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THE OUTLINE OF WIRELESS By Ralph Stranger

This b.ook.teaches you everything you need to know about wireless. The entire theory and practice of
reception is covered simply and clearly from A to Z. 832 pages with over 500 illustrations and diagrams.

10,6 NET From all booksellers, or by post 11]- from the publishers, GEORGE NEWNES. LTD. (Book Dept.). Tower House
5 Southampton Street, Strand, London, W.C.2,
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I JOIN THE
HELL SHIP

By NIAL O'MALLEY KEYES

At the age of fifteen the author left Eton and his
wealthy home to seek a job in the Californian
oilfields. His money exhausted, without work, and
faced with starvation, he became one of a crew of
ocean outcasts on board a ramshackle whaling-ship
which was a floating gutter.

There, as a greenhorn “ Limey’” with an English
accent that earned derision, Nial O’Malley Keyes,
who had been nurtured in comfort and elegance,
learned to be tough amongst a wild cosmopolitan
crew who drank and swore and fought, while doing
one of the hardest, dirtiest and worst-paid jobs in
the world . . . Read this thrilling TIT-BITS true
series of life aboard a whaler.

An enormous man,
naked to the wasst,
Iay in the back of
the car.

-

IN THE BIG SPRING NUMBER

13X e 3 o XX reme XY e XX -xﬂmﬁ-ﬁx-lﬂr.‘ﬂwﬂn§1-4§..‘§_rn_§~n-ﬂ-ﬁ-ﬂ—ﬂ-ﬁ-ﬂw 2 v 2 v X ) X v 3 e X s o XX e X e 2 e 2

af
—i

b4

On Sale Friday, April sth.

]

F{ e 3 et Y o X e 3 s Y e X e Y e YO v 0 X o Y Yo M
George Newnes, Lid.

PRACTICAL WIRELESS

r—- X remm 6 X - 2 o X, e X e X e X6 e X e e X6 e X v X |

[ x‘.‘ X rann X6 e X5 v XX 1 omm X6 rom-c X s o XX s X o Y o 2 ot X 1w X o 2 s X 1wt K o YO v 20 1m0 ommt X v X bt X amm X v X s X ot X s X 1 s 306 6 v X e X remen-

Order a copy from your Newsagent to-day. g

April 6th, 1940

Diplomacy and Spying

AUTHORITATIVE NEW BOOKS=—

ASK FOR THEM AT YOUR LIBRARY

Britain and the Mediterranean
By KENNETH WILLIAMS

““

. can be strongly
recommoended as conveying,
in the smallest possible
compass, a clear and
accurate idea of the part
the Mediterranean may plav
for good or ill in the
strategy of the war.”

The Spectator.

,BBITAIN AND THE

' MEDITERRANEAN

KENNETH WILLIAMS

“

. a careful study,

carefully written . . . tells
one all there is to know
about our position in this
il sea that links us with the

Country Life.

“Mr. Williams
should have the satisfaction
of knowing that his little
primer will bring new light
on a very Iimportant
problem. . . .”

Great Britain and the East.
3s- 6d. net (by post 3s. 9d.).

By
S. THEODCRE
FELSTEAD

Will  the
peoples of those countries |

oppressed

| now occupied by Germany
take heart from the story of |
Belgium ? Suffering all
the misertes of invasion,

| the heroic Belgians counter- |
{ attacked in secret. This
}ncw book tells how the
| peasants and citizens fought
the Germans by spving,
working day and npight
under the grim threat of
the firing squad.
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Available at all booksellers, or by post from the
publishers, George Newnes, Ltd. (Book Dept.), Tower
House, Southampton St., Strand, London, W.C.2.
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ROUND THE WORLD OF WIRELESS

Adding Range

EN considering the question of

increasing the range of a short-wave
receiver the usual procedure is to add an
H.F. stage. But there.is a better scheme
which not only increases range but at the
same time incremses the efficiency of a
receiver out of all proportion to the small
addition which is made. We refer to the
inclusion of a short-wave converter. The
only drawback to this type of umit is that
the receiver with which it is employed must
include H.F. amplification. A further
drawback to the addition of another stage
when considering mains apparatus is that
the additional current is not readily obtain-
able, and if the supplies in the receiver are
tapped off it may result in inefficiency in
the receiver. In this issue we describe an
efficient converter which may be used with
either A.C. or D.C. receivers, and this
includes its own mains section which, by
making use of the A.C./D.C. type of eircuit
which does not include a mains trans-
former, cuts down expense and at the same
time removes all difficulties associated with
the provision of the additional L.T. and
H.T. supplies. We must emphasise once
again that this type of unit is only useful
with receivers having H.F. amplification
(and this includes superhets) whilst for the
simpler type of receiver without H.F. an
ordinary adapter must be employed.

Novachord Recitals

OX NOVACHORD,” a programme
featuring the unique musical in-
strument which simulates dozens of others,
may be heard over WLW on Tuesdays at

ep-enap

Editorial and Advertisement Offices ¢
‘¢ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand
W.C.2. hone: Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Reglstered at the G.P.O. as a mewspaper and
for tra by C Post.

The Editor will be pleazed to consider articles of a

ractical natura. suituble for publication n
RACTICAL WIRELESS. Such articles should be
wrilten on one side of the paper only, and should
contain the name and address of the sender. Whilst
the Editor does not hold himself responsible for
manuscripls, every effort will be made to return
them if a stamped and addressed envelope is
enclosed.  All correapondence intended for the
Editor should be addressed : The Editor, PRACTIOAL
WIRELESS, George Newnes, Ltd., Tower House,
Sw!lmmp;an Street, Strand, W. ce.

Owing to the raptd progress in the design of
twireless apparatus and to our efforts to keep our
readers 1n touch with the latest developments, we give
no warranty that apparatus described in our
columns 18 not the subject of letters patent.

right in all drawings, photographs and
rtz es published in PRACTICAL WIRELESS 1s
speclﬁmll reserved throughout the countries .mma-
tory to the Berne Convention and the U.S.A.
Reproductions or imitutions of any of these are
therefore expressly forbidden. PRACTIOAL WIRE-
LESS incorporates ** Amateur Wireless.”

e eonend

7.15 pm., ES.T. Gene Perazzo (staff
organist at WLW) will be the novachord
artist, and will be accompanied by a string
ensemble.

Crand National

ONE of the biggest racing events of the

year will again be brought right into
the homes of listeners when a running com-
mentary is given on the Grand National at
Aintree on April 5th. This commentary,
which has one of the biggest
audiences of any pro-
gramme in the year, is
also to be broadcast to
the Forces in France. R. C.
Lyle will be responsible for
the preliminaries,and the
commentaries on the actual
race will be by Richard
North and Raymond Glen-
denning. The points from
which the commentaries
will be made are the Start-
ing Post, the Grand Stand,
and the Canal Turn.

Breathless Last
Minutes in Sport

N edition of “ Fan
Fare,”” the Scottish
sports radio magazine, will
be presented once again
by R. F. Dunnett in the
Forces prognamme on April
5th. This time it will be
a slightly revised edition
of the first war-time ¢ Fan
Fare ’’ which was heard in
the Home Service on
January 16th. He has re-
created in dramatised form
at the microphone éxciting
last minutes of famous
sporting encounters in
Scotland—Association and
Rugby Football matches
won with the last kickbefore
the whistle, and boxing
matches, such as Benny
Lynch’s victory over Peter XKane.

" Composer Cavalcade”

THE next programme in the popular

“Composer Cavalcade’’ series will
again be devoted to that prolific melodist,
Irving Berlin. There are few composers of
modern popular music who could stand the
strain of more than one programme of this
nature. Irving Berlin is certainly one of
them, and most of his 700 compositions
can bear constant repetition. Some of his
songs have been for some years classics in
their own field. Among those whichare tobe

broadeast on April 3rd are ‘“ Easter Parade,”
written for ¢ Stop Press’’ in 1933 ; and “ A
Pretty Girlis Like a Melody,’s w. hich was com-
posed in 1919 but was revived for that
monumental musical film “ The Great Zieg-
feld’’in 1936. More recent is ‘“ Now it canke
Told?’ which was the only new number in
‘“ Alexander’s Ragtime Band’—based on
Berlin’s successes and shown in 1938; and
“Back to Back’’ from the Sonja Henie-
Tyrone Power film,™ Second Fiddle.”” Phil

The increase in interest in radio as a career lends point to this
illustration of a novel service fester of the analyser type used

in the G.E.C. laboratories.

Cardew, who will be remembered for his work
in the recent Ray Noble programme, will
again be responsible for the arrangements.

The Vale of Evesham

N peace-time Charles Gardiner and Robin
Whitworth collaborated in a programme
about the Vale of Evesham and the life of
the fruit and vegetable growers on its rich
soil. This programme has been brought
up to date, and will be revived on April 13th
with local speakers. Mr. Gardiner is
Clerk to the Evesham Rural District
Council.
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Radio Careers

There are Specialised Branches of Research Available to

A specialist testing insulation in an elaborate air-conditioned
This is used for special lests in conjunction with
tropical apparatus.

cabinet.

Experts

N previous issues we
have dealt with the
subject of radio as a

career, and although the
industry has been sub-
divided into various sec-
tions some of these have
naturally had to be dealt
with rather briefly.
Radio production does not
embrace merely electrical
processes, but when the
imdividual components and
apparatus used in radio
are examined it will be
found that there are
several sciences introduced
in their production. Take,
for example, the ordinary
valve. Apart from the
various mechanical details,
there is also the question
of the chemical composi-
tion of the filament or
cathode, and in this direc-
tion trained chemists are
employed on research.
Metallurgists also play
their part in the produc-
tion of special materials
for grids and anodes.
Many modern radio com-
ponents, and even cabinets,
are now made from bake-
lite, and again this is a
chemieal production which
was not special to radio in
the first instance. Tt will
thus be realised that
trained physicists,
chemists, etc., can also

in Certain Field$

important features.

find an outlet for their abilities in modern
radio, and these professions require
specialised training at the end of
which some academic degree would be
taken.

These specialised trainings are, of course,
more suited to the young man who is just
finishing his education, and who is thus
more easily able to transfer’ to one of the
universities or a branch thereof.

Postal Training

There are, further, specialised training
centres which cater for tuition by post to
reach certain high standards such as those
mentioned, but in general it is not a simple
matter to obtain the necessary degrees
without attending a centre where the
necessary practical experience may also be
obtained. A perusal of some of the
*“ Situations Vacant’’ columns published
in certain quarters recently will show that
there are still many vacancies for specialists
such as those mentioned. It is also often
possible to obtain junior posts as assistants
to such experts, where practical experience
may ‘he gained, although again a really
sound general education is one of the most
As an idea of the
salary to be expected, the Air Ministiy
recently advertised for laboratory assistants
haying good general education with
theoretical training in eleetricity, practical
experience of receivers or electrical testing,
and at the age of nineteen the salary offered
was 40s. to 70s. per week, according to the
qualifications and experience of the
applicant. Next week we shall deal more
completely with this subject, and an
important. announcement will be made.
Order your copy now. '
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Impressions on the Wax
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Orchestral Recordings
ROMINENT among the record releases
for this month is a number of interest-
ing orchestral recordings. First,
there is the famous ‘ Nutcracker Suite,”
played by The Little Symphony Orchestra,
conducted by Alexander Smallens, on three

10-in. records, complete in album with.

leaflet, costing 8s. 6d.—Decca F 7360-2.
Equally well known is Offenbach’s ‘ Tales
of Hoffmann’’ a selection from which is
played by The Regent Concert’ Orchestra
on Decca F 7228. In the ‘‘ Permanent
Music !’ series i8 a recording by The Boyd
Neel String Orchestra of ‘‘ Concertino in
F Minor’’ and ¢ Largo >’ (Concerto in F) on
Decca X 148-9. Two more old favourites
make their appearance—‘° The Whistler and
his Dog’’ and ‘‘ Teddy Bears Picnic,”
played by the Belgrave Salon Orchestra on
Rex 9643.

New Record Album

ALSO amongst this month’s new record
releases is an album which admirably

illustrates a popular song development

that is probably unique. Sung by Bing

p_msby, Brunswick sponsors a set of twelve

cowboy songs. ‘ Boots and Saddle” and
“I'm an old Cowhand,’’ are two examples.
both of which are included in the album.

The original cowboy songs were not folk
songs in the strict sense of the term. The
ranch boys used any old tunes there were
around for borrowing and fitted words
expressive of their thoughts and actions
to old tunes. The tune of ‘“My Bonnie
Lies over the Ocean’’ was better known
as ‘‘ The Cowboys” Dream.”” But although
there were many such adaptations, it finally
resulted in a great number of modern
songs in cowboy vein.

Twelve of the best of these are sung by
Bing Crosby in this new album, which
includes, as well as the two previously
mentioned titles, such evergreen favourites
as *“ Silver on the Sage,” ‘° A Gold Mine in
the Sky,”’ and “ My Little Buckeroo,”
Brunswick 0 2923-8.

Gershwin’s Concerto in F

LONG overdue recording featured in
the Brunswick lists this month is
that of Gershwin’s * Concerto in F.’ Most
people think Gershwin’s large fcale works

begin and end with the famous * Rhapsody
in Blue.”” The concerto is a much more
broadly planned work. Although originally
written for symphony orchestra, this
special version now recorded by Paul
Whiteman serves, perhaps, to further
emphasise the essentially jazz style of the
¢tompaosition. The slow movement in
particular is’ very beautiful. Paul White-
man shows that he is still the leader of ene
of the greatest dance bands ever, while his
pianist, Roy Bargy, gives a fine performance
of the difficult solo part. Brunswick
0145-6. Funpy how the old tunes won’t
lic down. Most recent of song re-incarnation
is “Oh! Johnny, Oh! Johnny, Oh'"
which dates back to 1917 and which has
now been introduced into the new edition
of * Black Velvet.”” The mest intriguing
record of it is by Arthur Young and the
Hatchett Swingtette. This unusual little
band, which is built around the Novachord
and uses_ the unique fiddle playing of
Stephane Grappelly, records on Decca F
7045. Elsie Carlisle also sings this tune on
Rex 9734, and couples it with *“ Mr. Jones
(Are You Coming to Bed).””

An even older melody than the * Johnny*’
song is * Tristesse,”” which."is a modern
dress version of one of Chopin’s loveliest
tunes. Ambrose has recorded it on Decca
F 7400, while there is an alternative version
by the Inglese Tango Orchestra on Decea
F 7395.
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TESTING SHORT-WAVE COILS

A Simple Method which the Experimenter will Find Particularly Useful

O the short-wave enthusiast, the
construction of coils affords endless
scope for interesting experiments.

But the average home-constructed S.W.
coil, though made with certain basic
principles of coil construction in mind, is
very often a ‘ hit or miss’ affair, which
requires testing under working conditions
before being incorporated in an experi-
mental circuit. This * testing under work-
ing conditions’’ presents a problem, unless
certain equipment is available. .
Many constructors prefer the * plug-in *’
method of incorporating their coils, mount-

The switch in the aerial cricuit needs
some explanation, as its function is import-
ant. This must be a good anti-capacity
S.P.C.0. switeh, since any capacity across
its terminals will defeat its object, which is
to enable 2.circuit (grid and reaction) coils
and 3-circuit (aerial, grid and reaction)
coils to be tested on the same panel.
When the aerial lead is switched to terininal
2, the aerial coil is brought into- circuit.
Where no aerial winding is used, the
change-over switch connects the aerial
ilimctly to terminal 3 ; that is, in the grid
ine.

Fig. | (left).—Circuit
diagram showing the
simple coil - ftesting

method applied to a
frequency-changer
circuil.
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ing them on old 4-pin or 7-pin valve bases.
But, even assuming a plentiful supply of
valve bases, it is annoying to complete a
masterpiece of soldering only to find the
coil unsatisfactory or inefficient in operation.

To obviate this difficulty, the following
method was devised, and has been com-
pletely satisfactory, having the additional
advantage of testing both 2-circuit and
3-circuit coils with equal facility, simply
by throwing a switch. The necessary
agopara-tus consists merely of a strip of
ebonite about an inch wide and six ter-
minals, preferably of the ‘‘telephone*’
type.

Ebonite Terminal Strip N

The ebonite is first drilled to take a row
of six terminals, spaced approximately
one inch. Lacking any other suitable
Strip of ebonite, it may be noted that
the ebonite holder of the slotted type
used for supporting the old * basket’
coils can be profitably employed. No
drilling is necessary when this type of
holder is used, since the terminals can be
firmly fixed at equal intervals along the
slot. Further, the slot helps to reduce
surface leakage between adjacent terminals.
"The ebonite strip is then fixed in an
upright position by means of small angle
brackets, or even pushed firmly into a
slotted cork screwed to the baseboard.
The terminals should be numbered 1 to
6 from top to bottom, and then the panel
permanently incorporated in your favourite.
circuit. Fig. 1 shows, semi-pictorially,
how this is done in the case of a typical
frequency-changer as employed in short-
4 . .
wave converters. Fig. 2 gives the con-
néctions for a simple two-valver. The
scheme may also be adapted for use in
various other circuits.

Fig. 2 (right)—

the first lead goes to the first terminal,
the second to the second terminal, and so
6n, down to the bottom of the reaction
coil. With 2-circuit coils, terminals 1 and
2 are not used, and the aerial lead is
-switched to terminal 3. ?

To support the coil firmly in position
when all connections are made, a large
tapered cork or piece of wood is screwed
to the baseboard, close to the terminal
panel.  The coil former is pushed over
this, preventing any movement and conse-
quent variations in inductance. Changing
coils is a matter of seconds and has the
advantage that no soldering is necessary.

The .0001 mfd. aerial series condenser,
which is pre-set or fully variable, will
require different settings for different
coils (ang these may be easily found after
a little experimenting) to remove ‘‘ dead-
spots.”’

Circuit diagram show-
ing conmnections for a
simple two-valver.
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Coil Construction

When constructing coils for use with this
apparatus, it must be remembered that
all the windings are made in the same
direction round the former, otherwise the
correct ‘““sense’’ will ‘not be obtained,
and the circuit will not operate efficiently,
if at all.

There should be no difficulty about
connecting the coils to the panel. With
3-circuit coils, beginning at the aerial end,

EARTH

Finally, a few hints that may make a
great deal of difference.

(a) Choose a piece of good quality ebonite ;
leakage losses can be considerable when
inferior ebonite is used. To brimg these
losses to a minimum, try roughening the
surface with a piece of emery cloth. -

(b) When wiring the terminal panel
in the circuit, do not forget that most
important law of S.W. construction :
keep all leads as short and direct as
possible.—G. W. B.

Using Television Relay Stations

EFORE the war the use of a number of
small relay stations was put forward

as an alternative suggestion to the employ-
ment of a cable link for the purpose of
transferring the television programme
signals generated at Alexandra Palace to
one or more stations in the provinces
where the programme would be rediffused

for the benefit of inhabitants within the -

local service area. The authorities went
so far as to state that tests were being
conducted to ascertain the merits and
demerits of each system with a view to
accepting one of them for inaugurating
the plan of provincial television. In the
United States steps have already been taken
to put the relay method on trial, with the
idea that subsequently this can link up a

network of television stations and so
furnish a television service over a very wide
area. The American experiment was under-
taken with a main television broadecasting
station, the signals from which were received
at the relay station many miles distant.
A special aerial array beamed in the proper
direction and supported on 400ft. masts
ensured that the received signal was satis-
factory in every respect. From this point
the vision and sound were fed to the local
broadecast transmitter, so that all receivers
within the service range of the latter were
provided with ample signal strength to
operate the sets, although in normal
circumstances the- scts were well beyond
the service range of the main radio
transmitter.
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XTERNAL AIDS

Simple Additions which May Be Made to
Any Receiver for Improvement Purposes’

By W. J. DELANEY

ANY constructors have a receiver
which they have built or purchased
and which, whilst it is more or less

quite satisfactory, would lend itself to
some slight improvement in one direction
or another. At the same time they hesitate
to make any modification to the actual
. wiring or components in view of the fact
that they may spoil the results they are
already obtaining. It should be realised,
however, that it is still possible to effect
improvements outside a receiver without,
in some cases, actually interfering with the
wiring or components in any way. Such
improvements are, by the very dature of
things, limited in their scope, but it is

ANODE
HI+

L5 LF
TERMINALS CHOKE

D 2 ord MFD

i
' i NEW LS. TERMINALS
..’ EARTH =—© :

quite possible to effect ‘consideraple im-
provements to the working of a receiver
by such means in certain cases. For in-
stanee, a receiver may be built without an
output filter. If the receiver is self-con-
tained such a filter is not essential. But as
soon as an extension speaker is needed
with the set, then some form of output
filter is essential to avoid the passage of
the H.T. supply through long leads with a
consequent loss of voltage and inefficient
working of the output stage. A mains
unit may be purchased for the purpose
of operating a battery set from the mains,
and this may result in instability. De-
coupling will, therefore, have to be added,
and this also may be included outside the
receiver. Selectivity may notbe quite good
enough. A wave-trap may be added to
sharpen up the -tuning. These are only
a few of the directions in which external
aid may be included and the exact lines of
inclugsion will now be detailed, so that
the scheme may be followed in individual
cases.

Output Filter

Taking the case of the inclusion of an
output filter first. This consists only of an
L.F. choke and a fixed cortdenser, and thus
may very easily be added. In commercial

Fig. o 1.—An output
filter  in

and practical forms.

receivers the choke is replaced by the
speaker transformer which 1s fitted to the
receiver, and sometimes the addition of an
extension speaker does not silence the
built-in speaker. In other cases a special
silencing switch is fitted, but this is on
the secondary side so that the speaker
transformer is still in circuit. However, if
you wish to use a single speaker and so
avoid the expense of an additional model,
then when it is removed from the set and
taken to another room the transformer
primary must be replaced in the receiver,
and this is where the iron-core L.F% choke
is used. Obviously, the output arrangement
would be modified so that the speaker,
whether . used direct
against the set or in
another room, is filter-
fed and the new arrange-
ment is shown in Fig. 1.
The choke and condenser
could be screwed on the
side of the cabinet, and
a pair of terminals
added. One of these
is joined to earth and
the other to the con-
denser, and then the
speaker may be joined
to the two terminals,
or the single lead from
the extension point
joined to the “live”
terminal. The choke
should be of the ordinary
type, having a rating
of about 20 to 30
henries and capable of
carrying, say, 30 mA.
. The fixed condenser
should be of the 2 or 4
mfd. type and capable
of standing the H.T. voltage used with
the set.

theoretical

Decoupling

The problem of adding decoupling.
components is not quite so simple and
depends to a great extent upon the type of
receiver, that is, number of H.T. leads, and
the type of mains unit being employed.
is often found when the S.G. or

It

AERIAL ON
RECEIVER

Fig. 3.—Two simple wave-trap arrangements.

detector plugs on a simple mains unit are
used for the supply of a battery set used with
multi-battery cords, that instability sets
in due to common coupling in the mains
unit. In such a case the battery leads
should be connected through decoupling
' circuits to a single maximum H.T. terminal
on the mains unit. It may be possible to
do this with only one of the battery leads,
say, the detector feed, or the screen-grid
feed, and therefore it may be desirable only
to make up one such unit first and connect
this. Ifit does not effect a cure, transfer it
to the other lead, and if still ineffective
you will have to use another circuit in the
other lead. The decoupling unit itself
consists merely of a fixed resistance and by-
pass condenser, the latter preferably being
of the 2 mfd. type and the resistance being
selected according to the amount of H.T.
which can be dropped in the circuit. Thus,
if the detector stage is normally fed with
66 volts and the H.T. is of the 120 volt
type, there is approximately 60 volts to
dispose of, and the detector current will
only be about 1 milliamp. This means that
the resistance would be 60,000 ohms. If
you wish to work out values for yourself
divide the voltage to be dropped by the
current in milliamps and multiply the
answer by 1,000. The two components
may be mounted en the cabinet or on a
small piece of wood, and the H.T. battery
lead joined to the junction of resistance
and condenser, and the other side of the
resistance is taken to the H.T. maximum
socket or terminal on the mains unit.
The free side of the condenser, is, of course,
joined to earth. If more than one unit is
required it may be mounteéd on the same
small base to preserve a compact arrange-
ment.

Wave-trap

Where the problem is one which eoncerns
selectivity the necessary
addition of a wave-trap
may be effected in an
exactly similar manner.
The condenser needed
in a wave-trap need not
be of the large, air-
spaced type, but one of
the small solid-dielectric
variety generally
employed for reaction
control purposes. This
may be mounted on the
side of the cabinet, and
the coil may also be
mounted inside the
cabinet near the con-
denser. The aerial will

mains unil.

Fig. 2.—How to add decoupling components when using a

have to be joined to one
side of the wave-trap

(Continued on page 80.)



April 6ih, 1940

- PRACTICAL  WIRELESS

Definition of a Lowbrow

IN a case recently heard at Tottenham
Police Court in which a lady was
involved in a dispute with her husband she
said ;. ““ My husband has no ear for real
music. He listens to B.B.C. concerts, operas,
and such-like, but when a dance band
comes on he turns the wireless off.”’
Now we know what a lowbrow really is.

Death of Professor Edouard Branly

THE names of Marconi, Fleming and
) DecForest have become so fixed in the
public mind in connection with radio that
few remember the pioneer work of Professor
Edouard Branly who was one of the earliest
pioneers of wireless. He died on March 24th
at the age of 96. He invented the first
practicable appliance for the detection of
certain electro-magnetic waves, using as a
detector a glass tube of iron filings—the
primitive form of coherer. This is the
device which was later used by Marconi,
who in 1899 radiated his first wireless
telegram from England to France. The
message ran: ‘“M. Marconi sends M.
Branly his respectful compliments by
wireless telegraphy across the British
Channel, this splendid achievement being
due to the remarkable work of M. Branly.”

Future of Component Makers

THE members of the Radio Component
Manufacturers Federation racently
met to discuss their future prospests. 1
was not present at the meeting, but I have
some decided views on the subject. Radio
component manufacturers originally founded
their businesses on the demand for com-
ponents required by constructors. When set
manufacturers began to overtake the con-
structor, the component manufacturers
tried to keep a foot in both camps by
supplying components at special cut prices
to set manufacturers, whilst in some
cases charging high prices to the construc-
tor. The inevitable result was that in many
cases it was cheaper to buy a set than to
make one. I know the reasons why it is not
possible to sell one component at the same
discount as a gross, but this would not
account for the great disparity in price.

There will always be a good market for
constructor components, and I ean assure
the R.CM.F. that this journal survives
because of the continued interest of those
thousands of constructors who still prefer
to build and experiment and learn, rather
than buy and listen and be bored. I suggest
that whilst they are troubled about lack of
orders they should reviye the interest in
the market which not only provided them
with their businesses but also with their
skilled personnel.

I am certain that there is a large and as
yet untapped market for components
marketed at a price more in keeping with
the times, and not so reminiscent of the
hey-day of home construction when con-
structors in their ignorance and enthusiasm
would pay fantastic prices for a hank of
wire in a tin box and marketed under some
fancy name. Do vou remember the crystal
racket ? People paid as much as a guinea
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By Thermion

for a piece of bornite carefully wrapped in
tissue paper with a cat’s whisker and some
trifling device for searching the crystal. I
remember one device for connecting to the
aerial which was cliimed to give better
reception. The device was carefully sealed
up, but I smashed one open only to find that
the aerial was connected to a strip of copper
foil and was thus merely a connection
between the aerial and the aerial terminal.
They wanted 12s. 6d. for it, but after my
letter and threat to expose, it was with-
drawn from the market ; and do you re-
member the old hedgehog transformers—a
bundle of soft-iron wires with copper wire
wound round in any old form ? And the
fancy coil winders, and the tripe which was
written by alleged experts ? Where are
they now ? Back to the obscurity and the
obloquy from which they should never have
been permitted to emerge. Their fancy talk
of their laboratories used to make me sick.
I knew a number of these tadpole-brained
experts. Their laboratory consisted of a
bs. meter, a fretsaw, and a corner of the
kitchen table. Many of them were merely
schoolboys who, in order to impress, would
walk about with a slide rule sticking from
their pocket. They could not even read it.

Look back at some of your old wireless
journals and see the nonscnse which has
masqueraded as powerful articles from
leading experts. Some component manu-
facturers were merely racketeers, and they
have deservedly gone to the wall, although [
cannot altogether blame them. They knew
nothing of radio, were merely in it to make
as much as they possibly could, and retained
some expert who knew even less to design
their apparatus. The expert, of course, took
his rake-off. Members of the public were
not sufficiently knowledgeable in those
days, and so the racket succeeded.

The specification of the averace set looked
like a combination of all the manufacturers’
catalogues, and thus our solus policy was
welcomed, as it gave the intending con-
structor a clear-cut idea of the parts actually
used in our designs. Some, indeed, of the
combination of parts specified in designs
not sponsored by this journal would require
a baseboard 6ft. square.

Now that the Augean stables have been
cleansed, I suggest that the component
manufacturers anxious as to their future
should take stock of the past when con-
sidering the present, in order to cnsure a
future built on a more solid foundation
than the sandy soil from which sprouted
the now happily defunct mushroom racke-
teer wireless firms—and dealers.

Whilst I am dealing with this matter I
must complete my exordium by stating that
most of the racketeer dealers have gone
also. Thus the manufacturers are left with
ground from which the weeds and the
stones have been barrowed, and in which
it should be possible to plant the seeds of a
successful and enduring industry.

B.B.C. Announcers
lT has been announced that not only
will the B.B.C. augment the existing
staff of announcers, but will broaden the
scope of their duties. In future, announc-
ing will take three specialised forms;
there will be a team of news readers and
another for general programme anunounce-
ments, while a third will be chiefly con-
cerned with presenting the Forces
programme.

The new arrangement will involve the
introduction of about ten new voices in
one or other of the three categories. The
method of presentation of the Forces pro-
gramme will be considerably more informal
than hitherto and there is a possibility of
the introduction of a new woman’s voice,
together with representatives from the
Dominions ; the London team will include
Lionel Gamlin. There will be four regular
news readers in London, .selected from
Frank Phillips, Alan Howland, Joseph
MacLeod, Alvar Lidell and Patric Curwen ;
the latter, though a new recruit as an
announcer, is familiar to listeners as an
actor. Stuart Hibberd will shortly be going
to Bristol, where for the time being he will
be heard once more announcing a wide
variebty of programmes, ranging from
symphony concerts to light variety. New-
comers to the announcing staff will also
be heard from Bristol and other Regions.

Wave Mechanics
LECTURE by Professor D. R. Hartree,
M.A,, F.R.S. (Manchester University),
on “ Wave Mechanics’’ will be given on
Friday, April 5th, before a meeting of the
Institution of Electronics. The meeting
will be held at 6 p.m. at the Royal Society
of Arts, John Streev, Adelphi, W.C.2, and
readers of PrRacrIcAL WIRELESS are cordially
invited to attend. Tickets can be obtained
from the Secretary of the Institution of
Elgctronics, A. H. Hayes, 27, Fetter Lane,

.C4.

A NEW HANDBOOK

NEWNES
SHORT-WAVE
MANUAL

5[-, or 5[4 by post from

GEO. NEWNES, LTD,

Tower House, Southampton Street,
Strand, W.C.2,
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- Studying Music—1

In This Article Our Music Critic, Maurice Reeve, Appeals to Those Who
Have Postponed or Abandoned Their Musical  Studies

HE study of music was gravely affected
by the outbteak of war. In the large
centres of population the paralysis

that overtook it was comparable to the
cessation of scholastic education. Thanks
to the leniency of the mighty Field-Marshal
Goering in having so far spared us the
horrors endured by the Poles and the Finns,
it has revived a little; but only a little.
People, and more especially parents, no
‘longer feel terrified at the prospect of going
a journey for their music -lesson, as they
did last September, and consequently many
of.those remaining in the big towns have
resumed something approaching their nor-
mal routine and mode of life. But the pro-
fession is still very hard hit by the evacua-
tions, and more especially the exodus of the
big public schools, and many hundreds of
teachers have been left high and dry. And
a large number of adult students have
either left town with their firms or joined
the Services.

I would like this article to appeal to those
left behind who, for one reason or another,
have stopped their musical studies ; and to
those who have abandoned, through the
war, any ideas they may have formed of
commencing taking lessons. My urgent
advice is—reconsider your decision at once.
To those of you who stopped learning, I
would say ‘‘ resume your lessons as soon as
possible **; whilst to the others who gave
up the idea of studying, I say, ‘ commence
straight away.”” I will deal with each of
these groups separately.

Existing Students

At the outset I would emphasise that my
remarks are not addressed to any particular
class of student or musician, and certainly
not the so-called ‘ high-brows.”” I appeal
to anybody who studies an instrument for
nuo matter what purpose.

Although success in the playing of an
instrument can only be finally achieved
through interpretative qualities, and the
ability to “say’’ something original and
appealing on that particular instrument,
the goal can only be reached through
mechanical means. What we have to say
must finally depend on how we say it. [
am not trying to put the cart before the
horse, but just as the very finest motor-car
or de luze train would be impossible and
unrealisable without certain essential pre-
requisites of permanent way or road
surface, signalling or traffic control and
other details, so is a concert artist impossible
unless the mechanical apparatus through
which alone he can convey his message to
us and interpret his music is always in
perfect condition. When appearing before
us as an artist he naturally makes of his
technical equipment a means to an end—
the end being the interpretation of the
music. But this mustn’t hide from us the
fact that his technique must be acquired
first and constantly maintained at * con-
cert pitch’’ just as the modern metalled
highway was brought to its present state
of perfection the moment the potentialities
of the motor-car were realised.

Now,one of the chief objects when taking a
course of lessons is to aequire a technique,
with which we can later on interpret music
and play it generally .and, within our
individual limits, so to gain a comprehen-
sion of ‘thé mechanical side and manipula-
tion of a given instrument that, when
pronounced ready, we can, to continue
in a metaphor already employed, “ become
our own chauffeur,”” and * drive our own
car.” Side by side with the lessons, and the
one acting as the complement of the other,
comes the daily practice. It is this constant
and unfailing seeing to the mechanism,
plus the correction and further instruction
at the weekly lesson, that is so essential.
For, like all things mechanical, it must
be maintained in all its parts, and its
“ running efficiency’> regularly proved.
Just as an engine cannot be parked in-
definitely without a steady deterioration
taking place in it, so a student cannot
suddenly cease his studies without losing
his technical efficiency. Only in music
the decline is infinitely more rapid. What
has been laboriously built up after months
of careful and earnest cultivation dis-
appears as snow before the sun. 0

The muscles become hardened very
quickly, with a consequent loss of respon-
siveness in the fingers. Several months are
often required to recover one’s former
status, and to merely restore the status quo.
For this reason alone I would earnestly
appeal tp all those who, with the best

reasons in the world, have decided to

““ park >’ their lessons for the duration to
reconsider things, and if they had the
slightest pretensions to being serious over
it, to recommence them with as little
delay as possible.

Resuming Studies

The remainder of this article will consist
of a reasoned appeal to those who have
decided to postpone their study of an
instrument until after the war to reconsider
that decision, always provided that no
insuperable barrier to their doing so,
such as ‘a serious diminution of their
income, has arisen.

Few, if any, of us will ever become
Paderewskis no mafter how long we study.
For the vast majority of us it may not
even be possible to reach what I may call
an ordinary concert standard. For this
we ought to be profoundly grateful ; there
is ahsolutely no pleasure in such a liveli-
hood, whilst thegoil and sacrifice demanded
have been testified to by the most re-
nowned artists.

But the pleasures, and profit to many,
that are open as the reward of four or five
years of careful -and diligent study are
many and varied. Take accompanying
to start with. I should say without hesita-'
tion that to be able to play a good ac-
companiment is easily the biggest reward
one can have for their labour, and that
justifies up to the hilt any expenditure of
time or money that may have been
made.

First, a good accompanist must be a

good, intelligent and musical player.
It is always possible for a soloist pure and
simple to be out of action at any time,
and for any reason. During such periods
the decline in mechanical efficiency will
place him hors de combat, for the reasons
entered into above. But the accompanist
can always go into action, and show his
mettle and prowess.

Secondly, as a social asset, his value is
enormous. He is in the proud position of
knowing that, without his co-operation,
all vocalists, violinists, etc., are utterly
immobilised ; they can do nothing until he
is found. If he is at all good at the job,
he is going to be absolutely persona grate
in any house whose circle of visitors needs
his services.

Thirdly, he constantly acquaints himself
with one of the most important and beauti-
ful portions of musical literature—a big
enough reward in itself.

Fourthly, there is many a useful guinea
to be picked up by a good accompanist ;
guineas that are utterly beyond the reach”
of soloists, whilst a really excellent master
of the craft can possess a splendid career.
Although the soloist takes the credit for
any success achieved, much of it belongs
to the accompanist, which can at least
be a source of secret satisfaction to him.

Fifthly, there is the ability to read all
the operatic scores in the form of piano
reductions ; the key to a treasure lLouse
indeed.

Reading Music

All this can go on in spite of wars and
black-outs ; in fact, its value is enhanced
thereby. Without any question whatever,
your studies will amply repay you if you
can gain the art of reading music efficiently
and profitably.

Whilst on the question of reading musie,
I must not refrain from emphasising the
enormous pleasure gained from reading the
piano reductions of the famous symphonies.
Also that one must attain a reasonable
degree of proficiency as a player in order
to cull the full satisfaction from this most
delightful pastime. :

To the jazz fiend I would say that you
must acquire a considerable degree of
finger agility, enabling you to maintain the
rhythmic urge of your numbers, even
though you will not have to call into play
the subtleties of tone colour ‘and interpre-
tation. A good rhythm player must have
a period of orthodox study in order toxgain
this facility befgre branching out into it
with hopes of success.

As a form of spending it cannot conflict
in any way with the nation’s needs for

onomy, and with any of the advice
tendered to us by those in authority.
And as a form of mental and physical
relaxation in these strained and taut times
it can have few rivals. I strongly advise
you to study some branch of music even
though the war may prevent your freedom
to decide for some time exactly what you
will do with its result.
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A Simple Wire Gauge

THE accompanying sketches give details
of a simple but accurate wire gauge.

The jaws are constructed from heavy gauge
aluminium, or other suitable material, and
the base is a piece of hardwood. The
moving jaw is kept in position by two
shaped pieces of metal (A), as indicated.

NUT SOLDERED

10 DIAL MOUNT
CLEARANCE
HOLE

PAPER SCALE

A simple wire gauge with indicating dial.

The dial, which is of the same metal as
the jaws, is screwed on to the wooden base,
and a nut is soldered to the centre to hold
the threaded rod to which the pointer is
attached. On one end of the moving jaw
is a projection which is bent at right angles
to the jaw. Through the centre of this a
hole (H) is bored and the rod is passed
through, the end of it being flattened
slightly to prevent it from coming out
again. Next a piece of metal
(C) is screwed on to the jaw
near the raised projection so
that the threaded rod is fixed
to the jaw, and can push it
along.

The pointer is a piece of
stiff wire, and is soldered to
the knob. Other details are
clearly shown in the illustra-
tions.

The dial consists of a piece
of paper stuck to the metal

nt.

If the threaded rod has a
pitch of 1/36in. then one
turn of the pointer will be
sufficient for gauges 50-22,
and a second turn for gauges
22-17. The gauge can also
be used for sheet metal.—
F. R. FrEDERICKS (Finchley).

A Jack and Plug
Adaptation
HEN modifying my
short - wave receiver
recently I decided to make
provision for using the
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'phones by tapping the first L.F. stage in
the manner shown inset in the accom-
panying sketch.

. Experimenting with different forms of
switching so that the simplest operation
could effect change over from ’phones to
speaker, at the same time interrupting the
filament circuit to cut out the final tetrode
valve, I hit upon the scheme illustrated.

This arrangement required a little extra
care in modifying the plug shank to act as
a combined insulating and contact operating
cam. On dismantling the plug by removing
the sleeve and terminal screw plate inside
(tip contact fitment), I then pulled the tip
contact centre shank free with the aid of
a vice and pliers. This left me with a
‘“ shell > (sleeve) and ebonite insulating
medium. I then inserted the plug in the
jack and scribed off the limits of the jack
(determined by the raised ebonite portions
separating the contacts).

After this, it was necessary to file down
the brass sleeve within the limits shown
in the illustration, but the ebonite tip in-
sulator “T’’ was removed first of all by

HT+

TURN PLUG
TO ENGAGE

OLD TELEPHONE
JACK PLUG

A useful plug and jack arrangement,

gently tapping this out. The sleeve had to
be filed down below the level taken by the
slightly-filed ebonite piece “T,” this pro-
viding the insulated cam action, whilst the
depth should be sufficient to provide a
suitable contact movement.

After checking carefully by a trial
assembly, the plug was again dismantled
and thoroughly cleaned of the brass filings
which worked into the sleeve. .

The inset circuit clearly shows how the
by-pass capacity ¢ C’’ is returned to positive
L.F. to permit the combined function of
switching and by-passing.

When the plug is turned to engage the
extra contact ** X ’’ it will be apparent that
it becomes locked in the jack, but this
serves no intended purpose.

The extra contact comprises a brass
washer, with an extension piece, fitted
between the jack and the back of panel
washer “W,” the contact proper being
of thih resilient copper soldered to the
shank.—W. E. WeLLs (Brentwood).

A Combined On-off Switch '
HILE building a midget portable, I
found that I wanted, for conyenience
and appearance, three knobs on the front

FIXED VANES
TERMINA

REACTION
CONDENSER
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1 CONTACT ] CONTACT
MADE BROKEN
L JL/

y 2

i,

FIVE LEAF,
SPRING B8
(CONTACT)Z
INSULATION
A combined on-off switch
for a midget portable. ’
TO FIL.CIRCUIT

instead of four. I then hit upon the follow-
ing dodge to reduce the number of controls.
On to the reaction condenser I fixed a
metal strip (A), as shown. Fixed to ‘the
top of this, but insulated from it, I fixed
another strip on the other side of the
moving vanes. When the moving vanes
are wide open they separate the spring
from the strip (B) and, as they are insulated,
the contact between (A) and (B) is broken.
When the volume control is open the set
is off, and to switch it on the vanes are
closed a little, enough to release the spring,
and then the required volume can be had
by shutting the vanes more.—D. ATKINS
(Hounslow).



TONNECTED N PARALLEL
WITH WIRING FILAMENT

Fig. 3.— A general view of the finished clock.

OME accumulator charging stdtions
are not exactly what they should be,
and possibly due to carelessness or

too many accumulators to charge on an
inadequate plant, it is found that one’s
accumulators last for different periods
each time of charging. Whereas sometimes
the accumulator lasts a week, other times
it lasts a fortnight. The writer has had
much experience of this, and much argu-
ment with the charging station, and for
some time kept a log. Although this was
satisfactory up to a point, one cannot
expect other users of the same receiver
to have the same interest, and, therefore,
the log was not an accurate one. To remedy
matters the writer rigged up the following
device, which has given some satisfactory
service, but has opened up interest from
many points of view. The device counts
up the actual time the receiver is in use,
and gives a true account of the life of the
accumulator charge. It also indicates the
hours the receiver is used by others than the
writer, and indicates over longer periods
the life of an H.T. battery—not by so many
months, but by the actual hours’

Mounting the Clock Movement
Obtain an eight-day clock movement,
one with a pendulum, or an ordinary one-
day clock will do, providing the winding is
PALLET
- IRON
ol i ARM/\\LTURE

Fig. 1.—Details of the brass pallet

and armature.

not forgotten. A clock with a rotating
fiywheel is not recommended, as it is nearly
impossible with simple mechanism to make
it start by itself once it is stopped. Also
obtain an electric bell movement in good
condition. Mount the clock movement on a
piece of stout board towards the left-hand
side. The principle of the idea is fully
explained, and the details can be decided
as the mechanism is put together. Remove
the brass ball at the end of the stem of the
bell movement and solder in its place a brass
pallet-shaped, as shown in Fig. 1. The faces
of the pallet should be smooth and free of
golder. Then solder to the end of the
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Checklng Your

Accumulator’'s Charge

A Novel Device which Automatically Checks Up on

Your Charging Station -

pendulum rod another pallet made from
thin brass strip. This should be made
fairly light so that the timing of the clock
is not affected more than can be corrected
by the usual adjusting screw. Now set up
the clock movement to work in its proper
position, and offer up the bell movement
so that the pallet on the pendulum just
misses the pallet on the end of the bell
arm when the armature of the bell is
pressed up against the pole pieces. Secure
the bell movement in this position. The
movement can be secured to a piece of
wood provided with slots so that adjust-
ments can be made after it is mounted.

Then adjust the usual contact screw, which
will now be used electrically to push the
armature towards the pole pieces so that the
two pallets just engage in one another when
the armature is released. Sufficient engage-
ment should be allowed to hold the pendu-
lum back just at the top of its swing.

The Wiring

Disconnect the two wires of the bell
movement and take the two wires from the
coils to two conveniently placed terminals
on the clock board. These two terminals
are then connected up by flexible wire to
the receiver. Thc wires are connected
direct to the two filament terminals of
one of the valve-holders, so that current
is only applied to them when the recetver
is switched én. The circuit and the com-
plete arrangement
is shown in Fig. 3.
It is important to
note that the two

wires must not be PENDULUM
connected  across =
the accumulator
terminals or across -
the filament switch.

Some tests should
now be made to see
that the device is
working correctly.
Catch thependulum
up on to the bell
pallet and switch on
the receiver. The
current should then
traverse the wind-
ings of the coils
and magnetise the

Fig. 2—A pallet is also

cores, The arma- fitted to the end of the
tures should then be pendulum.
drawn up tothepole

pieces and the pendulum released and the
clock started working in the usual way. The
receiver should next be switched off when
the armature returns to its normal position
against the adjustment screw. The pendu-
lum on its next swing will thus catch up on
the pallet and the clock will be stopped.
There are one or two points which require
attention. It may be found that the arma-
ture refuses to ‘‘ come unstuck > when the
receiver is switched off. This is due to the
residual magnetism in the cores and the
armature, but this may be overcome by
securing a piece of paper to the ends of the
cores or on the back of the armature so

By DEREK ARCHER

that the armature and the ends of the cores
do, not come into contact with each other.
Another method is to run a small blob of
solder on the top of each core—anything to
prevent the armature and the hole pieces
touchmg, and so sticking together when the
current is switched off. Another point which
may require attention is the fact that the
armature may not release when the set is
switched on owing to the weight of the
pendulum pressing too hard against the
pallets. The faces of the two pallets should
be filed so that they slide over each other

Fig. 4.—
Showing how
additional
hours may
be recorded.

TIP OF HOUR HAND,‘
BENT DOWN AT
RIGHT ANGLES e

easily, and, if necessary, they can be
polished. Another point which requires
attention is the two coils of the beli move- -
ment. Usually, these coils are of.a very
Jow resistance, the pair used by the writer
being 4 ohms, and therefore, pass a fairly
large current. In fact, the coils can wuse
up as much current as the valves in the
receiver. This must, of course, be cut down
considergbly. The insertion of a 400-ohm
resistance in one of the leads to the coils
cuts the current down to about 5 m/A,
which is quite small compared with the
current taken by the receiver. However, it
may be found that the ampere turns on the
coil have been cut so low that the armature
will not operate with so small a current.
The bobbins can be rewound with No. 40
enamelled wire, and the resistance will
then come up to several hundred ohms.
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Radio in the Services

A Refresher Course for the Radio Mechanic—4

XPLAIN as simply as possible the differ-
E ence between trimming and tracking, as
applied to tuning circuits.

Trimming consists of balancing the
tuning circuits—gencrally by adjusting
the pre-set condensers associated with
the different sections of a gang con-
denser—to compensate for stray capacities.
In other words, the object is to ensure that
each tuning circuit shall resonate at pre-
cisely the same frequency for any setting of
the tuning condenser. If this were not done,
one circuit may be tuned to a slightly
different frequency or wavelength from the
rest, with the result that tuning would be
broadened and sensitivity reduced.

SIGNAL FREQUENCY
L]

i\ "BAN
WIDT

Io

RESPONSE .

N
7 ™~
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By Frank Preston

A Further Series of Questions
Such as May Be Asked of
Applicants  for Enrolment as
RAF. Radio Mechanics, Along
with Appropriate Brief Replies

provide the utmost useful selectivity com-
bined with a sufficiently wide tuning channel
to avoid the cutting of high audio frequen-
cies, or high notes. Itis well known thatif a
single-circuit tuner i is made highly selective
the tuning * peaks’ ; in other words, the
required sngnal can be heard over only a
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(Above) Two simple
graphs to show a

* peaked " tuning curve
for a single-circuit tuning
and the flattened curve
obtained with a band-
pass tuner by combining

two tuning peaks.

(Left)y Two simple
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Tracking consists essentially of balancing
the tuning circuits of a superhet to ensure
that the difference in frequency between the
signal-input circuit and the oscillator circuit
remains constant irrespective of the position
of the tuning control. The important point
is that the rate of change of frequency for
any given movement of the tuning control is
different for the two circuits ifthe frequency
difference (intermediate frequency) is to
remain constant. A pre-set condenser, or
more than one such condenser, is used for
tracking, but this is not in parallel with one
section of the tunlng condenser, but is more
usually in series with cither the oscillator
section~ of the condenser or with the
oscillator coil.

What purpose is served by a band-pass
tuner ?  Give a diagrammatic band-pass
circuit to illustrate your answer.

The objeet of a band-pass filter is to

band-pass circuits.
BOTTOM
APACITY

very narrow band on the tuning scale. This
means that all the higher audio frequencies
are lost, or not passed on to the circuit
following the tuner.

To obtain satisfactorily good reproduction
from a modern broadcast transmission it is
necessary that the receiver should respond
evenly to a frequency band of at least 8,000
cyeles. This means, in effect, that the
tuning circuit should give even response to
frequencles between 4,000 cycles below and
4,000 cycles above the fundamental or signal
frequency

This 1s achieved by combining two
sharply tuned circuits, one *‘ peaking >’ at a
slightly higher frequency than the other.
Thus, the two together give a flat-top-peak
tuning curve. The adjustment of the two
circuits is generally made so that the top of
the “ peak’" extends over about 9,000
cycles or 9 kilocycles.

Two different forms of band-pass fiter are

shown in the accompanying circuits. In
one case the coupling is by means of top-
capaclty (a very low-capacity condenser
joining the high-potential ends of the two
coils), and in the other case by bottom
capacity. In the former case tuning is
sharpened, or the band width reduced, by
reducing the capacity of the condenser ;in
the latter, the band width may be reduced
by increasing the capacity of the condenser.

How could you tell whether or not an H.F.
or detector valve was oscillating ?

In the case of a detector valve the sim-

plest method is to touch the grid terminal
with a moistened finger tip. Oscillation is
genera.lly indicated by a “ plop’’ in the
’phones or speaker. Another method is to
include a milliammeter in the anode circuit
of the valve and notice any change in
reading as the grid terminalistouched. This
test can generally be applied to either an
H.F. or detector valve.

Should the current rise as the grid ter-
minal is touched the valve is in a state of
oscillation—or at least it was until the grid
terminal was touched. Touching the ter-
minal stops oscillation, and thereby causes
the anode current to rise.

What is a load resistance ?

It is a resistance used in the output cir«
cuit of a valve or rectifier. The output
from the stage (it may be a valve, H.F.
metal rectifier or crystal detector) is built
up across this load resistor, so that there is a

HI+
1( -
QYUY SLOAD RESISTANCE ;
v }
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A load resistance is ncluded in the output circuil
of an amplifying stage, and it is across il “that
the output is developed. This is applied to the
Jollowing stage. A broken line is used to show the
completion of the circuit through tl.rc H.T. supply.

potential difference between the two ends;
1t is this which is used to operate ’phones, a
speaker or a following valve.

It is not necessary for the resistance to be
a normal resistor, it it may be an H.F.
choke (in an H.F. circuit), an L.F. choke or
the primary of a transformer. When not a
resistor, the output-coupling device would
be referred to simply as the output load or
anode load.

Draw an outline circuit showing the con-
nections for a parallel-feed transformer, and
explain the chief advantages of this method of
coupling.

A diagram is shown on page 71, and from
this it may be seen that the anode current
for the valve preceding the transformer is
carried- entirely by the fixed anode (or

{Continved on page 71.)
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D@ﬁ:@@t@r
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Detector Valves which Give Fidelity with
Some Degree of Amplification are Deseribed

in this Article

LTHOUGH lincar detectors, such as
the diode type and the triode
type with cathodc feedback, are now

well known, these detectors both suffer
from lack of amplification, and other
detectors giving comparable fidelity with
some degree of amplification are of interest.

A medified form of anode hend detector
with some interesting properties will now
be described. Referring to Fig. 1, the
secondary winding of the L.F. transformer 5
of a superheterodyne receiver feeds the
signals to the valve 2 which in turn feeds
the detector valve 4. In order to provide
the amplifier stage with a low internal
impedance, the ciredit 6 is disposed in the
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LEAMPLIFIER g

2
LOW INTERNAL IMPEDANCE
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5

| SUPERHETERODYNE )
RECEIVER NET- .l a
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Fig.

earthed cathode lead of valve 2. The
usual bias resistor-condenser network 7 is
disposed between cathode and the circuit
6 for providing a normal bias on the
amplifier grid. Appropriate positive
potential may be applied to the anode of
am{)lxﬁer 2 through a radio-frequency choke
coil 8.

Circuit 6 is resonated to the operating
LF. value, and is effectively conneeted
between the control grid 9 and cathode 10
of the detector valve 4. The valve 4 can
be a triode of the 6F5 type, and the anode 11
thereof is connected to a current source,
through an anode load resistor 12. The
resistor may have a magnitude of approxi-
mately 100,000 ohms, and a potential of
about 250 volts is applied to the anode 11.
The cathode 10 is connected to earth by a
resistor 13 of about 700 ohms ; the resistor
is by-passed for I.F. currents by condenser
14 having a magnitude of 0.2 mf. There is
provided in shunt with the self-bias
resistor 13 an auxiliary 20-volts current
source 15, the negative terminal of which is
connected through adjustable resistor 16
to the cathode end of the bias resistor.
The resistor 16 is preferably adjusted so
that the effective potential E across resistor
13, in the no-signal state, is 0.76 volts.
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Fig. 2.—Another detector, arrangement applicable to a superhet.

Distortionless Rectification

The relation between RMS volts input
and the magnitude of E is illustrated in
Fig. 3. It will be observed that there
exists a wide region of distortionless recti-
fication, as shown by the area between the
vertical dotted lines. The curve demon-
strates that the grid bias of the detector
valve is influenced by the signal input
and by the current from auxiliary current
source 15. The latter may be, if desired,
a bleeder resistor in the common voltave
supply source of the receiver. - With no
signal input to detector 4, the bias on grid 9
is determined by the normal flow of current
of the triode, and by the current from 15.

2%0 DETECTOR < 30
i :
TOLFE

AMPLIFIER

\12

+250 v
5 E=076V._FOR
NO-SIGNAL STATE

l.—Detector sstage, showing the cathode circuit improvement.

In this case, since the source 15 opposes
the space current flow through resistor 13,
the normal self-bias of the valve has its
value reduced, as is shown by the initial
portion of the curve. Between the region
of 0.3 volts and 2.0 volts (RMS input) is
the region of operation which produces
no distortion in the output of the triode.
The constants of the detector circuit are so
selected that the necessary bias E is de-
veloped to produce distortionless operation
with any input between the limits quoted.

3 1

20 OETECTOR 1
9 BI4S ~ INPUT !
5 CHARACTERISTIC !
QL5 y
5 1
N ;
i

N 10} !
1

3 ] REGION OF !
Qlos| < OLSTORTIONLESS -—=
o| O | RECTIFICATION
‘“ [} . :
0 : L " ,]w

0 05 {0 .15 20

RMS VOLTS INPUT
Fig. 3.—Relation between input and bias..

The audio voltage is tapped off across
the load resistor 12, and the voltage’ is
transmitted to the audio utilisation-network
through condenser 20. Since the grid bias
of the detector valve is close to zero, the
signal source coupled to the detector input
circuit 6 is of low internal impedanee.
The amplifier 2 has circuit 6 in its-cathode
lead to provide such a low-.impedance
source. Of course, any other type of
signal network which has a low internal
impedance may be used in place of the
cathode loa,dedy amplifier valve 2. For
example, a power triode could ‘be used.

A.V.C. Bias

This detector cireuit has substantial
gain ; high R.F. amplification is not
needed. It can readily feed the usual
audio amplifier network. Further, it pro-
vides carrier amplification, and hence
delivers sufficient direct current voltage for
A.V.C. bias purposes. This is secured by
a rearrangement of earthing points to
permit the D.C. voltage across resistor 12
to be applied to the grids of controlled
valves. One connection, shown in Fig. 2,
which provides this is to earth H.T. + of the
detector valve, and replace the present

earth by the negative terminal of the-

H.T. sdburce, which is by-passed to earth
for low R.F.impedance. The control valves
have a higher H.T. voltage above earth
for their anode supply. In this respect,
the detector is of advantage over a diode”
rectifier or a degenerative plate eciveuit
detector (also termed an infinite impedance
diode detector). The latter bave no gain,
and hence need substantial radio-frequency
amplification prior to detection.

Again, the present type of detector circuit
is of advantage over the so-called linear
power detector circuit,. wherein the linear
portion of the biased detector characteristic
is utilised. In the latter type of detector
circuit it is required to utilise sufficient
radio-frequency amplification prior to the
detector input circuit in order to operate
along the linear part of the characteristic.
Again, it is necessary to utilise a high
negative grid-bias in such a circuit. In
the present detector circuit the range of
signal input voltage is relatively wide,
although the magnitudes of the signal
voltages themselves are small. A gain of
30 can be expected from this type of detector.
With. 1 volt RMS input on the grid,
as high as 40 volts D.C. can be secured.

Harmonic Distortion

Distortionless detection is secured by
virtue of a distortion balancing action.
While it is believed unnecessary to enter
into a discussion of the theoretical aspects
of the functioning of the detector cireuit,
yet it is pointed out that, in general,

(Continued on facing page)
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(Continued from previous page)

bharmonic distortion created by ourvatsre
in the square lower detection characteristic
is balanced out by complementary distortion
introduced by proper choice of the detector
gircuit constants. In other woxds, the
resulting detector characteristic is not
necessarily a linear one ; it is more accurate
to describe the, detector circuit as being
distortionless in operation over a pre-
determined* wide - range of signal input
voltages. Hence, it will be seen that the
present detector circuit not only provides
freedom from harmonic distortion but at
the same time produces sufficient audio
voltage and carmer voltage gain to render
the network desirable for use in the
standard type of broadcast receiver.

* In Fig. 4 therc is illustrated a circuit
arrangement wherein the detector circuit
performs an additional function. The
numeral 30 designates a valve of the 6E5
type. Briefly, this type of valve comprises
a triode section which includes cathode 31,
control grid 32 and anode 33. The valve
also includes a fluorcscent target 34, and
an electron ray control element 35. The
control element 35 is disposed between the
target-34 and a second cathode 36, both
cathodes 31 and 36 being at a common
potential. The observer views the interior
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face of the target which is coated with a
fluorescent material, and the target is
usually cone-shaped. The control electrode
35 projects from the anode 33, and both
electrodes are connected throuﬂh the load
resistor 12 to a source of. positive potential
H.T. The target 34 is connected to the
positive end of load resistor 12.

Biasing Network

In this arrangement the triode section
31-32-33 functions as the biased detector

33 ‘34

6ESTYPE VALVE

TO SIGNAL
SOURCE

HT.+

Fig. 4.—In this arrangement the detector performs
an additional function.

section, and the biasing network connected
in the cathode cirouit is the same as in
the case of Fig. 1. The audio voltage is
taken off from the negative end of load
resistor 12. Normally the positive target 34
receives electrons from the cathode 36.
These electrons cause the fluorescent
coating on the inner face of the target to
¢low, and the target has the appeaiance
of a ring of light. When the potential of
electrode 35 is less positive than the
target, eleetrons flowing to the target are
repelled by the electrostatic field -of the
control clectrode, and, thercfore, the

electrons do not reach that portion

of the target directly behind electrode
35. The control electrode 35 is said

to cause shadow on the glowing target.

Since the potential of electrode 35

varies in response to the potential

dtop across load resistor 12, it will

be clear that the shadow on target

34 is of vartable width. Therefore,

it will be seen that the electron

indicator is able to. indicate the signal

carrier amplitude by virtue of the direct

current voltage drop in the detector®
plate circuit. H.T. supply may be 250

volts, and the load resistor 12 can be

500 ohms.

These arcuits were developed in the
R.C.A. Laboratories.

RADIO IN THE SERVICES
(Continued from page 69)

load) .resistor., Only the audio-frequency
currents are passed to the transformer,
these being applied through the .01-mfd.
coupling condenser. In consequence of
this method of coupling, the transformer
primary winding is relieved of the need
for_carrying D.C. as well as AF., and
therefore it can be wound with finer wire.
A more important point is that the effective
inductance of the primary, for any given
number of turns and core siz6;, is appreciably
greater than if a heavy 'D.C. current had
to be carried. Conversely, the required
inductance can be secured by employing a
‘smaller transformer ; this has the practical
advantﬂges of cheapness and compactness.

There is another less-important advantage
of parallel-feed, which is that a number of
drfferent coupling ratios can be obtained
by varying the connections to any one
transformer. Thus, a ratio of unity would
be obtained by connecting primary and
secondary windings in series and joining
both the grid of the following valve and-the
anode-coupling condenser of the preceding
valve to the upper end of the windings.
The highest ravio is obtained by connecting
the windings in series, joining one end of the
secondary to the grid, one end of the
primary to the G.B.— and the series
junction to the coupling condenser. By
this means an effective ratio of 1 4 would
be obtained when using a 1 : 3 transformer.

IWhat is the object in screening components
and sections of a receiver ?

The screen is primarily intended to
prevent the magnetic fields of two com-
ponents from lmklng, if they didlink
there would be inductive coupling between
the components. And if, for examplec, the
grid coil and anode-circuit H.F. choke .of
an H.F. amplifier were coupled together,
the valve would be thrown into a state of
oscillation. By placing an earthed screen
between the two, the components would be
isolated as far as their magnetic fields are
concerned.

Precisely the same conditions apply
when a whole portion or stage is screened,
or even when a connecting lead is.screened.

For H.F. circuits the screen must be
non-ferrous if losses due to eddy ocurrents
are to be avoided. Copper is probably
the best metal for screening in an H.F.
circuit, but aluminium, which is a good
deal cheaper, is completely satisfactory
in nearly every casc.

For screening in low-frequency cirduits,
or in A.C. mains power-supply circuits,
soft iron is the most effective material.
It should be of fairly heavy gauge.
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Para[[cz-feed transformer cannechons, where a detec-
tor valve is shown coupled to an L.F. amplifier.

Wlmt i3 (a) mutual conductance, and )
conversion conduclance ?

P

Mutual conductancc is a measure of the
: g,oodness or efficiency of a valve, and
is stated in milliamps per volt. It is the
ratio of the small change in anode current
of a-valve brought about by a small change
in grid voltage, when all other voltages
remain unaltered. The term is often
described as the ‘““ slope”’ of a valve, since
mutual conductance is indicated by the
anode current-grid volts curve ; the steeper
the slope of the ¢ curve, the higher the mutual
conductance.

Conversion conductance is a term used
in connection with & frequency-changer,
and is expressed as microamps per volt.
It is the ratio between the I.F. current in
the output circuit to the corresponding
input signal voltage applied to the grid
of the valve. Conversion conductance is
really the counterpart of mutual conductance
of an amplifier valve.

Frequency Modulation
and Television.

Al;’l‘HOUGll it was known that a few
months ago the question of frequency
modulation as a means of radiating telc-
vision signals was being investigated in
this country, the advent of war completely
upset the plans for conducting practieal
tests on a really large scale. This has not
been the case in America, however, where
the ‘development of a public service on
financially self-supporting lines is being.
tackled in a determined fashion by co-
operation with advertisers. It is, of course,
known in that continent that the use of
frequeney modulation would make an
enormous difference to the signal-to-noisc
ratio, but unfortunately there is the corre-
sponding disdavantage that the channel
width would have to be increased. Con-
sideration is therefore being given to the
possibility of a compromise whereby the
theoretical essential increase in band width
can be omitted, and a practical use made
of a figure below this. By this means the
full advantage of noise reduction would not
be forthcoming, but there would be an
important compensating factor introduced.
That is to say, the peak power of the
transmitter could then be made to coincide
with the carrier power instead of having
to be four times this figure, as in the case
of the more orthodox amplitude modula-
tion. This would straightway increase
the range of the broadcasting station, as
well as showing a marked improvement
in the results observed in sets already
within the accepted service area. - Within
the service area alone, therefore, “therc
would be a substantial increase in the
number of people able to enjoy noise-free
television pictures, and for this reason
the new system merits a very closeinvestiga-
tion. This should be done before the
number of viewers reaches a high figure,
as complications arising from compensa-
tion for replacements or modifications
could then be kept within reasonable
limits.
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SECTION

AN A.C.-D.C. SHORT-WAVE

CONVERTER

An Efficient Three Wave-band Unit, which is Simple and
Cheap to Construct =— By THE TECHNICAL STAFF

ORRESPONDENCE indicates that
there is now a far greater demand
for a converter unit than the early

type of adapter. Although the latter is
quite satisfactory, when used in conjunction
with a reasonable design of the detector and
L.F. type of broadecast receiver, it would
appear that superhet and H.F.-Det.-L.F.
circuits are now more widely used,
therefore, it is a far better proposition

of the modern frequency-changing valves
considerable progress has been made in
the design of S.W. units, and all the early
snags and inefficiencies eliminated.

The unit described in this article is a
typical example of what can be done with
a single modern multi:electrode valve,
plus well-designed coils. As a matter of
fact, the circuit itself is built round the
cominercial coils specified and differs in
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Fig. |.—The coil switching has been omitted from this circuit for the sake of clearness. Note

valve pin connection numbers.

to use a S.W. converter and make use of all
the stages in the receiver.

For the benefit of those not too familiar
with the two forms of S.W. units under dis-
cussion, it should be noted that an adapter,
as its name implies, allows only the detector
stage of the receiver to be adapted to
tune over the short-wave bands, but with
a converter, the receiver circuit, provided
it incorporates one or.more stages of H.F.
amplification, is actually converted into a
very efficient short-wave set operating
on the superhet principle. This arrangement
grives greater sensitivity and selectivity, and
once the operator has got the touch of the
contrcls, some very satisfactoryr and sur-
prising results, bearing in mind the sim-
plicity of the apparatus, can be obtained.

The early form of S.W. converter made
use of a single triode valve acting as an
autodyne arrangement, which virtually
allows the valve to act as a detector and
oscillator. Owing to the operating char-
acteristics of this type of circuit, there are
one or two defects which can prove rather
annoying ; therefore, with the introduction
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one or two respects from the original
bench test model. The circuit can, of course,
be used with suitable plug-in coils, as in the
case of the initial design, but when the
several advantages offered by the three-
range coils specified are appreciated, it will
be realised that the change in circuit design
is well worth while. The objection to multi-
range coils, or should we say, the objection
which used to be raised, namely, losses due
to complicated switch wiring and switches
with high H.F. losses, no longer exist, if
one takes the trouble to examine the details
of the suitable modern components now
available. A proof of this will be found in
the examination of many of the finest
communication type of receivers.

The Circuit

An examination of Fig. 1 will show that
the circuit is a straightforward frequency-
changing arrangement making usc of a
triode-hexode. This type of valve is ideal
for short-wave work as it is invariably better
on the higher frequencies than, say, a hep-
tode. The valve used was an Osram X31
for universal operation, but an X41 is re-
commended if the unit is to be used on A.C.
supplies only.

On the mains side, a U30 is employed for
rectification of the A.C., and as the circuit
is equally suitable for A.C. or D.C. supplies,
it is connected as a half-wavc rectifier.
No mains transformer is, of course, neces-
sary, but it is essential to incorporate
a suitable resistance in “series with one
side of the supply and the heater circuits
to provide the necessary voltage drop. The
component for this purpose is the Bulgin
mains-dropping resistance type No. N.R.45.
For visual indication purposes, to show when
the unit is switched on, a pilot light is
connected in series with the heaters.
Smoothing is provided by any good make of
L.F. choke, having an inductancc of, say,
25 Henries at 30 mA., in conjunction with
a 4-mfd. and an 8-mfd. fixed condenser.

Coils

Two coils are required, namely, types
S.W.65 and 8.W.66, both being produced
by Bulgin. The former is for the aerial
circuit and the latter for the oscillator.
It should be noted that it is not necessary
to employ padding condensers with the 66
as it is quite sufficient for accurate tuning
over the three bands if a small parallel
variable condenser is connected across
the.aerial tuner. Both tuning condensers
have a capacity of 4015 mfd. each, and
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Slight modifications can be made providing attention

is given to coil location.
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the small trimming component should be
in the neighbourhood of .00005 mfd

With the tuning condenser mentioned,
the actual wave-ranges of the enils-will be
11 to 25 metres, 22.6 to 50 metres, and
45 to 95 metres, thus covering all the
important frequencies.

The inductance of the oscillator section is
such that an LF. of, approximately, 250 ke/s,

or, in other words, a wavelength of 1,200°

metres, is produced, thus allowing the L Ww.
section of the broadcast receiver to be tuned
to that frequency for the I.F. amplification.
The two tuning condensers can be ganged
if so desired, although if two separate con-

densers of the correct capacity are to hand,

then they can be used without complicating
the tuning to any appreciable degree. With
a circuit of this type, there is a lot to be said
for two- separate controls, as once their
relative settings have been noted, it is often
possible to obtain just that little bit extra
adjustment which sometimes makes all the
difference between a good and a passably
good signal. However, that is a matter of
personal taste and the gear available.

Construction
A suggested layout is shown in Fig. 2.
We would advise metal chassis construction
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practice, and by mukmo reference to pages
7,8 and 9 of the ‘“ Radio Engineer’s Hand-
book (our issue of February 10th last) no
difficulty should be experienced in making
the correct connections to the 7-pin holder.
The rectifier valve requires a standard
5-pin holder.

Operation

Before -making any connection to the
supply mains, go over all wmng and make
quite sure that everything is connected
according to the diagram. At this stage, a
word of warning is necessary. With an
A.C./D.C. circuit and especially when a metal
chassis is in use, remember that the chassis
(the common negative -earth line) can be
at z;l much higher polenticl than the actual
earth.

One side of the supply mains is always
earthed. Supposing in your district it
happens to be the .positive side, well, that
means that you would feel the full supply
voltage if you made contact with the chassis
and the ground, so be careful. ‘To be on the
safe side, sce that you are standing on a dry
carpet, or board if you are likely to touch the
chassis, or, better still, switch off the mains
before making any adjustments.

With the aerial connected to the converter

5 I
S.W.65
6 2 .
o o)
o ; 3 o
8 4

Fig. 3.—The complete switch connections are shown above.

All the sections are operated

by one control.

as this allows a neat assembly, good location
of the components, and short wiring, but
if reasonable care is taken a baseboard
‘arrangement can be used.

The wave-band switching is not so com-

plicated as it might appear from the
theoretlcal diagram as one switch unit,
Bulgin type No. S. 122, does ali that is
necessary. It will be seen that the unit is
feally connected to form four simple short-
circuiting switches.

With any apparatus of this type, it is
advisable to pay particular attention to all
connections made to the ‘metal chassis or
the common negative line ; see that perfect
contact is made and that the wires are as
short and as stout as possible.
vitally important to remember that with an
A.C./D.LC. circuit, a direct electrical con-
nection must not exist between the earth and
the common negative line, which, in this
instance, is the chassis. The reason for this
should be obvious, when it is remembered
that one side of the mains supply is also
connected to the chassis. The correct thing
to do is to make the earth connection to the
metal work via a fixed condenser®having a
capacity of, say, .1 mfd. The actual

capacity is not critical, but the condenser

must have a working voltage higher than
that of the mains.

The other components, ie., fixed con-
densers and resistances, etc., can be per-
fectly standard parts, but the variable
condensers should be of reliable S.W. types
if the maximum efficiency is expected.

The number connections'for the valve-
holder of the triode-hexode follow normal

It is also:

aerial terminal, join the aerial terminal of
the set to the output terminalof the unit, and
after seeing that the earth connection is o,
plug in the mains making qulte sure m the
case of D.C. supplies that the polarity is
correct. The broadcast- set must be
switched over to the long waves and tuned
to about 1,200 metres, and the volume
control set to about mid-on. When all
valves have warmed up, it should then be
possible to tune in the S.W transmissions
by adjusting the tuning controis of the unit
only. The aerial series condenser must be

adjusted to allow maximum efficiency to be |

‘obtained on all the wave-bands.

The same remarks apply to the operation
of this unit as to all other S.W. apparatus,
have a little patience, spend some time
getting the hang of the adjustments, and
remember that S.W. transmissions are not
always consistently good. Don’t condemn
the unit because ot a bad evening or'lack of
tuning skill.

PRACTlCAL MECHANICS

By F. J. CAMM.

400 pages, 6/- or 6/6 by post from
GEORGE NEWNES, LTD.,
Tower House, Southampton Street, .

Strand, W.C.2. E

o
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3,’9 MILLIAMMETERS.—New. Where
the job calls for something simple with-
out callbration for tuning or galvo for
testing. Back of panel type. as illus.,
8 m.a., full scale. Plain scale and 1in™>
needle’ with mica panel, back lamp
) and bracket. Neat and compact. Can
% be used G?,s volkt;met,er wl{,hs/eg\t.ra re1§lst-
— ance. ain a post free
— A 15-DAY TIME S“’ITC ES. Venner
lamp.,5amps.,50amps., 100 amps., 200 amps., cheap, 20 -.
SPECIAL LIGHT S.P. RELAYS for mocel control.
No. 3 type D 41 one blade “ on-off *’ 10,000 ohms, 20 volts,”
20 m.a., 12/6. No. 4, 2,000 ohms, 10 volts, 5 m.a., 10/-.
No. 4n, 5 ohms, 2 voits, { amp..
Rﬁlu)s for Transmitters, etc.

716. Heavier (‘urrent

Sounder type 5

American Ham Relays, 7/6. Ship Magnetlc Key
Rel 15/~ Creed high-class polarised
2-way Relays, 25/~

! SUPERSENSITIVE MOVING COIL
RELAYS.—These work on really tiny
I currents from photo-cells. etc.. and a

e '« smal] rectifier can be used for A.C. For
panel use, the small 2in, flush Lesdix

0' - | meter type W1 works on 50 micro amps.
\5%1/11 handle 150 mills. on main contact.

UNUSED X-RAY VACUUM TUBES.

i New Government Hospital Surplus,
1 7 ins, dia. bulb. Big solid Tungster
v Electrodes. Emission guaranteed. COST
d £5. SALE 15/-. Packing. 2/6 extra.
DIX-MIPANTA VEST POCKET
TESTER.—A  wonderfully versatile

moving-iron multi-range meter for
service on A.C. or D,C, jobs. No pro-
jecting terminals. THREE
of volts : 0-7.5, 0-150, 0-300. Used for
MILLIAMPS, reads 128 ma. and 75
m.a. In black bakelite case. Measures
only 2{in, by 2iin, with pair of t.est
leads and plugs. Leaflet “ N ' gives
full 1n!oxmat.lon 19/6.

G.P.O. TYPE B TELEGRAPH RELAYS. with plati-
nam_points, 15/-. Stlvertown Horizontal Galvos., two
jewels, 5/-, post 6d. Vertical needle G.P.O. teleg. Gaivos..
4/6. Weston 2in. dial centre-zero ammeters, read 1 amp.
to 15 amps., 5/-.

Medical Shock Coils, 3/8, 5/8 and 7/6.
300 Iznition Coils, 8 or 12 volts., 3/6.

250 NEON LAMPS, Standard size lefter-meon bult
with holder, 220/240 v

DIAL TUL\ I\G 10-point Finger Switch
Dials. as illus., used on G.P.O. Auto-
matic Telephones These have spring
drive. governor, clutch and contacts
inside, Price 2/6.

WIRE. Special Clearance Ba
45 gauge Eureka 10 m.a.. enameiled.
108 ohms per yd. 3/- per }lb. 36 gauge Eureka 100 m.a..
1/~ per 11b. 33 gauge Eureka 250 m.a. 1/ per ilb. 29 gauge
Egreka 1/- per §b. 27 gauge Eureka 500 m.a. 10d. per

ain

BARE Resis tance Wire. 48 gauge nichrome 700 ohms

yd. 6/- per oz. Heating Strip, chrome 1/32 x 16 thou,

2/6 per ilb. Oxydised Resistance Wire, 4,800 ohms of

00 m.a., 5/~ or any of six other gauges up to 110 chms
for 2 amps., 5/~ reel.

METER MOVEMENTS. Full size, moving coil, P.M..
for adapting home-made multi-range testers. For 3in.
or 4in, dials, 5/-, post 1/-.

A.R.P. PETROL ELECTRIC GENERAT-
, ING BETS for Lighting and Charging.
Hall h.p. DIRECT COUPL,
150 watts D.C., r.p.m.,
2-stroke water-cooled l-oyl En-
gine, magneto ignition. On
bedplate with 30 volts 5 amps.
Dynamc £12. 80 Larger size
kW. Petrol Electric Sets.
watts, 2-stroke water-cooled
1 h.p.. 1 cyl. engine on bod plate direct-coupled to 50/70
volts 10 amps, D.C. Dynamo, magneto ignition, fuel
and ofl tank, £16.

Signal Work and Training Aids for Navy, Army & R.A.F.
L.R. SOLO PHONES. For usc with buzzer morse.
Useful as a clrcult tester wit.h

F cord. 1/3. Dit ohms,
| with cord, 1/6. W.E. 1,000 ohms
with 2/-. 2,000 ohms Ear

co
piece, with cord, /8.

L.R. DOUBLE HEADPHONES
Pilot  Stgnallers 120 ohms
Phones. All leather headbands
with slide adjustment chin strap
and 4ft. cord. Comfortable, 3.6.
Sullivan 120 ohms, Alumintum
Headbands. 3'9. cords 1/6 extra.

. g o' HIGH RESISTANCE AND

n[l,% PHWALLERS RADIO PHONES. The finest

ONES always is the adjusta®le Browns

i A Reed Phone. alumlnium swivel,
headband, 4,000

85/8. 1,500 ohms, 21/6. 120 ochms, 17 8. Cords

1/6. Various Makes. Second-hand Head-

phones, in good order, 2,000 ohms and 4,000

"WN'

ohms, 5/-. 8/8 and 7/6, with cords. Western

ALUMINIUM Foil 12° x 127, 9d. per sheet.

5/ BARGAIN PARCEL of 10lb, of

New War . time Sale List @
2d. stamps.

ELECTRADIX RADIOS

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

Electric, 2,000 ohms, 4/6.
very useful components. etc., post
free.
Over 1,000 other Bargains in enlarged INustrated List © N.”
Telephone : Central 4611, ————=
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Compact Packs
'HE problem of providing a satisfactory
and efficient form of power supply
for the television receiving-set has been
solved in a variety of ways by different
designers. With the original high-definition
sets, the development ‘of the a,pproprlabe
voltage, for the cathode-ray tube anode
supply was undertaken by a fairly bulky
separate unit, while the cathode and anode
supplies to the sound and vision receivers
was developed in another comparatively
large unit. To provide accommodation for
these two units meant that the cabinet
itself had to be correspondingly large, and
although in the initial phase of a new and
novel entertainment service public reaction
was not against a bulky set, as soon as the
novelty began to wear off the size of sets
became an important feature. It was felt
that television sets should not be very much
larger than the household radio set, and
every section of the complete television
receiver was therefore examined carefully
to ascertain where space could be saved.
The dimensions of the glass bulb of the
cathode-ray tube were reduced in a very
drastic manner, while the newer vision
chassis seemed to bear no relation to the
earlier prototypes in so far as bulk was
concerned. The final designs both in this
country and abroad tended towards the
separation of the set into two units. The
first of these accommodated the time-base
generator, deflector equipment, cathode-
ray tube and vision receiver, while the
second housed the sound receiver together
with the anode and power supplies. A very
interesting example of the compact form
taken by the latter is furnished by the
accompanying illustration. On the left-
hand side is the sound receiver, in this case
a three-valve set without any provision
fora main tuning control, since the television
sound is radiated on a single carrier
frequency and there is, therefore, no
question of searching the ether for ultra-
shorts. Since the high-voltage feed for the
anode of the cathoderay tube was of a
much lower value than the early sets, the
rectifier and’ associated parts were located
behind the semi-cylindrical insulating
shield and gave a voltage of the order of
4,500. The balance of the power supply
units arc mounted above and below the
chassis, and can be seen on the right, while
in the foreground is the high voltage cap
for clipping on to the terminal brought out
for that purpose on the truncated glass wall
of the cathode-ray tube. This neat and
compact chassis as a rule was accommo-
dated in the base of the cabinet and gave
first-class results, being indicative of the
advances made in this particular branch of
the apparatus.

Allowing for Development

IN a recent paragraph of these columns the
attention of readers was drawn to the

suggestions put forward in America in

felation to the television service in so far as

it affects development Is it better to make

provision for a preliminary period while
improvements in the apparatus at both the
transmitting and receiving ends are being
undertaken, or would it be preferable to
standardise the pictures now, and maintain
that standard for a period of years before
any changes are made ?
have their adherents, but no decision has
as yet been arrived at, and until this is
done the industry is not likely to make the
progress essential for placing it on a sound
economic basis. It is for this reason that a
good deal of attention has been directed
towards the Dumont method of television
transmission and reception, for it is claimed
that this is so flexible that it will auto-
matically take cognisance of improvements
in picture definition without any changes
having to be made in the receiver, with the

result that each set purchaser is protected

For this to

against early obsolescence.

s
i

M'

A good example of a'neat and compact unit which includes the sound receiver, power pack, and
anode supply for a television receiver.

happen, the complete control of the tele-
vision chain is transferred to the trans-
mitting end. In the more common form
of television service the cathode-ray tube
receiving set is built so that the scanning
action of, the fube’s beam of electrons is
furnished by impulses built up in the time-
base generator. The speed with which these
pulses function is dependent on the
electrical constants of the line and frame
circuits, and the synchronising pulses
injected into the radiated vision signal
merely serve to maintain a check on the
triggering action at the receiving end. If
there is a change in picture definition,
therefore, the electrical constants of every
receiver in use have to be altered, and the
more drastic the change the highet becomes

Both suggestions |
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the cost involved to each
purchaser of the television set.

Special Advantages
TO carry this special scheme into effect
the movement of the cathode-ray beam
across the screen of the tube in the line
and frame directions is undertaken by
what is perhaps best termed automatic
sweep circuits. This is quite distinet from
the self-oscillating circuit, and is only
brought into action by the apphcatlon of a
synchronising pulse. The range of speed
is such that the circuit will work over very
wide limits, and can be regarded as an
amplifier. That is to say, the line and frame
sweep pulses are in effect included in the
radiated sound wave, and when received
at the set are filtered out. These pulses at
line and frame frequency are then amplified
by the automatic sweep circuits, and applied
to the cathode-ray tube to move the beam
at exactly the same speed as that originally
generated at the transmitting end of the
chain. It is clear, therefore, that both the
number of lines in the received picture as
well as the number of frames and complete
pictures per second are under the absolute
control of the transmitting end, and can be
increased or decreased at will according to
the dictates of the service. This really
simplifies the controls at the receiving end,
and also ensures that none of the annoying
difficulties arising from lack of synchronisa-
tion in the set arise in practice. The form
of synchronising signal necessary to put
this scheme into effect differs from the

individual

waveform employed with present-day
practice, but the prime advantage of
flexibility to suit any standard of picture
is one which merits a very close investiga-
tion by the American authorities, who are
now in the throes of attempting- to find
satisfactory solutions to all the television
difficulties with which they are confronted.

ORKSHOP CALCULATIONS,
ABLES AND FORMULE
By F. J. CAMM

3/8, by post 3/10, from George Newnes, le
ower House, Southampton St., London, W.C.2
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LATEST PATENT NEWS

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

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

on payment of a subscription of 5s. per Greup Volume or in

bound volumes, price 2s. each.

Abstraets Published.
TWO-PART COUPLINGS.—Yoshida, I.

No. 502421.

A connection board for wireless receiving
sets has a-number of tayers, each consisting
of a.pair of insulating boards with connect-
ing strips between them, placed one upon
another with a metallic plate interposed
between adjacent layers. The boards and

[ I R
I Londl

Fig. |

plates are provided with sockets to receive
plugs on the bases -of the components,
these sockets being appropriately joined
by the connecting strips between the boards.
The upper layer, consisting of boards 1,
2 (Fig. 1), is separated from the lower layer
i.e., boards 3, 4, by a metal sheet 5, and
may have a metallic plate covering its
upper surface. Sockets 9 serve to connect
the plugs on the components with the
connecting strips, some between boards
1, 2 and others between boards 3, 4. A
further metal plate 6 is placed on the bottom
of the complete baseboard and the whole
is held together by screws. The object
of separating the wiring into layers is to
reduce coupling and for this purpose
several layers may be used. The whole
may be enclosed in a metallie casing to
provide complete screening of the wiring
(not shown). v

CONDENSERS ; WIRELESS RECEIVING-
APPARATUS.—Standard Telephones
and Cables, Ltd.. Leno, J. A, Edwards,
J. C. No. 507604, = -~
A condenser casing 1 (Fig. 2) is eylindrical

with sides cut away

from the top to form

two shelves as at 3

by means of which it

can be secured either.
to screws 5 to a base
as shown or direct to

a panel, etc. Leads

from the condenser

may pass downwards
and out through the
sides of the base as

ro-@-umo@ll—ﬂmum 1T () QDD R ) O ) TR )R )RS 2705 ) TR {1 ) AT ()T . () €0 ) D> ()} 4D )5

NEW PATENTS

These particulars of New Patents of. interest
to readers have bee
- Journal of Patents and are
mission of the Controller of H.M. Stationery
Office. The Official Journal of Patents can be
obtained from the Patent Office, 25, Southamp-
toen Buildings, London, W.C.2, price 1s. weckly
(annual subscription £2 16s.).
L Latest Patent Applications.
¢ 4237.—Loewe Radio ~ Co., Ltd.—
Television transmitters. March
5ths
4238.—Loewe Radio Co., Ltd. (Schies-
inger).—Electronic systems for
television, etc. March 6th.
4239.—Loewe Radio Co., Ltd. (Schles-
inger)—Means - for  selecting
electrical signals or impulses for
television. March 6th,

Specifications Published.
518480.—Jones, J. ‘E.  Rhys.—,
Barrett, J. 0. G., and Plessey

ublished by per-

N
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selected from the Official

at 22, 23, 24, or laterally from the flattened
sides of the casing 1. The under side of
the casing 1 may be constituted by a plate

which can carry fuses in clips, connection |

to terminal posts mounted in the base
being effected by spring elips. The cylindri-
cal form enables it to be combined with a
coil—for example to form an interference
suppressor—by mounting within the coil
former.

ADJUSTING - WIRELESS APPARATUS ;
INDICATING  APPARATUS.—Murphy
Radio, Ltd., and Fisher, L. No. 507948.
In order to open the scale of the. short-

wave band of a radio receiver, the short-

wave tuning scale 8 (Fig. 3) is combined
with a vernier 9 comprising a part moving

with the tuning means, such.as the drum 1,

ahd _marked with a

number of evenly

spaced transpavent
lines, and a fixed
part comprising &
number of evenly
spaced transparent
lines on the ftrans-

parent fixed plate 7,

the. spacings differ-

ing in known manner

for vernier scales.
The plate 7 carries
an index mark 4

and each station in
the long and medium -
wave bands 3, 2 is
indicated by a reg-
istering mark 6.
The scale arrange-
ment and illumina-
tion is such that a
mark on the moving
gcale is only illum-
inated -against a
dark “background
when it ecoincides
with a mark on the
plate 7. Alterna-
tively, the vernier may be constituted by
a circle of translucent dots containing num-
erals and co-operating with a series of spiral
dots on the rotating drum 1. Greater sub-
division may be obtained by mutually
inclining the two sets .of gradations and
extending their length.

Co., Ltd.—Electrical frequency-

dependent control means, prini-

arily for radio apparatus.
51849].—Eichhorn, C. E.-—Vibration-

rammire]

translating  devices, such as
loudspeakers or phonographic
pick-nps.

518574.—Marconi’s Wireless Tele-
graph Co., Ltd.—Cathode-ray
tubes.

518615.—Kolster - Brandes, Ltd.,
Smyth, C. N., and Tiller, P. A.
—Television receivers.

518616 —Kolster-Brandes, Ltd., and
Smyth, C. N.-— Television re-
ceivers, -

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

RADIOC SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. €. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every-day, radio service work.
We train them to be successful!

Dept. 94A, International Buildings,

Kingsway, Londor, W.C.2.
Please explain fully about your Instruction in
the subject marked X.
Complete Radio Engineering
Complete Radic
Radio Service Engineers
Elementary Radio
Television
If you wish to pass a Radio examination,
indicate it below.
inst. of Wireless Technology
| P.M.Q. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
I R Telegraphy for Aircraft
City and Guilds Telecommunications

Apologise for delay in delivery -of some models,
this unfortunately has been unavoidahle owing to
the present great difficulty in obtaining raw
materials. However, we are pleased to announce
that we are now in the position to give immediate
ge:wery of our popular model, AW38, illustrated
elow,

MODEL AW33, 8-valve All-wave Super-
heterodyne chassis. This All-wave Radiogram
chassis has resistance capacity coupled push-pull
output capable of handling 6 watts, and gives good
quality reproduction on both radic and gramo-
phone, for an economical price of 8 gns. Plus
5% war increase.

Armstrong Push-pull Speaker to match AWS3S
chassis, £1 :1 :0. Plus 5% war increage.

We suggest Model A W38 together with matched
speaker at £9 :9 :0, plus 5% war inerease, comn-
plete, represents the most outstanding value on
the market to-day,

ILLUSTRATED- ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS’' APPROVAL

ARMSTRONG MANFG. Co.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
(Adjoining Holloway Arcade)

'Bh-ix-‘(aﬂx $-GE |- ()} TS (- () D () - ) M (- U

"Phone NORth 3213




April 6th, 1940

PRACTICAL WIRELESS

76
NEW SERIES

SWHLIYVY01

SOWWRLY) GLOL'TE =~  89UNQ AOLT, T | ; ] |
: b g : : . = 4 ; $9%|% €2|g I I]cpee|eeis|cels | Loes| e8| 918 | onze | 30.8 | 8698 | 2698 | 52
ccorr IEID CEFGIY o . (yg 1) owmweeg T | L PWHBD 85900 =" (A01T) upead) | g g «T € % |¢ T 19808 | 1898 | 5,99 | 6990 | €998 | 2998 | 1998 | <308 | 6698 | 6608 | o1
£01F, "20 §1€0°0 SWUITIFOI] 9TO'T . © o wog 1 S ¢ Vvi¥y €% g I Iz |Te98 | SI98 | 6098 £098 | 4658 | T6S8 | S8S8 | 6468 | £198 { oL
uoy, gtg60 = (H01y 000°T) eUUOT, T 10 sauuoy, 0910°T § ¢ v ¥ & g g I I|L998/ 1998 | G938 | 6548 | £HG8 | LESB | TES8 | 5298 | 6108 | 6168 f IL
IO REGT HAonE 091) Tegn®y T Tequrd) 08060 9 § ¥/¥ € 6|5 T T{590S8 | 0098 | $6¥8 = 88%8 | '38H8 | 9LB8 | OLP8 | £958 | LSBS | 1SH8 b OL
*SUIeIH $95LTEL GL) - (wad “SOUIIBIHOY 0g-0g § — TUSIPMPAIPUNH T
5 esuimers 9 S 7% 8 318 1 I|Srig|6er8 | cees | 9z | 0268 | pIpg | LO¥S | TOVS:| gees | ssce | 69
40 'q7, £329002°2S " 000°1) awweadory | 7 OEUES . 9 6 v % € 85 I T[98 9.68 | 0L68 | €988 | LS8 | 1968 | $9e8 | 8£e8 | Toes | Gzed | 89
NQ ST = .(wdd T) ewurery T | -01% £YT6SESH'0 = © (supeay 9 6 S|% € 8|5 I I|BIEY | 5les | 9068 | 6628 | €628 | 1828 | 0828 | 1168 | L9¢8 | 19281 19
“F610 = * ('wiIs 00T/T) 000°L) punod | 9 6 G % & €12 T 114v508 8588 | T328 | GEG8 | 8368 | 5308 | STE8 | 6028 | 3028 | S618 §-99
owwerSyus) 1 “ 0ge'8g =" © gounQ T 9 G G5 € 6|5 T 658 coTs | 9L18 | 6578 | coto | 9618 | 6ivg | soe | ooc 6218 | G9
urRly ¢I000 =" (wasd 0001/T) CSOUIWRIY TLL'T = k welq 1 |
e . . - . ©i 9SS/ ¥ € g% T Ijg3I8| 9IT8| 6012 | B0I8 | 9608 | 6808 | 28R | SLOB | 6908 | 2908 | 9
¢ SWWEIBHIN T GWIUIEIY 8990°0 = urers [ +j9¢ s ‘ P € €15 T T{9S08 ) 8508 Tp0B | SEOB | 8308 | 1208 | %108 | 2008 | 0008 | €664 |-60
| e S I ER R BRI A A1 AL 8 kA A o
o . d . ] 5 g By esr . 9 9
Z m:_._m_H .anﬁ.w 7 —— cms_mmw_m H_ motmmo%m%wmmm o g um_mww Z 99 6% % €|g T T|O9¥8. | 608L|Be8L | SG8L | 9T8L | OT8L | £08L | 96LL | 68LL | T8LL | 09
X 4 TUH 040°0 = (ex] 00T/T) sxpnua)) 1 BINT RYG0 =" : g 1 L9 S|¥% % g8 T T|PpuLL| LOLL ) O9LL |.290L | 95LL | 88LL | TeLL | £3LL | 9TLs | e0LL | 68
Y, ) o snmery ARRRRURR B L A A b Ak
o L 5
B uzwg PGELOGT b= *alja] 210D T L9 g ,‘ S % €% g |16 | €ySL | 98SL | 8SL | 0ZSL | €TGL | SOSL | L6BL | OBBL | BHHL 93
i 0ad D100 SIS S8 . 50G394°0 ="  DPIRA OIqNQ T L9 €167 €6 ¢ T{vibl| 99FL | 6%l | TSPE | WL | SEPL | LobL | 6THL | BIvL | BOWL | 92
‘SUL 010D F30°T9 =" : ('p0) PIPRAGAD L168500 =" 004 owqng) 1 |
QWA oIqn) T *SaIjouL
LA d SUL 01N 019070 =’ AIPUUUe) oXYn) T | -HuUey  OIqn)  L8E9T =  Your oiqud | 68 L ﬂ 9 9%/¢3 1§ 6 8 L 9 g ¥ 4 4 T 0
S OTEHAAL UNSVIPT RGN TIVINEINKT L NS
/\ PONUTJU00—S24nsSBIW PUB SIYIIOM L)W pue feiad] Jo sjusjeamnby (ponu1jnor)—SINH LIS YOO
; g : . : L9 9 SV €C o 1|96l 68657 O86L | LEL | YOCL | 996L | 8YCL" DFEL | GLCL | VELL | 1
C SO0V [1L9E = 9I8409H T “S0IB900TT 00°6G7 = oI oreubs T4 L'99 % v glg g 1|0t s0sL 62L | b8CL | GLBL | L9GL | 6G%L | ISCL | €FGL | €9
‘Sprex o1enbg 09 6II=" : © ey I i 9% ! LL9(G3 6i¢c 1|eoel oerl ol oo %0gL | €614 | GBIL | LLIL | 891L | 091L | 25
g - . "OIBIOOH S9F0P0 = : a1V T 8 L 9 S ¥ g g5 I|gSIL|ghIL | SelL | 9glL | 8ITL | OTTL | TOLL €801 | Y8OL | 840 | 16
oTenbs 006T'T b=  exmayy erenbs T "SIV LTL0T = - poow 1 8 L 9 |9 P §|€ g T|L90L, 630, | OS0L | ZHOL | BEOL | $GOL | 9TOL | L0OL | 8669 | 0669 05
100,05180bS 6%9/°0T. 1} 01enbF93T9€8°0 =  pIBX oxenbg | 8 L 9 |S % Tlg g I|T969 769! 5969 | 569 | 9969 | 269 | 8269 |.0z69 | 169 | 7069 | 6B
e . 8 L 9 |S % b € I1}e689| %880 | G289 | 9989 | 1989 | 8589 | 6089 | 0689 | To89 | z189 | 8%
SaUdUT ) §0230U1 8 L 9 |6 S v g g 12089 5629|989 | OLLO | LOLO | 8GL9 | 6%L9 | 6.9 | 0BL9 | 1519 | Lb
orwnbg 00g°¢T = orpompe( o1vnBS T | -poq exvnby 0636 = 400 oxenbg T 8 L L 199 % 8 ¢ TJIL9 0.9 | £699 | $8ID | GL99 | G999 | 9999 | 9599 | 1699 | 8599 | 9%
‘youy “s9130U1 6 8 L |9 9 7|6 5 T|8I99 6099 6859|0699 | 0859 | 1.89 | 1999 | T6e9 | Zpeo-| &ego | oo
T Akt I N T T T
o VoI o 2 7
< Sl €8 L 95 582 1]ces beo | 2069 | 5605 | 1950 | £lE0 | eecn | foee €529 | 209 | 7%
. AN LETS90 . =("0X 000T) 91oWOII T 6 8 L 19 ¢ %16 0 T15e59 2169 | 1089 | 1619 | 0819 | OLTO | 0919 | 65719 | 8616 | 8419 | T
[} = SR g TR t® . o 3] OT6 8 |9 S ¥|¢ g T[LIIS | LOTO | 9603 | G809 | GL09 | $909 | €209 | Zh09 | T608 | T209 | O
P SPIBX 966°0T ('m Q) oxjewsoa(l I SOIOWONN £609°1 SUIN 1 m
*SPABA EVL9E60'L ) . . 89T'10%=" ;. Suonng 1 ’ 016 8 14 G ¥ |8 & T|O0I09/ 666G 8869 | LLES | 996C | 9665 | p¥6S | 6865 | gaes | T16¢ | 6
*1994 £4808%'C =" Cw) anol 8911°0% = utey) 1 016 8 | L 9 S!¢& g T 688G | 8889 | LISC | 998G | 0983 | €8S | 5€8S | 108G | 608G | 8610 | o6
WLl Eriozeee o 2 ponkd] Morg L9 3|%E Toe| aes| P Ll D ey dug ol seos et ) i
a = ("w 0T/T 1109 '$9199 T =" ©wmoyuyeyg L $
PUL g0k n%c_woo:\ﬁw%%%hacm% R s T o TLOLG |L 8 6| ¢ T|7600 ones | L2ed | 5198 | 2% | 0606 ase | osd | ave | G058 %
YIayT LEEE00 = T (rw 000Y/T) . ST 08POET0 =" : 3004 T IT0I6 {8 9 ¢|% € I 83?:3 €0¥ | 1669 | 8LES | 9985 | £9E9 | 0BEQ | 8385 | S18S | % |
(ww) empwi T SOOI 00%°G8 = youy 1 GI0I6 |8 9 §|5vg TJ§a0es ‘ 6865 | 9GS | £98G | 098G | LEZS | BGUS | LT6G | 861S | 9816 | oo
PINSVIPT DA gl TI 6 Tw 4 S i%ie T5BLIe | BGTS | GBIG | 28T | 6TIC | SOTS | 260S | 6408 | 2906 | 1908 | z6
b GLIIOL 8 4 9|7 ¢ I |8200 /5003 | TT0S | 466V | €865 | 896% | SG6b | Zpep | Gosh | H16% | 16
OIEIAT TVIIRIN £1 11 Pﬂ‘ 6 L 9% € T{o006p h ‘9885 | TL8% _ LSBp | €58P | 628F  BT8Y | 008% | 98P | TLLD | 08
sainses ue S}USI0M OIS pue [erloduwi] jo sjusjeAnby 6 8L '9¢6 %83 Tl 6 8 | & 9 I § 4 £ g T 0
L [ D (panuiu00)—SIWH LIYVD O
2a g deu-g 2 EIGLOL | 6 4 9 | b ¢ I |90 |owos | 0oty | e1sw | 9695 | coow | 6o | voss | 6eop | 52ov | 62
38 R ] PLGITL 6 8 9 'S ¢ & | 609 | p6Sh | 6195 | B9CP | 9596 | £8G% | 8ISY | 209% | L8%D | Bl3h | 2
oF, / Q 4 Ty PLOTTL |6 8 9 |G & G | 9Ghv | ObbY | S3bP | 60b% | 6625 | 8LEh | Z9SF | 9%eh | OSEh | $Iew | Lo
w ; 3 KR! R < SIELIL OI8 L |S & g |86oh | I86H | SOgb | 653V | 6oy | 9Ty | 00gF | €815 | 9915 | 0oTp | o2
8q s#f ? s Y SLYL QT 016 L |G € G §£8Th | OTIP | 660 | 58OV | S90F | 8506 | 180 | B0V | L668 | 6466 | 5B
= N
2 2 s 3 ok STPTBI| IT6 L |9 ¥ g | o96e | ovee | z6e | 606e | ese | 5uge | ouse | Sese | ozee | zose | oz
Z ) 3G 8
% € 3% 5 LLST ST | IT6 L |9 % o | $8.8 | 9928 | Lpi€ | 6BLE 4 TILS | B69E | L9E | G098 | 9696 | LToE | o2
< q & 158 LLSTPT | 21 0T 8 |9 % G || 96Gc | 6LSE | 099 | IPSE | 2B9% | Z0SE | €85C | $OBE | $BPO | 336 § 20
= s o|lss 832 ! STOT YT | 21 OL8 |9 b & | 30pc | 98BE | SOBC | GBEE | TS | $0S¢ | b8we | 8926 | €vee | 2240 | I
= MEE g #m,x S BLLTGL | €T TI8 |9 % g | T05¢ | 1816 | 09TE | 6ETE | BYTE | 9608 | SLOF | 5908 | Zeos | 0106 § 08
Q
e 8 2 < 34 ¢ = S |008TOT \EITI6 | L % G |686% | L96T | SP6 | €665 | 0067 | 8282 | 958z | eesz | otsz | Targ | et
I o= % S } g = S Te6TOT | $ICI6 | L § | 9913 | GpLg | 8ILE | S69G | 5A9G | 8595 | S39C | 1095 | LLSC | 86%c | 81
o R N 8 m‘g 1 {8608 LT | STQLOL L S & {6598 B0ST | 085G | S9%C | OSFG | SOPG | 08€s | Sooa | Ose | R06T | LT
3| = &L % =\l Ol Iz8l | 9TEI IT | 8 9 ¢ | 6LoT | €982 | Lgg | 1068 | SLIG | 851G | 4310 | 9602 | 8908 | T508 | of
2l & x ) & = Z (S35 06| LTPTTI |8 9 € | $I0Z | LBGT | 66T | TE6T | S06T | GL8T | L¥ST | BIST | 06LT | ToLL | oT
> 4
A o 3 g L8 % To | 8T ST gl |6 9 § jGeLl | OLT | €29 | $9T | $TOT | %891 | €9ST | €261 | 2651 | 19%T § 31
% @ © E 6¢ 9 €6 | 61 9T €1 | 0T 9 € | 0BT | 66ET | LOBT | SEET | SOBT | 1Ll | 6€3T | 90ZT | LT | 66rT | 6T,
a 3oy Ses X " 16 85 %6 | Tg LT T | OL L & | 90TT | 5LOT | 80T | »0OT | 6960 | $660 | 6680 | $980 | 8080 | z6Lo | o1
R o § s x 833 { : ass Y806 96 | €0 61 ST | 118 ¥ | S940 | 6140 | 5890, | Sb90 | L090 | 6990 | 1850 | 650 | £9%0 | BT50 | IT
S il $%a mfﬂmﬁwm‘.wwwwwm IR L N L8 B8 66| 96 15 LT | 6T B ¥ | 160 | $ECO | 76507 | €620 | BTE0 | OLIO | 8210 | 9800 | %00 | 0000 § OT
g 51 G st LY T s £ i
g 33 §
F. H E mwm 68Lioer caitf 6|8 & | 9 || wiels |10
a8 H . i

PRACTICAL ENGINEERING —THE- NEW WEEKLY

EVERY THURSDAY.

PRICE 4d.




~ April 6th, 1940

PRACTICAL WIRELESS

correspondents,

A Clacton Reader’s Den

IR,—I have been a reader of PrRACTICAL
WirgLgss for the past year, and
have found it very helpful in numerous
cases, and I wish it every success in the
future. I enclose a photograph of my
den, together with a log from February lst,
1940, to March 10th, 1940, hoping these will
interest other readers.
My RX is a home-constructed AC.
mains straight three with coils, and the
following stations were heard on 14 me/s :

WILJFG, WIDIC, WIAEP, WIFVO,
WIKIU, WIBLO ; W2FYO W2KZG,
W2IXY, W2GMQ, W2JT; W3GPM,
W3FRE, W3EOZ, W3FJU, W3EMM;
W4DSY, W4BMR W4AHH WSCFA
W8BUO. WSLUQ, WSQKS WBCUO

WSMHC ; T1JKV, IIRE: ES5C, ES5D;
ES4G, XUIB, LYIJ, K4FKC, HA6T,
HA7P, HA9Q, YV1AQ, EA7BA and
UK3AH.—A. Hazerron (Clacton-on-Sea).

The Kestrel S.W. Four

IR,—You may be interested to hear
about my experiences with the
Kestrel S.W 4.

I constructed it as near the original as
my very meagre supply of pocket-money
would allow. 1 obtained a piece of sheet
steel the required kize for the panel, whilst
the sides of the chassis are made of }in.
oak. The top is of plywood, the whole
being lined with sheet tin obtained from
motor oil tins. I also screened the H.F.
coll and tuning condenser with a screen
made from the samec material. The
tuning condensers are ‘ Premier,”” and
Eddystone cpils, 4-pin H.F., are used
together with Utility microdials, with
electric bandspreading. In the H.F.
stage I am using a Tungsram HP210Q valve
with a 50,000 chms potentiometer tor grid
bias to the grid. A Cossor SPT210 is used
as detector, Mullard PM2HL as first
L.F. and a Triotron P225 in the output
stage. The L.F. transformer is a R.L
Parafeed. T might add that it is the best
S.W. set I have constructed so far.

As to results, I can get practically
all the European stations, Athlone, TAP
(Ankara), VUD2 (Delhi), CXA2 (Monte-
video), VLQ (Sydney), XGOY (Chungking),
W&EO, WRUL, WCBX, WPIT and
WNBI.

I heard a station the other evening
between 10 p.m. and 10.30 p.m. on 49
metres which announced itself as KBRM,
Manila, Philippine Islands. I cannot
find Manila j in any tabulated list.of stations
on 49 metres.

Try as I will, I have never been able to
hear any station in Canada or S. Africa
on this or any other set. I am somewhat
puzzled about this, as the American stations
come in loud enough to burst the speaker
when conditions are favourable, but I
cannot obtain even a very weak headphone
signal from Canada.—J. Kipp  (Melton
Mowbray).

IR,—Herewith is a further log . of
stations received on the Kestrel
S.W.4 at various times from February 18th

0/2efz to Discussion

The Editor does not siecessarily agree with the opinions expressed by his
All lettors must be accompanied by the name and address

of the sender (not necessarily for publication).

to date. Aerial, 30ft. inverted-L facing
N.S. All stations heard on speaker:
20-metre Amateurs: WIMF, BLO, KIU,
IGL, JEL, FOV, AEP, BES, JFG,
JQM W2GIZ, I\Y })MJ IJD FOY ;
W3IGL DOK, SMY, CGF, EOZ, FJU;
W4CK, DSY, BMR; W7GBY, WSRHP,
OBP, GFF, HLK, BF, QSK, PYA, ACY,
JOE, DBC; WI9BEU, K4FKC, ES4G.
31-metre band: Athlone testing, VLQ.
- On 20 metres I heard PSE at R7. 'The

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

programme was destined for Germany.
Motala comes in very well on 19 metres.
Readers will note from the above that this
set has proved itself capable of picking up
Sydney, Australia. I have heard this
station three times so far at signal strengths
varying from R4 to R7.

In closing I should like to make a few
suggestions which I feel would have an
appeal to many readers.

1. Why not have some S.W. superhet
circuits ? I suggest simple circuits to start
with, using valve combinations.such as an
FC2A VP210, TDD2A, PM22A, then go on
to something more a,mbitious at later
dates.

2. 1, like many other readers, would like
to see the return of . Leaves from the
Short-wave log,”” or similar articles.—
E. AXprEWS (Brighton).

A Survey of 'S.W. Reception
Conditions !

IR,—I would like to second the sug-
gestion of your correspondent, Mr.
Horrocks, in a recent issue, that you should
publish a survey on reception conditions.
For instance, readers could send in their
logs of short-wave .broadcast stations
monthly ; the logs should contain the time
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at which the stations were logged, and the
gsignal strength of the station and its
frequency. They should also state the
type of receiver used. The best log or logs
received each month could be published.

I realise that space in your paper si
valuable nowadays, but would it not be
possible once a month to publish a reception
log on the lines mentioned ? Such a log
would surely stimulate interest in the
short-waves among the non-short-wavers
and promote friendly rivalry among
DX-ers.

I would like to get in touch with two
or three readers of PracricaL WIRELESS,
residing anywhere outside of Great Britain,.
with a view to corresponding regularly.
I will reply to every letter received.

I have been a short-wave fan for about
a year and have received QSLs from
VLR3, XGOY, Burgos, WPIT, WRUL,
WNBI, WGEA, WGEO, and I am waiting
for veries from CR7BE, K2RH, TAP,
WCBX.—J. PAREKIN, JUNR., I8, Rmvley
Grove, Cottingham Road, Hull Yorks

A DX Log from Wallington

IR,—Looking at the different logs
printed in your fine magazine from
time to time, I think that perhaps my DX
log may prove interesting to other readers.
Here it is : The numbers in brackets are
approximately how many stations I have
received :

CO (4), CX (2), PY (22), YV (4), LU (2);
HC (2), YP3, VP5, all W. States and
all VE districts. PK (3), KA (5), VK (7),
J, VU, U34.59, CR6, CR7, 0Q5,
Z81-3-4-5-6 (13), HP, K4 (4), K5 (2) and
K6 (1), and the following broadcast
stations :

COBX, COCM, COCQ, CORJ, TGWA,
TGWB, PRA8, CXA2, CXA4, MTCY.
FZR, KGEI XEXA LSI LRX, HJ4ABE,
HC]GO KZRM, KZRF XGOY JZI1,
JZJ and JNJ.

The receiver is a home-built 0-v-1, and
the aerial is an inverted-L type 36ft. long
and 12ft high,- running N.E.-SW.—S.
GABRNER (Wallington).

Lo Boblers

PROBLEM No. 394..

ARLOW decided to wuse an extension
speaker with his three-valve battery set
and. accordingly purchased a coil of hell-wire,
which he laid round his skirting board from one
room tosanother. He laid the wire double and
connected the speaker to cne end; joining the
other two ends to the speaker terminals on his
receiver. When he switched on he found that
volume was very peor and although the speaker :
was the same one as he used originally with the :
receiver, and was in order, he could not obtain :
satisfactory resuits with it in use as an extension :
model. Why was this? Three books will be
awarded for the first three correct solutions
opened. Kntries must 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. 394 in the top left-hand corner and
must be posted to reach this oftice not later than
the first post on Monday, April 8th, 1940.

Solution to Problem No. 393.

When Marshall connected the resistance from
anode to earth he short-circuited the supply, and he
should have connected a fixed condenser in series, not
only to avoid the short-circuit but also to complete
the tone-control cirenit.

Only one reader successfully sotved Problem No. 392,
and a book has accordingly been sent to :G. Barrow,
9, Meadow Lane, Long Eaton, Nr, Notts.
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BLUEPRINT SERVICE

PRAOTICAL WIRELESS No. of
Date of Issue. Blueprint
CRYSTAL SETS
Blueprints 6d. each.
1937 Crystal Recelver . — PW71
The “ Junior ” Crystal Set’ 27.8.38 PWo4 -

STRAIGHT SETS. Battery Operated.
One-vaive: Blueprints, 1s. each.

All-Wave Unipen (Pentode) — PW3l1A
Beginners’ One- vulver 19.2.38 PW85
The ** Pyramid One-valver (HF

Pen) oa 27.8.38 PWo3
Two-valve : Blueprmt, Is.
The Signet Two (D & LF) | .. 24,038 PW76
Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D, 2 LF

(Trans)) . —_ PW10
Sixty thllmﬂ Three (D 2 L¥

(RC & Trans)) .. Lo — PW34A
Leader Three (8G, D, Pow) 22.5.37 PW35
Summit Three (HF Pen, D, Pcn) — PwW37
All Pentode Three (HF Pen D

(Pen), Pen oo B .. 29.5.37 PW39
Hall-Mark Three (8G, D, Pow) .. — PWi1
Hall-Mark Cadet (D, LF, Pen(RC)) 16.3.35 PW48
F.J. Camm’s Sllver Souvenir (HF

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

Three) .. b6 .5 .. 13.4.35 PW49
Cameo Midget Three (D, 2 LF-

Trans)) . —_ PW51
1936 Sonotone Three-Four (HF
Pen, HF Pen, Westector, Pen) — PW53

Battery All-Wave Three (D, 2 LF

(RC)) .. = .. e — PW55
The Monitor (HF Pen, D, Pen) .. — PWé6l
The Tutor Three (H¥ Pen, D, Pen) . 21.3,36 PW62
The Centaur Three (SG, D P 14.8.37 PW64
¥, J. Camm’s Record Al Wave

Three SHF Pen, D, Pen) .. 381.10.86 PW6O
The ** Colt” All-Wave Three (D, .

2 L¥ (RC & Trans)) 18.2.39 PW72
The * Rapide” htrnight 3 (D .

2 LF (RC & Trans)) 4,12.37 PW82
F. J. Camm’s Oracle All-wave

Three (HF, Det., Pen) . 28.8.37 PW78

1038 * Triband * All-Wave Three
(HF Pen, D, Pen)

J. Camm's Spnte" Three
(HF Pen, D, Tet)

The ** Hurricane * All Wave Three

22.1.38 PWs4s
26.3.38 PW87

(3G, D, Pen), P 3 30.4.38 PW89
J. Camm’s * Push Button ™
‘Three (HF Pen, D (Pen), Tet) . 3.9.38 PWo2
Four-valve : Blueprints, 1s. each.
Sonotone Four (3G, D, LF, P) . 1.5.37 PW4
Fury Four (2 8G, D, en) 8.5.37 PWil1
Beta Universal Tour (SG D, LF
Cl. B) — PW17
Nueleon Class B Four (SG D
(8G), LF, C1. B) — PW34B
Fury Kour Su per (SG, SG D Pen) — PW34C
Battery Hall- Mnrk 4 (HF Pen, .
D, Push-Pull) — PWi6
F. J. Camm’s * Limit ” All Wave
Four (HF Pen, D, LF, 26.9.36 PW67
“ Acme ” All- Wa\e s (HF en, D
(Pen), L¥, Cl. B) 12.2.38 PW83
The * Admml' Four (HF Pen
HF Pen, D, Pen (RC)) . 3.9.38 PW90
Mains Operated
Two-valve : Blueprints, 1s. each.
A C. Twin (D (Pen), Pen) ao. — . PWis
C.-D.C. Two (SG, Pow) — PW31
Selectone AC. Rudlogram T\\o
(D, P c - PW19
Three- valve Blueprlnls, Is each.
Double- Dlode-Triode Three (HF
Pen, DDT, Pen) oo - PW23
D.C. Ace (SG D, Pen) o —_ PW25
A.C. Three (8G, D Pen) oo — PW29
A.C. Leader (HF Pen D, Pow) .. 7139 PW35C
D.C. Premler (HF Pen, D Pen) —_ PW35B
Unique (HF Pen, D (Pen), Pen). . —_ PW30A
Armaada Mains Three (HF Pen, D
Pen), — PW3s
F.J. Camm’s A.C. Al-Wave Silver =
Souvenir Three (HF Pen, D, Pen) — PW50
“ All-Wave” A.C. Three (D, 2 .
LF (RC)). . -_ PW54
A.C. 1936 Sonotone (HF Pen HF -
Pen, Westector, Pen) .. —_ PW56
Mains Record All-Wave 3 (HF . N
Pen, D, Pen) — PW70
Four-valve : Blueprints, Is each .
A.C.Fury Four(SG SGSG gan)D - PW20
Four Super
45 F)urv l : oo —_ PW34D
A. C Hall-Mark (HF Pen, D, .
ivereal HAlL-Mark HF Pen, D, el
V' a oy en,
b Mot ( .. — PW47

‘Push-Pull}

SUPERHETS.

Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three-Valve) 0%
F. J. Camm’s 2-valve Superhet ,
Mazins Sets : Blueprints, 1s. each.
A.C. £5 Superhet (Three-valve) .
D.C. £5 Superhet (Three-valve) .
Universal £5 Superhet (Three-
valve) . oo
F.J. Camm’s A.C. Superhe& 4
F. J Camm’s Universal £4 Super-

31.7.37

het 4 f—
“ Qualitone " Universal Four 16.1.37

Four-valve : Double-sided Blueprint, 1s. 6d.
Push Button 4, Battery Model , 29.10.38
Push Button 4 A.C. Mains Model

SHORT-WAVE SETS.

One-valve : Blueprint, 1s.
Simple 8,W. One-valver .,

Two-valve : Blueprints, 1s. each.

Midget Short-wave Two (D, Pen)

The “Fleet” Short-wave Two
(D (HF Pen), Pen) o

Three-valve : Blueprints, 1s. each.

Experimenter’s Short-wave Three
(3G, D, Pow)

The Prefect 3 (D, ‘2 LF (RC and
Trans)) ..

The Band- Sprend S.W. Three
(HF Pen, D (Pen), Pen)

PORTABLES.

Three-valve : Blueprints, 1s. each.
F. J. Camm’s ELF Three-valve
Portable (HF Pen, D, Pen) .
Parvo Flyweight deget Portable
(8G, D, Pen) .. 0o

Four-valve Blueprint, Is
*“Imp "’ Portable 4 (D LF LF
(Pen)) .

. 23.12,39

27.8.38

1.10.38

3.6.30

MISCELLANEOUS

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

PW10
PW52

PW43
Pw42

PW4i1
P59

PW60
PW353

PWo5

Battery Operated.

PW8s

PW38A
PWol

PW30A
PW63
PW68

PW65
PWi7

PW36

PW48A

AMATEUYR WIRELESS AND WIRELES3 MAGAZINE

CRYSTAL SETS.
Blueprints, 6d. each.
Four-station Crystal Set . . 23,738
193+ Crystal Set . o 00
150-mile Crystal Set o o

STRAIGHT SETS. Battery Operated.
“One-valve :

Blueprint, 1s.

B.B.C. Special One-valver

Two-valve : Blueprints, 15, each.

Melody Ranger Two (D, Trans) ..

Full-volume Two (SG det, Pcn)

Lucerne Minor (D, Pen) .

A Modern Two-valver .. o

Three-valve : Blueprints, 1s. each.

£5 5s. 8.G.3 (8G, D, Trans) ag

Luecerne Rnnger(SG D, Trans) .

£5 bs. Three: De Luxe Version
(8G, D, Trans) .

Lucerne Stralght Three (D RO
Trans)

Tmnspormble Three (SG D ) —

Simple-Tune Three (3G, D Pen) June *33

Economy-Pentode Three (SG * eail

“W‘\I)" 1034 Standard Three
(8G, D, Pen) an
£3 3s. Three (8G, D Trans) bo
1935 £6 6s. Batter) Three (8G,
D, Pen) .
PTP Three (Pen, D Pen) 5
Certainty Three (SG D, Pen) .
Minitube Three (3G, D, Trans)
All-Wave Wlnning Three (SG D
Pen) by
Four-valve : Blueprmts Is 6d. each
85s. Four (8G, D, R(,, Trans)
2HF Four (2 SG, D, Pen)
Self-contained Four (S(: D, LF .
Class B) Aug. '33
Lucerne Straight "Four (SG D
LF, Trans) —
£5 5s. Battery Four (HF, D LF) Feb.’35
The H.K. Four (3G, 8G, D, Pen
The Auto Straight Fon.r (HF Pen
HF, Pen, DDT, Pen) ..

Five-valve : Blueprints, 1s, 6d. each
Snger -quality Five (2 HF, D, RC,

Class B Quadradyne @ SG D LF
Class B) .

New Clags B Fne (2 SG D LF
Class B) ..

!

19.5.34

Mar. 84
. 0ct.’35

. Apr. 36

AW427
AW44d4
AW450

AW387

AW388
AW302
AW426
WM409

AW412
AW422
AW435
AW437
WM271
WM327
WM337

WM351
WM354

WM371
WM389
WM393
WM396
WM400
AW3S70
AW421
WM331
WMB350
WM381
WM384

WAM404

WM320
WM34
W30

April 6th, 1940

These Blueprints are drawn full size.

Copies of appropriate issues containing descrip-
tions of these sets can in some cases be supplied at
the rollowing prlces which are additional to the cost of
the Blueprint dash before the Blueprlnt Number
indicates that the issue is out of prin

Issues of Practical ercless 4d Post Paid

Amateur Wireless - 4d. [T

Wireless Magazine 1/

The index letters which precede the Biueprint
Number indicates the periodical in which the des-
cription appears : Thus P.W. refers to PRACTICAL
WIRELESS, A W to Amateur Wireless, W.M. to
Wireless Magaz

Send (pre(erably) a J)osta.l order to cover the cost
of the blueprint, and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2.

Mains Operated.

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

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

D, Pen —_ WM374
£15 15s. 1936 A.C. Radlognm

(HF, D, Pen) .. an, '36  WM401
Four-valve : Blueprints, 13. 6d. each.
Al Metal Four (2 SG, D, Pen) ..July’'33 WM329
Harris’ Jubilece Radlogram (HF

Pen, D, LF, P, . May '85  WM386

SUPERHETS.

Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Senior 0b — WM375
*Varsity Four , Oct. '35 WM395
The Request All- Waver , oJune’36  WM407
1935 Super-Five Battery(Superhet) — WM379
Mains Sets : Blueprints, 1s. 6d. each.

Heptode Super Three A.C. . May 3¢  WM359
“W.M.” Radiogram Super A.C, — WM366
PORTABLES.

Four-valve : Blueprints, 1s. 6d. each.
Holiday Portable (3G, D, LF,

Class B) . -— AVW393
Family Portable (HF D RC

Trans) - AW447
“Two H.F. Portablo 2 SG D

QP21 —_ WM363
Tyers Portable (SG, D,2 Trnns). L - WM367

SHORT-WAVE SETS. Battery Operated.

One-valve : Blueprints, 1s. each.
S.W. One-valver for America .. 15,10.38 AW429
Rome Short-Waver = AW452
Two-valve : Blueprints, 1s. each
Ultra-Short Battery Two (SG, det,

Pen) eb, '36  WM4102
Home- mnde Conl Tno (D Pen) -— AW440
Three-valve : Blueprints, 1s. each
World-ranger Short-wave 3 (D,

RC, Trans) AW355
E\perlmenters 5-metre Set (D

Trans, Super-regen) .6.34 AW438
The Carrier Short-waver (SG D I’) July ’35 WM390
Four-valve : Blueprints, 1s. 6d. each.

A.W. “Short-wave World-beater

(HF Pen, D, RC, Trans) o - AW4136
Empire Short-waver (8G, D, RC

Trans) WM313
Standard Four-valve Short -waver

(8G, D, LF, P) .. 22730 WMS383
Superhet : Blueprint, 1s. Gd.

Simpliﬁed Short-wave Super . Nov, '35 WM397
Mains Operated.

Two-valve : Blueprints, 1s. each.

Two-valve Maing S8hort-waver (D,

Pen) A.C. oo ca .. 13.1.40 AW453
“ W.M." Long-wave Converter .. — WM380
Three-valve : Blueprint, 1s.

Emigrator (SG, D, Pen) A.C. -— WM352
Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short-
waver (3G, D, RC, Trans) —_ WM391
MISCELLANEOUS.
8.W. One-valve Converter (Price

6d.) e N - 00 - AW329

Enthusiast’s Power Amplifier (1/6) -_— WM387

Listener’s 5-watt A.C. Amplifier
(1/8) op od 0o 00 — WM392

Radio Unit (2v.) for WM392 (1/-) Nov, 85  WM398
Harris Eleetrogram battery am-

plifier (1/-) —_ WM399
De Luxe Coneert A.C. Electro-

gram (1/-) ar.’36  WM403
New style Short-wave Adapter

(1/-) —_ WMa3ss
Trickle Ch’\rger (6d) - AW462
Short-wave Adapter (1/-) — AW456
Superhet Converter (1 (): —_ AW457
B.L.D.L.C. Short-wave Converter

(1/-) . May ’36 WM105
Wilson Tone. ’\Iast,er /- ) .Iune 36 WM408
The W.M., A.C. Short-wave Con-

verter (1/-) .. " e - WHM408
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Degenerative Feedback

¢ Could you please tell me what degenera-
tive feedback is and how I could connect
the arrangement to my set? I am told it
gives better quality.””—C. B, (Torguay).

E term is merely another expression

for ‘ negative feedback.” This
consists of an arrangement whereby a
proportion of the output voltage is fed
back to the grid circuit, and is mainly used
with pentodes and tetrodes. It is, in effect,
a resistance-capacity feedback {scheme,
and it was dealt with in our recent series of
articles on the valve as an amplifier.
We cannot tell you how.to add it to your
set without a diagram, and if you are using
pood triodes it should be unnecessary to
use it.

Smoothing

‘“1 have a small A.C. set, but the smooth~
ing does not appear adequate. I have
another choke but am not sure whether I
should include this in series with the
existing choke or put it in the H.T. negative
line. I believe I once read in your paper
that it was not advisable to do the latter, but
I should like you to confirm this.””—W. N. U.
(Amersham).

RORETICALLY, it would be desir-

able to add the choke in series with
the existing circuit, including another
condenser, of course, on the receiver side
to complete the smoothing circuit. If you
putit in the H.T. — line the only point to
watch is that the choke is so placed that
there is no coupling between it and the
other choke, as this would aggravate the
hum trouble. This was the point which
was raised in these pages some time ago.

Condenser Reactance

“I am interested in working out the
various smoothing effects of condensers in
mains and other apparatus carrying A.C.
—such as would be encountered in an A.C.
quality recelver. I should like you to give
me agairr the formula for the reactance of
the condenser, as I have mislaid a data sheet
containing this which you gave away some
time ago.”’—L. 1. (Swanage).

'HE reactance of a condenser on A.C.
increases as the frequency decreases,
and the formula for reactance is:
1

Frequency= —— ohms.
27

where f is the frequency of the supply,
C is the capacity in farads, and = is,
of eourse, the standard 3.14.

Link Coupling

“ Y enclose a cutting of a circuit which I
have just found and which looks as though
it might offer possibilities for short-wave
‘reception. There is one arrangement about .
which I am not clear and I should be giad
if you would explain just what is intended in
the area enclosed in the blue pencil. This
does not appear to have been used in any
cireuits in your pages since the time I

@%f g

“toryour

and a push-puTI

equipment now.
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consisting

what 18 known as

RULES

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

(1) Supply circuit diagrams of complete
multi-valve receivers.

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

(3) Suggest alterations or modifications to
commercial rceceivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

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

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

Send your queries to the Editor, PRACTICAL WIRELESS,

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

Strand, London, W.C.2. The Coupon must be enclosed
with every query.

- et

D.C. Charging

““1 have been told that I can charge my
accumulators straight from the mains if
they are D.C. with the aid of a lamp? Could
you send me details of the connections from
a heat plug and size of lamp ? The voltage of
the mains Is 230. Also, does the lamp use
any current ? ’—T. S. (E.12).

letter

have been taking your paper.”’—R. W. T.
(Taunton).

B circuit is of a two-stage transmitter,
of erystal oscillator (tritet)
P.A. stage. You could not
use this circuit for reception, and it is,
of course, illegal to make up transmitting
The part you have ringed
round is. the output circuit of the oscillator
and the input of the P.A. stage, and we
presume that your difficulty lies in the
peculiar wavy lines with the two loops.
This indicates 1
coupling, and illustrates a single loop eoil,
coupled to each of the two tuned circuits
mentioned, and the loops then joined by
a link of ordinary twisted flex.

link

4

HERE is just one point to watch and

that is that the heat plug is not rated
at double the lighting ciréunit, namely 460
volts. Otherwise, it is quite in order to use
the mains for charging, with a lamp in
series. Youshould make up a small charging
board so that no live wires or’ contacts
are available on the high voltage side, and
the size of the lamp is dependent upon the
charging rate-you require. Using ordinary
electric lamps the following rates would be
obtained—approximately :

Wattage of lamp

40 at 200 v. 2 amps
60 ” b »”
75 . 35
100 . A

Charging current rate

You should include fuses in the interests
of safety. The lamp as well as the complete
accumulator eircuit consumes current at
the rate given above.

H.T. Potentiometer

‘“Y am thinking of making up a _simple
converter from the circuit and details given
in your article on the Frequency-Changer
in the issue dated February 24th last. There
appears, however, to be a misprint in the
circuit Fig. 1, on page 479. As I see it there
is a short-cireuit across the H.T. through
the potentiometer which is used for the
screen of the valve. Perhaps you could give
me the correet arrangement for this.””—
T. G. (Bury St. Edmunds).

RE is no mistake in the circuit in
question, as the potentiometer must
have a current flowing through it in order
to carry out its function of applying a vary-
ing H'T. voltage to the screen. This is
quite a standard arrangement and you are
apparently confused with a series resistance
method of control. This is not advised
for H.F. screen control purposes. The only
point to watch is that an on/off switeh is
included somewhere in the H.T. supply so
that the H.T. will not drain away through
the potentiometer when the set is switched
off. -Usually, this is carried out by includ-
ing a three-point switeh for the purpose,
one pair of points being used for L.T. and
the other point being joined between the
lower end of the potentiometer and the
H.T.—line.

Reaction Control

““1 find that when I have my reaction
control at zero, there is.still some form of
distortion, which I can clear by disconnect-
ing the condenser leads from the anode..
When I disconnect the condenser from the
coil it does not make any difference. I
should be glad if you could explain this and
tell me how to overcome the distortion.’’
—D. C. E. (Barnes, S.W.13).

HE trouble may be due to the fact
that you are using a by-pass condenser
across the anode circuit, and that this is
large and, in parallel with the residual capa-
city of your reaction condenser, acts as a tone
control. We suggest that you try the effect
of bending up a corner of one of the end
vanes of the moving portion of the condenser
so that when in the zero setting the con-
denser is short-circuited. To avoid short-
circuiting the H.T. supply a small capacity
fixed condenser may be included in ceries
with the condenser and the anode. Perhaps
the tone-conteol circuit shown on page 325 of
our issue dated December 30th last may
interest you. i

Choice of Circuit

‘“I wish to build myself a receiver for
general purpose working, that is, on all
wavelengths. I am not.anxious to obtain
the highest quality, but I want a set I can
play about with, without undue restriction
as to scope. I wonder if you can recom-
mend anything from your list of Blue-
prints.”’—N. R. W, (Sheffield).

HE best type of set in a case such as
that outlined would be one employ-
ing plug-in coils. This would enable you to
tune to any desired wavelength and with a
suitable type of circuit the quality should
be quite satisfactory. We would suggest
a three-valve circuit, detector and two
L.F. stages, band-spread tuning for simpli-
city on the short waves and good quality
components throughout.

The coupon on page iii of cover
must be attached to every query.

<-u.u-u‘!
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& SOCIETIES

C:lub Reports should not exceed 200 words in length
ahd should be received First Post each Monday
ﬂ&mina Jor pubdblication in the following week’s issue,
BRISTOL EXPERIMENTAL RADIO CLUB
Headquarters : 21, King’s Corridor, Old Market Street,

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

Eastville, Bristol, 5.

HE meeting of this club, held on Tuesday, March
12th, was chiefly devoted to the official business
of the club. Mr. C. R. Davis, the secretary, having
volunteered for the radio operator section of the
R.AF., Mr. P. R. Dinham was elected to be his deputy
until the end of the present financial year. D. James
was elected to deputise for the chairman, Mr, A. A,
Uppington, whenever his National Service duties
prevent him from attending meetings.

It was decided that now evenings are lighter again,
meetings should commence at 8 p.m. Mr. L. Toghill
twas réquested to be respounsible for the half-hour
period of morse tuition at each meeting. Members’
ideas for future agendas were discussed, and it was
decided to adopt at least one of them.

THE CROYDON RADIO SOCIETY
Hon. Pub. Sec. : K. L. Cumbers, 14, Campden Road,
. South Croydon.
R. NIXON, of the General Electric Co., Ltd.,
lectured to the Croydon Radio Society in
St. Peter’s Hut, Ledbury Road, S. Croydon, on
Thursday, March 7th. His topic was ** Valve Develop-
ment,” and he recalled thc carbon lamp being the
valve’s forerunner, having its filament as one electrode.

It was not iong, however, before objections to earry-
ing accumulators to be charged were voiced, and so
mains valves, flrstly as a four-volt range, appeared.
Then the triode led to the pentode, tetrode and
screened grid, which meant that more tuned stages
was better tuning. Finally Mr. Nixon’s film of
G.E.C. valve manufacture proved most Interesting,
containing as it did fulli explanations of every stage
from glass blowing, exhausting and gettering, and
elaborate testing before dispatch. The next monthly
meeting is on Thursday, April 4th, with the annual
general meeting at 7.30 p.m. The balance sheet will
.be presented and officers for 194041 will be elected.
At 8 p.m. the popular ex-chairman, Mr. G. A. Hoskins,
will give a musical programme on records with his
new high quality apparatus. He has a selection of
200 records from which to choose, and PRACTICAL
WIRELESS readers are invited to a most interesting
evening's entertainment.

EXTERNAL AIDS

(Continued from page 64.)
and thus an additional socket or terminal
will have to be mounted on the cabinet. The
aerial is transferred to this new socket when
the trap is required, and a lead then joined
from the trap to the original aerial socket
or terminal. By connecting a short, flexible
lead to the trap and bringing this outside
the cabinet the change, when desired, may
be effected in a few seconds. The wave-trap
consists merely of a condenser as already
mentioned, having a maximum capacity
not exceeding .0005 mfd.—preferably .0002
mfd. and a coil which will cover the medium-
wave band. The trap is not generally
needed on the long waves and therefore
construction is simplified. If you make use
of an old dual-wave broadcast coil the
long-wave section may be short-circuited
with a length of bare wire to avoid the
complication of a switch, whilst if you wish
to make up a coil you can use a former
about 24in. in diameter and wind on 45 or
50 turns of wire of about 22 to 26 d.c.c.
A home-made coil lends itself more
readily to experimental work, and by
making tappings from the lower end at
every 5 turns you can connect the trap in
a number of different combinations, each
of which will offer varying degrees of
selectivity. The circunits are showm in
Fig. 3.

No doubt other additional schemes will
suggest themselves to keen construectors,
such as an extra L.F. stage—preferably
resistance-capacity coupled, or a small
aperiodic H.F. stage, but as these will take
up a fair amount of room, it may not be
possible to add them conveniently to a
peceiver which is of the small table or self-
contained type, and, accordingly, they are
fiot described here.

RADIO CLUBS|Classified Advertisements

PRACTICAL WIRELESS

CABINETS

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

H. L. SMITH AND cO., LTD., 289, Edgware Road,
W.2. Tel.: Pad. 5891.

LITERATURE

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

LOUDSPEAKER REPAIRS

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

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

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

MISCELLANEOUS

BE TALLER!! Inches put you Miles Ahead!!
Detalls 6d. stamp:—Malcolm Ross, Height Specialist,
BM/HYTE, London, W.C.1.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McElroy, World's Champion Telegraphist. 8ole dis-
tributors: Webb’s Radio, 14, Soho Street, London,
W.1. ’Phone: Gerrard 2089.

MORSE TRAINING

WIRELESS Code Courses. “ Book of Facts” Free.—
ggndler System Co. (L.0.), 121, Kingsway, London,
.C.2.

NEW LOUDSPEAKERS

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

PUBLIC APPOINTMENTS
AIR MINISTRY.

AERONAUTICAL INSPECTION DIRECTORATE.
Yacaneies exist for unestablished appointments as

Examiners in the General Engineering, W/T and-

Instrnment Branches.

QUALIFICATIONS.

All candidates must have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments.

(a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.

{b) _-\lpplicants for the Instrument Branch must have
knowledge of physics and traiaing in light engineering
orinstrument making. Candidates with knowledge of
optical instrumants are also required.

(c) Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
technical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED candldates will undergo a period of
training in inspection as applied to the above snbjects,
not exceeding three caleudar months, and will be
pald £3 10s. 0d. weekly during training. Sabsistence
allowance of £1 5s. 0d. weekly during training is
payable to married men normally residing outside
the training area. On successful completion of training,
candidates will be appointed as Examiuers at a salary
of £246, if 25 years of age or over, with a corresponding
reduction of £12 per annum for each year nnder 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in any part
of the United Kingdom.

NORMAL age limits 23 to 60.

CANDIDATES should indicate on their applications
for which vacancy they wish to be considered—a,
borec.

APPLICATIONS must be made on Form 786, copies of
which can be obtained on application, by posteard
only, to: The Inspector-in-Charge, A.ID. Training
School (I.C.S./REC. 53), Brandon Steep, Bristol, 1.
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RECEIVERS AND GCOMPONENTS

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

GOMPLETE KIT of parts to build Lissen Hi Q Battery
Short-wave receiver. 5-91 metres switched. Brand
new goods boxed, with clrouit and instructions.
Listed, £4/15/-. Our price, £1/19/11 less valves.
ALL-WAVE super-het. chassis, 5 valve A.C. Latest
Mullard vaives: T.H.4.B, V.P.4.B, T.D.D.4, Pen
A4, L.W. 4/350v. Ranges: Short-wave, 16-48
metres. Med.-wave, 200-560 metres. Long-wave,
800-2,200 metres. Slze of Chassis: 143 long, 74"
deep. Height overall, 8}". Controls tuning at side,
volume onjoff at side, wave change. Provision for
pick-up. mplete with valves and knobs, £4/17/6.
Special speaker, 1,500 ohms fleld, 10/6 each.

L.F. transformer. Lissen Hi Q. Ratio 3-1. High
grade, boxed. List 6/-. Our price, 2/3 each.

H.F, choke. Lissen Hi Q. Compact disc type with
feet. Boxed. List, 2/6. Our price, 6d. each.
ULTRA-SHORT and short-wave choke. Lissen Hi Q.
Inductance 100 microhenries. Boxed. List, 2/-.
Our price, 1/- each.

ULTRA-SHORT and short-wave double-wound low-
resistance choke. Lissen Hi Q. Resistance less than
.05 ohms. Boxed. List, 2/6. Our price, 1/3 each.
LOW-LOSS Ceramic valve-holders, Lissen Hi Q.
Bas}?-board and chassis. 6- and 7-pin., 10d. and 1/-
each.

DECIMAL dial and slow-motion drive. Lissen Hi Q.
Finest short-wave dial made. Hour and minute hand
type. Divided Into 1,000 divisions. List, 12/6.
Our price, 5/11 each.

MANSBRIDGE type condensers. Lissen Hi Q.
250 D.C. working. Moulded case with feet. .1 mfd.
and 1 mfd., 6d. each.

ROTARY coll unit. Lissen Hi Q. Four-band from
4.8-91 metres, can be selected by a turn of the knob.
With circuit. Boxed. List, 15/6. Our price, 6/11.
LOW-LOS8S short-wave variable condensers. Ceramic
insulation. Brass vanes. Lissen Hi Q. Minimum
capacity 5 micro-micro farads. Two types. Boxed,
with knobs. 160 m.mfd. List, 7/6. Our price,
3/6 each. 20 m.mfd. List, 5/6. Our price, 2/11each.
MICA condensers, Lissen, New. Boxed. All useful
sizes, OUR selection. 1/3 per dozen.

SPEAKER cabinets, finished black rexine. Circular
face. Metal grille. BSlze 84" x 93" x 44", 4/6 each.
SCREENED 3-way flexible, 4 yards for 1/6.

MEDIUM- and long-wave coil units, with valve-holders
and sundry resistances, 9d. each. (No circuit.)
MIXED tubulars, wire-ends. OUR selection, 2/6
per dozen.

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

SPAGHETTI resistances. Lissen. Many useful sizes.
OUR selection, 1/3 doz. :
4-PIN valve adapters. Lissen. 6d. each.

PUSH-PULL switches. Lissen. 2-point, 4d. each,

3-point, 6d. each.

RICE-KELLOGG SENIOR 12" moving-coil speakers,
20 watts. Field 1,000 ohms. 11 ohms speech coil.
Without speech transformer, 32/6 each. With trans-
former tapped 3,000 ohms and 7,000 ohms, 35/- each.
GRAMPIAN 10" 10-watt, 2,500 ohmsenergisedspeakers,
Heavy cast frame, 15/- eacli. With heavy-duty
pentode speech transformer, 17/6 each.
HEAVY-DUTY speech transformers. Pentode match-
ing, 2/11 each,

2-GANG straight condensers.
Ditto, 3-gang, 2/- each.
ROLA P.M. speakers. Latest type 7.” cone with
pentode transformer. Boxed. 14/6 each.
CLOCK-FACED dials. 5" x 3}”. With printed 3-wave
scale. Ox-copper escutcheons and glass, 3/6 each,
Ditto, less escutcheon, 2/6 each.
HORIZONTAL dials, with plain scale. 73" x 3}* and
pointer, 1/- each.

FILAMENT transformers, input 200-250v.,
4v. 4 amps., 4v. 6 amps., 4/11 each,
MAINS transformers, Plessey. 360-0-350v., 90 m.a.,
4v., 2.5 amps., 4v., 6 amps., 8/6 each,

MAINS transformers. -G.E.C. American windings,
350-0-350v., 65 m.a., 5v. 2 amps., 6.3v. 2.6 amps.
Suitable for replacements in G.E.C. medels, 5/6 each.
MAINS transformers. Wearite. Type R.C1,
250-0-250v., 80 m.a., 4v. 2.5 amps., 4v. 4 amps., 9/11
each. Type R.C.2, 350-0-350v., 120 m.a., 4v. 2.5 amps.,
4v. 4 amps., 12/6 each. Type R.C.3, 350-0-350v. 150
m.a., 4v. 2.5 amps, 4v. 2 amps., 4v. 5 amps., 1§/- each.
Type R.C.4, 500-0-500v. 150 m.a., 4v. 2 amps., 4v.

Plessey. 1/6 each.

output

2 amps., 4v.2.5 amps., 4v. 5.6 amps., 21/« each.
All the above centre-tapped windings. Type R.C.5,
100-watt auto transformer, 100-110v., 200-250v.,

reversible, 12/6 each. Type R.C.B., 350-0-350v. 80
m.a., 5v. 2 amps., 6.3v. 5 amps., 6/11 each, All trans-
formers 200-250v. tapped primaries.
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.
1 WATT resistances, Polar N.8.F. 4d. each, 3/9 dozen.
All sizes up to 2 meg.
WEARITE 110 k/¢ IF. transformers, 1/- each,
VOLUME controls. American C.T.8., finest made,
divided spindles. Length, 23”. With switch, 2,000
5,000, 10,000, 25,000, 100,008, 250,000, 500,000, aj
1 meg., 2/6 each. Wire wound, 5 watt (less §witch),
2,0(1)0, 5,000, 10,000, 20,000, and 25,000 ohms, 2/«
each.

{Continved on page iii, col. 1.)
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RECELVERS AND COMPONENTS.

(Cantinued from page 80, col. 3).
24 B"”" can type, electrolytics, 450v. working, 1/%
eac
B.[. wire-erd type bias clectrol)tlce
1/6 each; 50 mfd., 50v, 2/- each.
I'UBULAR \\|re-eud non-inductive paper condensers.
Altsizesup to 0.1, 54. each, 4/8 dozen.
ENERGISED speakers, Plessey 6" cone, 1,500 ohms
fierd. §/11 each.
BATTERY output pentode valves. Well-known make.
311 each.
BATTERY double diode triode.
3/6 each.
ROTARY converters, 6v. and 12v,, D.C. inpnt, output
240v. 40 m.a. Ctmlplete with nmoothlug and suppres-
sion. State voltage when ordering. ‘Uo clear 15/- eaeh.
RAYTREON trst-grade valves. lLargest stockists,
all types in stock, including gl.nss series, glass octal
series, metal series, bantom series, single-ended series,
and resistance tubcs all at most competitive pfices:
cend for valve lists. All orders must include sufficient
postage to cover. Hours of business: 9 a.ni.-6 pon,
weekdays. Saturday, 9 a.m.-1 p.an. Please write
your address in block letters.
RADIO CLEARANCE, LTD., 63, High Holborn, London,

W.C.1. TELEPHONE HOLborn 4631.

GOUTHERN Radlo's Bargalns.

ALL Guaranteed. Postage Extra.

§/= Parce! of useful Components, comfnslng Con-
densers, Resistances, Volume Coutrols, Wire, Circuits,
ete. Value 25/-. 5/- per parcel.

15/- Servlee Man's Component Kit. Llectrolytic
Condensers, Volume Controls, Besistances, Tubular,
Mica, Paper Condensers, Valve Holders, ete. 120
articles cantalned in strong carrying case, " x 7° x 77
19/- the Kit.

21/- Small Trader’s Parcel of Components. 1560
Articles comprising all types Condensers, Valve

~ Holders, Resistances, Chokes, Colls, Wire, etc. Value
85f-. 21/- the parcel.

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

QRMOND Loud-spe.lker Units, 2/6; Crystal Sefs,

5/0; Westectors I‘ype we, 2/6‘ Crystal Detectors,
2{-; Crystals, Gd. ; Marconi V24 Va 1ves, 9d.

2{- Tool or Instrument Carrvmg Cases, ex Govern-
ment Stock ; Wood, 9" x 7 x 77
SOUTHERN Radlo, 46, Lisle Street, London, W.C.
terrard 6053,

VAUXHALL.—AIll goods previously  advertised are
:till available; send uow for latest price list, free.—
Vauxhall Utillties, 183a, Strand, W.C.2.

COULPHONE Radio, Grimshaw Lane, Ormskirk. 1940
Collaro A.C. Gramophone Motors 12* turntable 27/6.
Radiogram units 45/-. American Valvea al} types 4/6.
Octal 5/6. Record °.W. Rectifiers 5/6. Stamp for list.

UP-TO-DATE RADIO!

WRITE FOR PRICE LIST
AND FULL PARTICULARS OF

ARMSTRONG

QUALITY CHASSIS
ON EASY TERMS

MODEL SS10-“SUPERHIET-
sTR'\I(:lI’l‘" 10-valve High FideMty
Radiogram chassis. All-wave, incor-
° polrztirég 2 i}:uceper(l‘den cirg
* cults, Superheterodyne an

WE SUPPLY Straight, bhaving R.F. pre-
ah 1most fuvourable terwme ampléer R.C. coupled push-
Al well - knawn  Sets. puli Triode output capable
3peakers, Valves, ete..
domestic Eieemc Banip-

of handlmﬂ
men eurr, neid,
EASH OR 0 O D,

50 mfd., 12v,

Well-known make.

watts.
CASH PRICE £13.40 or
45 WITH ORDER and
ORDERS
SENT BY RETURN.

10 momh.ly pay-
LONDON RADIO SUPPLY COMPANY

ments of 23,
(Evacualion Addre
‘* WINDEN,"” ARDINGLV RD., BALCOMBE SUSSEX

“ENGINEERING
=71 OPPORTUNITIES

This unique Hand-book shows

the emay way to eecure
3 AMICE A M.I.Mech.E.,

AMIEE, AMIAE,

AMIWT, AMIRE, Aud

slmilar qu-llﬂutlom.

WE G RANTE E——

*NO PASS—NO FEE [

Details are given of over 150
Dipioma Cotrses In all branches
of Civil, Mech, Eiec., Motor,
{ Aero, jo_and Television |
Eagineering, Building, Govern-
1 ment Employment, eteo.
Write (u thh eullzhteumg Kmd book to-day FREE and post free.
British Inst] néert Tachnology.
A Placs, W.1.

0. Ihﬂuwnn Bnum 17 19,
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PREMIER RADIO *

Special Offer o Record Auto-Changer Units for
A.C.» Mains by famous manufacturer. Play &
records. Latest type Magnetic Pick-up, Anto-
stop, Start and Rejeetor. Limited number only
at  £4/19/6, Carriage Paid.

Special Offer of Dual Range
by well-known manafacturer.
coil. Accurately: matched suitabl
Medinm- and long-wave operation.
with full diagrams, 2/9 each.

PREMIER SHORT-WAVE KITS

for OVERSEAS NEWS
t fncorporatiny the Premier 3-Band 8. W. Cuil. 11-86
Metres without coilchanging. Eaeh Kit is complete
with all components, diaurams, and 2-volt vajves.
3-Band S.W, 1- Valvc Kit, Mr/!-) 3-Band S.W. 2-
Valve Kit, 22/6.

DE LUXE S.W. KITS

Complete to the last detail, tneluding all Valves apd
| coils, wiring, diagrams and fuek] Instructions for
buidding ami Working. Kach Kit is supplied with a
stee} Chasels and Pane) and uses plug-in Coils to
tune from 13 to 170 metres.
1 Vaive Short-Wave Receiver or Adaoter Kit  20/-
¥ Valve Shott-Wave Superhet Converter Kit 123/
1 Valve Short-Wave A.C. Superhet Converter

2643

29/~

Kit
2 Valve Short-Wave Receiver Kit |,

it 68/
REPLACEMENT VALVES FOR ALL SETS

Sereened Coils
Aerial or HF.
Band-Pass.
Complete

3 Vaive Shert- Wave Screen Grid and Pentode

EUROPA MAINS VALVES., 4 v, AC Typeb
AC./H.L., ACJ/L., AL,S8.G., A.C. /V ~M.5.G.,
A.C./H.P., AL.W.H.P. (5-pim), all 5/3 each,
JH.P., AC. /V‘l P. (7-pin), ‘7B 3 A.C./Pens-
76; AC./P.X.4,7.3; Oect. Freq Changers,
Doubdle Diode ’Ynades, 1,6 5 350 v. F.W.

8

Rect 5/6 ; 500 v. F. W. Rect., 66

Gen. Purpose Triodes, 5/6 ; H f Pens and Var.-
Mu H.F. Pen., Ooubic Diode Triodes, Oct. Freq.
Changers, 776 e.uch Full and Hal H-wzve Rectlﬁers,
6/6 eaeh. .

TRIAD HIGH-GRADE U.8.A. VALVES, all t.
in stock. Siandard tubes, 56 each. 6ctnl

{ubes, 6/6 e:w,h.

HUGE PURCHASE GF US.A. MAINS TRANS-
FORMERS at Pre-War Prices. Manufacturers’
surpius.  Alf brand new and Gaarantecd.

input 110 v, and 220v. A.C. O 325-325 v,
120 ma, 63 v,2-3 amps, 5 v. 2 amps,, C.T..
7 6 cach. Inpab 230 v. A.C. Ouifput 325-325 v. o
75 m.a., 5 v.2 amps., 6.3 v. 2-3 amps. C.T. 6/6
each. Input 100-250 v., 300-300 v. 60 m.a, 4 v.
5a. CT.,4v,1a., 611,

PREMIER BATTERY CHARGERS for A.C.
Mains. Westm"lmnse'\Rcctmcat|on eomplete and
ready for use.\ T charge 2 volts at } amp., 1§/9:

6 volts at } amp:, 19/-: 6 volts af 1 amp,, 22/6 ;

12 volts at 1 amp., 24,6 ; 6 voits at 2 amps., 37/6.

GRAMOPHONE MOTORS. 'and

PICK-UPS

Coilaro A.C. GrariopNone Motors, 100- 250 v. l“ln
turntable. Aunto-stop,. Hum-free. 35
A.C./D.C. Mode! d k : 52/6
Collaro A.6G, Gramophom Umt ‘:cen\plcte motor
nml piek-up. Adto-stop and start . 526

C./D.C. Muiics .. T16
Premlev Pick-up Heads. Will fit any ‘tone-arm 5/3
ANOTHERSPECIAL OFFER. Piezo Xtal Pick-ups.
With arm, Fmous make. Output 1.7 -v.

ng)o 8,000- cycles - . 36~
MOYING COIL gPEAKERS All mnlplete wnh
Outpat Transfotmer. Rela Oin. P.M.’s, 12/6;
8in. P.M."s/18/6 ; 10in. P.M.,’s, 22/6 ; G12 P M. s,

' 13 v..2 amps.

pes
i)

66/- Energised Modeis. Plessey, gin. ., 2,500 or
7,500 ohm fleld, 7/6; 750 ohm ﬂcld, /6 ; Gi2
Enermsed 59/6.

PREMIER Short-Wave Condensers all-brass
construction, with Trolitut insulation. 15 mmf.,
1/9; 25 wmnf, $/10; 40 muwf.,, 2/-; 100 mmf,
2/3: 160 mm( 2/T: 250 mmnf., 2/1t.

PREMIER SHORT-WAVE cou.s & and G-pin
types, 13-26; 22-47; 41-40, 78-170 metres. 2/- each
with eircil ial st of S.W. Coils, 14-150
metres, 4/8 set, with circuit, = Premigr 3-band

8.W. coil, 11-25, 14;43 38-86 metres. Suitable
any gpe clrcnlt 21

Coil  Formers, 4+ and G-pin, plain ot threaded,
1/2 each.

UTILITY Micto Cursor Dials. Dycct and 100:1
Ratios, 4/3.

MEW PREMIER 2-Gang S.W, Condemser 2 x
00015 mf. with Integral slow-motion, 5'9,

Ogders 5(- and, over sent Post Free, Under 3/~
pl»ase add 6d. po'mme

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES - - PRIGE é&d,
GET YOUR COPY TO-DAYV!

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

PREMISES 169 FLEET STREET, E.C.4.
Central 2833

or 50, High Street, Clapham, S.W.4, Macanlay 2381

| TRANSFORMERS for L.7.

i

RECEIVERS AND -COMPONENTS

BANKRUPT Bargnius. Good Stock of new receivers
of nil types at very keen prices. Please state require-
ments.  Yalves, electrolytics, sorvice paris, repairs,.—
Butlin, 6, Stanford Avenue, Brighton.

Rectifiers  for (Harging
and safety, 12v, lighiing, irom 12/6.—Thom=ons,
176, Greenwich tlivh Roat s.E:tu.

5/- BARGAIN PARCEL comprising Speaker Cabinet,

! 2 Drilled Chassis, condeusera, Yosistaunces and many

| other

% Y

anwd
Radio, 75,

useful components. Worth £2.
number, Postage 1/-.—DBakers Seihurst
Sussex Road, Seuth Croydon.

SCRAP your H.T. battery with Mallory vibrator
eonverter, 12v.. 160v., 30 m.a., 18/9; listed £5/5#).
Or Geremotor, 12v., 250v., 50 m.a., 25/-. Postage
l/3—4eromnlir‘vl l('\dm ’47  River ~Pond, Little-
hamiptén.

RADIO MAP AND GLOBE

WEBB’S Radio Map of the World enables vou to
loeate any station heard. Size 40” by 30” 2 colour heavy

Art. Paper, 4/6. Limited supply on Linen, ‘1076
WEBB'S Radio Glohe—superb 12 full-colour
model. Radio profixcs, zones, ete. Heavy oxtdised

mount. Post Paid,

27/6.—Welh's Radio, 14, Soho
Street, lLondon, W.1.

‘Phone : Gerrard 2089.

TECHNICAL PUBLICATIONS

AMATEUR RADIO HANDBOOK, 30)
hy post.—16, Ashridge Qardens, London,

R.8.G.B,
pages, 3s.,
N.18.

TUITION

PRACTICAL Postal Courses, radio television
equipment design, trade-test cmchmn for
posts, LP.R.E. and L.W.T. exams.; booklet free.—
Secrotacy, LP.R.K,, 3, 8hirley Road, "London, W4,

test

The ¢ Fluxite Quins’’ at work.

Cried Oo,
Not a whisper ofcruckle or groan.”
* Yes, my dear,” rep xed En,
“ There is only one w
o fix wiring. I-LUXITE stands aione.’

See that FLUXITE is always by yon—in Lhe
hotse—garnge—workshop—wherever speedy sol-

What a beauliful tone

dering is needed. Used for 30 vears ln zovern-
mnent works and hy leading englneen and wana-
facturers. Of Ironmoogers—in tins, 4 8d..
1/4 and 2/8.
Ask to see the FLUXITE SMALL-SYACE SOL-
DERING SET—compact bat substantial—
complete with full instruetions. 7.6
| TO CYCLISTS ! Your wheeis will NOT keep
round and true, uniess the spokes are tied with
fine wire at AND SOLDERED,
is makes a much stronger whe3l, ll s simpia
~uith FLUXITE~bu! IWPORTA

The FLUXITE GUN i aiways ready 1o put
Fluxite on the soldering job instantUy. A tttle
pressure places the right anantity on the rizht
spot and one chalrzinu tasts for ages. Priee
1/6. or titlied 2/8.
Write mr I‘n'e Book on theéart of "soit’ solder
ing and ask f on CASE-HARBDENING
STEEL and TLMPERING TOOLS with FLLUNITE

FLUXITE LTD. (Dept. W.P), DRSAé}OV WORKS

BERMONDSEY ST.

SIMPLIFIES ALL SOLDERING

PN R S Yo

FREE ADVICE BUREAU

COUPON

This coupon iz available untit Aprfl 13th.
1940, and must acol(])?\pany ali Queries and
- Hints,

PRACTICAL WIRELESS 6 4/F910.
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| . MAJ.-GEN. SIR. ERNEST

SW

s

5 € 5 ¢ § W § 5 ¢ § e d § T ¢ § e o

Famous B.B.C. War Commentato:
writes for WAR WEEKLY

“Who's Won The First Round ?”

o

IR ERNEST SWINTON has an unrivalled
knowledge of war, and his brilliance in
the last war in evolving that great weapon—
the Tank-—played no small part in our
victory. His striking contribution in this
week’s WAR WEEKLY surveys the situation
in the present conflict and explains how,
despite the Nazi “jiggery-pokery”’ diplomacy,
the menace of encirclement remains as grave
a danger to Germany as ever.

Other Important Features Include :
CAN WE OVERTHROW STALIN? By Madame Tabouis

HITLER’S PLAN IN THE BALKANS.
By Count Sforza (ex-Italian Foreign Minister)

How the Nazis would carve up the British Empire—full plan of
German Aims, from the Nazi paper Die Woche

BIG PICTORIAL GUIDE to Britain’s Naval Might and Men—
with full details of uniforms, decorations, badges, etc.

“WAR-

Get it to-day at all Newsagents and Bookstall—3d. EVERY FRIDAY

o5 ¢ g P . » > »

George Newnes, Ltd.,

5 5 e 6 TS § T § 5 § 5 T § $ T ¢ 5 § 5 T 6 B . L

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

ThE NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & GOTod, LTD. South

Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world, post free, for 17s. 8d. per annum  six months, 8s. 104,
Registered at the General Post Office as & newspaper and for the Canadian Magazine Post.

-t

—



PRACTICAL WIRELESS, April 13th, 1940.

Presentation Offer: “The Radio Training anual N o
P Pracricall g2
UBLICATION {8 ] |

g \Viieles's s

Vol. 16. Ne. 395. April 13th; 1930.

A
NEWNES

Careers in Radio

Making a Start in
Radio
<>
Experimenting as a
Career
<>
Radio in the Services
<=
Thermion’s

Commentary
<

Practical Hints
<
Commercial Coil

Connections
<>

H.F. Couplings

Readers’ Letters

<>
Practical Television

IF YOU WANT THE BEST SHURT WAVE' SETS or CUMPUNENT
GO TO YOUR DEALER aBltrton: ot 1 ghce_m
AND INSIST ON R S e

{ LONDON SERVICE: WEBB’S RADIO, 14, SOHO STREET, W.1, 58, VICTORIA ST, ST. ALBANS. BiRMINGHAM sznwcs WEBS’S RADIO 41, CARRS LANE.
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we

downhearted?

NO. We’re having our troubles the same as
you are, but we’re overcoming them as fast
as they arise—and before they arise whenever
possible. So this announcement is just to say
that we’re still here, still very active indeed
and still (in our humble opinion) giving the

finest value in condensers and resistances to-day.

QUBILIER

DUBILIER CONDENSER CO. (1925) LTD,,

DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, Ww.3.

= C.R.C.157

i PRACTICAL WIRELESS April 13th, 1940

<

Specified for the
“STUDENT’S” THREE

THE ).B. POPULAR LOG (Model 1038).
For the above instructive receiver, you need
two 6f this model. They are built in an
exceptionally rigid frame of hard brass with
-INSTRUMENTS. nick:I plate/ ﬁn?sh. The vanes are of heavy
gauge hard aluminium. Ball bearing rotor,
standard J.B. insulation of stator ensures high

S PRICE 5/6 each.
3 KNOB DIAL 1/ each.

The Sign of
PRECISION

THE ).B. DIFFERENTIAL REACTION
CONDENSER (Model 1080) is also specified.
_Bakelite dielectric between vanes makes short
circuit at normal voltage impossible. The vanes
are carefully shaped to ensure that the capacity
change will be the same for both halves, and
constant throughout the full range. The centre

spindle is insulated. PRICE 4/6

From oll dealers; if slightest difficulty
in obtaining locally send P.O. direct to us.

The Sign of For over I8 years our laboratory and factory
PRECISION staff of expert technicians and highly skilled
INSTRUMENTS. Mechanics have designed and produced the
famous J.B. Precision Condensers and Tuning
Units, which are consistently specified by
¢ Practical Wireless.”’

JACKSON BROS. (London) LTD.
72, ST. THOMAS STREET, LONDON, S.E.l

CHOSEN AND SPECIFIED
FOR THE “STUDENTS" THREE

YOU may construct your “ Student’s” Three with meticulous care

and use all the very fine components specified~—but if you don’t hook
up Ericsson Super-Sensitive Headphones to it—as specified—you will
be spoiling a very fine ship for a ha’porth of tar.

For really firsteclass results be sure to adhere to the makers’ instrue-
tions and use thesc fine telephones. Marvellous in their sensitivity apd
purity of reproduction. Very light and comfortable in wear. Three
resistances, 120, 2,000 and 4,000 ohms—one price, 17/6.

At any good radio dealers

If you have any difficalty apply :

ERICSSON TELEPHONES, LTD.

22, Lincoin’s Inn Fields, London, W.C.2.
Tel.: HOLborn G93G.

SUPER SENSITIVE

TELEPHONES
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H. J. BARTON CHAPPLE, B.Sc.

ROUND THE WORLD

Presentation Offer of “The
Radio Training Manual”

OX page 89 of this issue appear details
of our latest book offer which will be of
vital interest to all those who wish to enter
radio as a career as well as to those who wish
te obtain a sound knowledge of the funda-
mentals of radio. In spite of rising paper
costs and increases in production costs
generally, this new work is being offered at
the extremely low price of 2s. and only
4 coupons cut from consecutive issues.
Obviously,it is necessary for you to-reserve
a copy at once. Turn to page 108 and fill in
and post the reservation,form to us now.

Radio Careers

WE have been dealing recently with the

question of radio as a career, and it
is obvious that even more readers are now
seriously considering taking up some form
of employment in this direction. Unfor-
tunately, it is not possible to give every
detail regarding this subject, and such
items as salaries to be expected, and pros-
pects-in various hranches cannot be given.
The main item is that of fitness for the

branch of the occupation which it is decided”

to toke up, and. many readers find that
they have forgotten some of the earlier
prineciples which they -may neced should
they have to pass a test. Accordingly, we
give in this issue certain further data
relative to the subject, and also deal with
the question of taking up *‘free-lance”’
work as a career, whilst an announcement
will be found concerning a useful book
which has heen prepared to deal more
fully with the subject. “The Radio En-
gineer’'s Notebook” will be found of the
utmost value in providing a readily avail-
able table of all the more essential data
which is needed in radio research work,
while for those who wish to build a simple
set for the purpose of experimental work
will find the ‘ Student’s Three’’ described
in this issue a further valuable asset in
this connection. In subsequent issues. we
shall cover further phases of the subject.

A Tribute to Leslie Heward

QIR ADRIAN BOULT is to go to

Birmingham on April 14th to conduct
the City of Birminghamm Emergency Or-
chestra in a special concert organised as a
tribute to Lesliec Heward, who has been
conductor of the City of Birmingham
Orchestra for ten years. The first part—
including the Brahms No. 4 Symphony—-
will be broadecast: Mr. Heward was a
pupil of Dr. Boult at the Rogal College of

Musie, and succeeded him as conductor of
the City of Birmingbam Orchestra.. He
conducted . the Capetown Orchestra for
three years.

Songs and Stories of the

Scottish Clans

ELEN DREVER’S series of pro-
grammes for Childrenis Hour, re-
calling the stirring histories of the Scottish
clans, brings on April 15th stories of Clan

Carl Carlisle, whose ** Evening with the Stars ™
impressionist acl is crealing a sepsalion.

Douglas. The most famous of these is the
story of the good Lord James, who set out
with a silver casket bearing the heart of
King Robert the Bruce to fight in the Holy
Land against the Saracens. Wounded in
battle and sore-pressed, he hurled the
casket forward into the thickest of “the
fight, crying :  Lead on, brave heart, as
thon wert wont! Douglas will follow
thee or die !’ There are also stories of the
part played by the Douglas family at the
Battle of Otterburn, which in England is
called Chevy Chase. Among the songs
connected with the name ave-the old Scot-
tish tune, “ Ca’ the yowes to the knowes,”
and the Border ballad, ““ O waly, waly, up
the bank.”

OF WIRELESS

Radio Exports

I "HE General Electric Co., Ltd., reports
that as radio receivers can now be
exported without a special export licence,
particularly profitable business is being
obtained. The practice this company makes
of ensuring: that all the apparatus sent
abroad is subjected to exhaustive tests
under conditions reproducing those of the
climate to which they are = consigned is
also -beginning to bear fruit. The reliability
and high performance of the sets are, in fact,
establishing a valuable reputation.

Comforts for Members of

His Majesty’s Forces

'HE Postmaster-General announces that
persons wishing to post packets or
pareels to the Committees arranging for the
distribution of comforts to sailors, soldiers,
or airmen must prepay postage at the
ordinary inland rates, The Postmaster-
General is not empowered to transmit them
free of postage. The addresses of the Com-
mittees are as follow :

For sailors: The Royal Navy War
Comforts” Committee, Admiralty, White-
hall, London, S.W.1.

For soldiers: Army Comforts, 12, St.
Mary’s Butts, Reading, Berks.

For airmen: The Royal Air Force
Comforts . Committee, Air Ministry,
Berkeley Square House, Berkeley Square,
London, W.1.

Editorial and Advertisement Offices :
“ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand.
W.C.2. ’Phone: Temple Bar 4363.
Telegrams : Newmnes, Rand, London. 2
Registered at the G.P.O. as a newspaper and
for tra issi y Canadian Magazine Post.

The Editor will be pleased to consider articles of a
practical nature suitable for publication “in
PRACTICAL WIRELESS. Sweh articles shovid be
written on one side of the paver only, und should
contain the name and address of the sender. Whilst
the Editor does not hold himself responsible for
manuszcripts; every effort will be made to return
them if a stamped and addressed envelope is
enclosed.  All correspondence intended for the
Fditor should be addressed: The Editor, PRACTICAL
WIRELESS, George Newnes. Ltd., Tower House, &%
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to reep our
readers wn touch with the latest developments, we give
no warranty that appuaratuez described in our
colimns i3 not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS 8
specifically reserved throughout the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or {mitations of any of these are
therefore expressly /orbidden. PRACTIOAL WIRE-
LESS incorporates © Amateur’ Wireless.”

S
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Making a Start in Radio

T would be difficult tofind another industry
the progress of which has been so closely
connected with, and in fact dependent

upon, the activities of the thousands of
amateurs throughout the whole world as
that concerned with the production of radio
and allied apparatus. Keen experimenters
in practically.every nation have made some
contribution to the development of the
science or its practical application, and while
America, by virtue of her great population,
can most certainly ¢laim to have the largest
band of active amateurs, it must not be
overlooked that Great Britain contributes,
in no small way, valuable assistance to the
general furtherance of the science by her
smaller, but by no means less active, hand
of very keen amateurs.

It is quite possible that a casual reader of
this journal would make some remark to the
effect that he did not realise that such
interest existed in constructional radio work
these days. In fact, it is no uncommon
thing to. hear non-readers express - their
amazement that such activities do still
flourish and invariably they ask * But
what can the amateursdo ? . . . etc., ete.”’
This lack of understanding may seem very
strange to those of us who are actively
engaged with the hobby, but perhaps some
allowance should be made, as I do not think
it would be any exaggeration to say that
quite a number of readers of PracricaL
WIRELESS do not realise to the full the vast
number of amateurs. in this country alone,
who are continuously seeking.to improve
existing designs and apparatus. In normal
peace-time, each week brings fresh recruits
to the army of enthusiasts, and strange as it
will no doubt seem to many, during the last
six months the numbers have increased by
leaps and bounds.

Unlike many hobbies, radio can be truly
said to be worldwide ; frontiersand languages
do not form any barriers to the activities
and co-operation of those who enter into the
great scheme with genuine interest, although,
of course, during present conditions certain
limitations have to be imposed.

How to Start

One thing which is continually arising
in the many hundreds of letters received
by the Editor from those taking up radio is.
the question ‘‘ Which is the best way to
start 2>’ As it is not possible to give a
general answer to that question, it is hoped
that the remarks which follow will help all
interested to obtain a reasonable idea of
how to commence their activities.

The first point to be considered is whether
one is contemplating taking up the subject
purely as a hobby or whether they have in
mind making it their livelihgod. If it is to
be for the former, then twd queries arise :
there is the constructional side and there is
also the technical side to be considered.
Although it is always desirable to try and
combine both, within the limits which will
allow the utmost satisfaction to be obtained
from the subjects, it is not uncommon to
find that some readers have a distinct fancy
or tendency to one or the other, therefore it is
best to try and map.out the ground you wish
to cover, making the planssufficiently flexible
to permit modification as time goes on.

As g hobby, and foi the veriest beginner,
T wonld strongly .suggest a little reading
about the fundamental ‘principles of radio.
There are. many good. texthocks on the

market, as the advertisements in this
journal will show, but it is not advisable to
delve too deeply into matters theoretical
without ecarrying out sufficient practical
work to enable such theories to be put into
practice. For example, before swatting up
electrical laws, the function of valves and
complicated circuits, get a sound idea of
electro-magnetic waves, inductance,
capacity, frequency and tuning and then
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make up, and experiment with, different
types of simple crystal receivers. Several
such circuits have been described in past
issues, and as they are not costly to make,
they provide fine material for initial
experiments. Associated with such work
will, of course, be the question of aerials
and earths, and again quite a lot of time
can be devoted to the former and some
interesting experience gained.

After a reasonable amount of time with
receivers of this type, during which further
reading has been taking place, one can
advance to circuits using a single valve,
either in the form of an L.F. amplifier to
increase the strength of the signals received
by the crystal set or as a separate one-valve
receiver. When the latter stage has been
reached, endless experiments can be carried
out ; in faet, it is amazing the results which
can be achieved with_a good one-valver
in conjunction with an aerial and earth
system of reasonable efficiency and a
reliable pair of headphones. Don’t be too
anxious to rush on to larger receivers ; use
the one-valver to its utmost so that you
become quite familiar with different types
of single-valve circuits, tuning, reaction,
and all the many little—but important—
items with which they arc so closely asso-
ciated. Remiember, that it is a far greater
achievement and, incidentally, a fine proof
of the efficiency of a circuit, to get good
results from remote stations with a one or

WORKSHOP
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a two-valver than with an elaborate multi-
valve outfit. Twiddling a couple of knobs
on a powerful commercial superhet receiver-
will not prove very instructive so far as
the theory of radio is concerned.

With all the work undertaken, it is
absolutely essential for one to observe and
record the various things that happen
which are not already familiar, If you
cannot account for them, and if your
reference books fail to make the matter
clear, then get in touch with-another enthu-
siast or, better still, your local radio club.

We publish an extensive range of tested
blueprint designs, and to these fresh models
are being continually added, so there is
not the slightest reason why any constructor
should be held up for reliable and accurate
information to enable him to construct a
recciver, amplifier or other radio apparatus.

Technically Inclined

For those whose interest is. more in the
technical side of radio, namely, design and
research, more bookwork is absolutely
essential, though a certain amount of
practical work must be undertaken, if only
to prove technieal points.

The subjects to be covered will, of course,
depend to a great extent upon theindividual,
but if a thorough knowledge of the science
—so fav as the amateur and his work are
eoncerned—is required, then the following
subjects should be covered. Flectricity
(D.C. and A.C.), electro-magnetism, high-
frequency oscillatory currents and circuits,
valve operation and characteristics. An
elementary knowledge of mathematics will,
of course, be very desirable. The list given
above might seem rather stiff, but whether
that is so or not depends on how far
into the various subjects one explores. The
true technically-minded person usually
wants to go deeper and deeper into matters
as his interest is aroused.

Livelihood

If one is about to take up radio as a
career, then the subject must be approached
from rather a different angle, but it should
be dppreeiated that one’s progress is bound
to he much easier if the varied experience
of a keen amateur experimenter has
already been gained. An examination of
the personnel of practically every branch
of the radio industry will reveal the benefit
of amateur training.

The various branches open to those
interested in radio, and the necessary steps
to take and the qualifications required, have
been dealt with in detail in another issue,
therefore a few words must suffice in this
article.

Firvst of all, secure a thorough working
knowledge of the subject. If possible, under-
take a recognised course of training, either
in person or by correspondence, and at the
same time gain 4s much knowledge as you
can about various circuits and as many
different types of receiver as facilities
permit. Acquire a set of decent reference
books and record your own observations,
and above all, keep your knowledge right
up to date by means of PRacTICAL WIRELESS
and trade papers. Two or three meters
and a small set of tools are, of course,
absolutely essential, and when purchasing
the meters do have sufficient patience to
wait until funds permit obtaining really
good instruments. ]
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Further Details of Careers which are Open in the Radio Industry

LTHOUGH we have dealt in previous
issues with the question of a career
in radio, for the benefit of new

readers it may briefly be repeated that
there are dozens of different spheres which
may be found in this particular braneh of
industry. The Services have, of course,
in view of the present conditions, claimed
first call on radio technicians, and the Royal
Air Force is undoubtedly in the forefront
in the emplovment of radiomen in all
branches. Although the infantry and Navy
also make use of radiomen, these are in
the main not_in tlie same categories as the
R.AF. men. In peace time the Air Force
"had a branch of radio and the men were
either radio operators or simply service-
men. In many cases, and this applies
also to the other branches of the Services,
the operator was cxpected to keep his
apparatus in good order, although major
repairs might be attended to by specialists.

In view of the much wider use which
is now being made of radio in the Royal
Air Force, however, a special trade or
branch hag heen developed known as Radio
Mechanic. Men in this branch will be
concerned . solely with testing, assembly
and servicing or allied work, and will not
be expected to understand Morse or even
fo go into the air. They must, however,
be specialists in so far as they must fully
understand all the principles of modern
apparatus,

and- in the Services
Special Courses

In all branches of the Services it is not
expected that a man will come fresh from
civilian life; and be able to service or
maintain the apparatus which he will find
in use. A course of instruction is one of
the preliminaries so that he will become
familiarised with the special apparatus
which is called for under war conditions.
Aithough the broad principles are identical
in all radio equipment, it is obvious that
apparatus required, for instance, for two-
way communication in a modern fighter
’plane will not resemble the standard simple
broadcast receiver. Neither will it be
very similar to a modermn superhet. But
the circuit features will in the majority
of cases be standard, and after a pre-
liminary explanation of the equipment it
will be just as simple to service and main-
tain as normal broadcast receivers. The
main essential for all those who wish to
enter this branch is a full understanding
of all radio technique, plus initiative and
ahility to reason quickly.

In the case of those who wish to become
operators, then a complete and thorough
knowledge of the Morse code is absolutely
essential, and although it mayv be possible
to get in with only a knowledge plus slow-
working speeds, it is much better if you are
able to send and receive at least 15 words
per minute. This means considerable
practice if you have not been keeping up

with sending and receiving code, but there
are many useful methods of acquiring the
necessary speed now available.  Firstly,
the gramophone records which we have
mentioned before, supplied by the Columbia
Company and by F. L. Masters, and
secondly by means of the valuable Candler
Course. Many ex-operators, who have not
wortied much about code since the last
war, have found this course invaluable
for brushing up and acquiring again the
high speeds met with in Service messages
or commercial traffic.

The Radio Trade

But apart from the Services, there are
many branches now open in the trade for
those who wish to change their ogcupation,
or who are just starting out on a career.
It must not be thought that due to the war
radio factories have ceased to produce
receivers. Many of the larger firms are
making apparatus under Government con-
tract, whilst others are still maintaining
their ordinary broadcast receiver depart-
ments of research and production. A
glance down the columns of Situations
Vacant in many papers will show that there
is a wide demand for many specialists,
although it is admitted that in many cases

the qualifications required are on the

ambitious side. But it is to be remem-
bered that the special training colleges,
(Continued on page 96.)

Below is seen the drawing office in
one of our large radio firms.
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Preliminary -tests are carried out by
trained lechnicians, and -general
assembly by trained girl operafives.

.

important part in  the
modern transmitling stalion

/’ Aerial design plays a very

all branches of the Services.

Operators are needed in civilica stations and also by
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Biographies of Musicians

In this article our Music Critic,c, MAURICE REEVE,

REDERICK SMETANA, Bohemia’s
foremost national musician, was born
in 1824. I use that expression without

qualification because few composers so
completely symbolise their native land as
this genial Czech did. His output is a micro-
cosm of the national life just as Beethoven’s
Zas, or Liszt’s; he never searched foreign

arts for any of his inspiration but found
the air he breathed and the soil he trod
amply sufficient for the making of his music.
As it was also very good music indeed, there
18 little wonder that in 1924 his enthusiastic
countrymen made of his centenary a great
national event.

He was in every way the founder of the
modern school of national Czech music.

His father was the manager of a brewery
on the estate of that same Count Waldstein
who, as a young man, waved goodbye to the
young Beethoven on his first departure
from Bonn for Vienna in 1792. He, the
father, was a good amatcur musician.

As a child prodigy he would seem to have
rivalled the deeds of the greatest of all
prodigies, Mozart. He played in a Haydn
quartet at five and gave his first pianoforte
recital at six. No mention is made of any
regular education but he seems to have been
much sought by fashionable society and
to have excelled in the playing of Liszt,
with whom he formed a lifelong friendship.

His first ambitions were for virtuosity,
but he turned his thoughts to composition
during week-ends in the country when he
made his first contacts with his native
landscape, rural customs and the national
follk dances and tunes, all of which pervade
almost every page of his work.

Eighteen hundred and forty-eight has
long been known as the yedr of revolution :
almost every minority in Europe made
sporadic and wholly unsuccessful efforts to
throw off the tyrannical yoke of their
imperial masters. In facs, they rather seized
the opportunities afforded them by the
revolutionary movements which caused
almost every imperial government on the
Continent to totter. So, whilst Wagner was
behind the barricades in Munich and Chopin
wrote to the tread of Russian infantry
passing through Warsaw, Smetana helped
the cause of his oppressed countrymen in
Prague. These revolts were crushed with
something of the technique-and thorough-
ness we are so accustomed to to-day, and
the oppressed nationalist minorities were
whipped back to submission and to the
further licking of their wounds.

Professor of Music

After these efforts had proved abortive,
his friendship with Liszt grew and the
great Hungarian—another subject race—
helped him open a school in Prague. The
same year he married a boyhood sweet-
heart, who succeeded him ae teacher in the
Thun family. Another close friendship
was formed with Clara Schumann.

Smetana went as professor of mnsic'to
" Gethenburg, from 1856 to 1861, and during
this period his nationalism was in complete
abeyance. His wife died and he married

reviews the Life of SMETANA

again in ’57. By this time the Hapsburg
monarchy had slightly relaxed its oppressive
rule in Bohemia and a re-awakening of the
nation’s artistic life at once made itself
apparent. Smetana was in the van right
from the start. All his energies were hence-
forth to be exclusively devoted to giving
the Czech people a national music
sufficiently rich and authentic to warrant
their rallying round it for inspiration and
guidance very much as the Russians used
Moussorgsky and the Poles Chopin. Sme-
tana started a renaissance in Czech life
comparable to that resurgence we more
usually deem the work of poets, Shakespeare
and his contemporaries, for example. He
founded many societies for the propagation
and stimulation of national music, as well as
the National Opera House in Prague

His chief contributions to the na}ional
rebirth were a series of eight operas founded
on patriotic subjects, and a cycle of sym-
phonic poems styled Ma Vlast (my country).
The first of the operas was called “The
Brandenburgers in Bohemia,” and was pro-
duced in 1863. Its story deals with the
over-running of Bohemia by swarms ef
Teutons and the misadventures at their
hands of a prince in his minority. Both
the story and the-title are very apposite
in the light of recent events.

“ The Bartered Bride ”

Although received with great success,, it
was completely overshadowed by the
second one, “ The Bartered Bride,” a work
scintillating with the humqurs and charac-
teristics of national peasant life, and over-
flowing with racy wit and good spirits.
The public took it to its heart as something
more than a merely fine work of art ; whilst
its cclebrated overture has always been one
of the first favourites in the concert room.
It was staged in 1870.

Then came “ Dalibor,”” the hero being the
prototype of all good Czechs, whilst his
friend, the minstrel Zdenek, is typical of the
spirit of hope speaking his message through
music. The public, still intoxicated by
“The Bartered Bride,” werc a little dis-
appointed with ¢ Dalibor,” but to-day it is
revered as a dream of national regeneration
come true.

Fourthly came “ Libusa,” to be followed
by “The Two Widows,” “ The Kiss, ” *“ The
Secret ’ and “ The Devil’s Wall.” He
commenced a dramatisation of Shakespeare’s
¢ Twelfth Night ” by the name of * Viola,"’
but the deafness and nerve trouble which
finally hastened his end prevented his doing-
more than sketch out a first act.

The six works comprising *“ Ma Vlast”
are ‘“ Vysehrad,” “ Vltava,” * Sarka,”’
“ From the Fields and Groves of Bohemia,”
“ Tabor,” and “ BlanikY Vltava is the
river more familiarly known by its German
name of Moldau, and after * The Bartered
Bride *’ is perhaps Smetana’s best known,
and best, work. These works have been
chiefly instrumental in perpetuating their
composer’s name and giving it lustre in
foreign lands.

Liszt's Influence

Smetana was always a devotee of pro-
gramme music, and even in his two string
quartets is always definite and realistic. He
came strongly under the influence of Liszt
and got swept up in the romantic tide of the
mid-nineteenth century. He wrote some
piano musie, too, which shows the Hun-
garian master’s love of virtuosity. He did
for the Czech national * Polka” what
Chopin did for the Polish *“ Mazurka ” : he
made of it an art form using the rhythm as
one of the elements.

Smetana holds a unique position in his own
countiy. Neither Grieg nor Chopin holds
such a significant national position in their
respective countries. Not a town or village
failed to celebrate his centenary in 1924.
But whilst his native land may slightly
exaggerate his position in the musical
hierarchy, the rest of the world, too, acclaims
his music for its felicity in expressing the
joy and abandon of a people at their best
and liveliest. It is full of beautiful melody
and subtle harmonisation, always fresh,
clean and stimulating, and at times power-
fully moving. A lot of it is most suited to
home consumption, but works like ‘¢ The
Bartered Bride,” ‘‘ Tabor > and * Vltava™’
were written by a mind capable of crossing
purely national boundaries to .these wide
enough to embrace all peoples.

NEW RECORDS

Vocal and Humorous

HE Decca lists reveal a nice balance of
vocal and humorous records. There

are Al and Bob Harvey with their senti-
mental *Sing me a Song of Home, Sweet
Home’® on Decca F 5623, and Bertha Wil-
mott with her boisterous ‘ Beer Barrel
Polka *’ on Decca F 7359. Tony Martin and
The Street Singer have two romantic
numbers with ¢ Does Your Heart Beat’’
and ** T shall be Waiting,”’ on Decca F 7391
and Decca F 7394, réspectively. The sophis-
ticated will revel .in the first record by
London’s favourite cabaret star, Inga

Anderson. She is amusing in * Put it
Down to Glands’’ on Decca F 7385.

For laughter lovers there is Carl Carlisle’s
impersonation record, *“ Private Robertson
Hare’s Predicament’> on Decca F 7389.
Neither must we forget Tommy Handley in
“ We Don’t Want to be Jiggered About’’
on Decce F 7387. Other records which you
should hear are The Merry Macs version
of ** Shoot the Sherbert to me, Herbert ! >’
and “In the Mood ’—Decca F 7392,
Evelyn Dall singing ‘‘ Mr. Jones (Are you
Coming to Bed),”” coupled with “ My
Wubba Dolly,”” Decca F 7410, and Vers
Lynn’s latest recording of “It’s a Lovely
Day To-morrow’’ and *Safe in my
Heart >’ Decca F 7411.
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Experimenting as a Career

How 10 Make Good Use of Spare Time as a Paying

Radio Occupation

X all the discussions-on radio as-a career
the problem has been dealt with from
the point of view of full-time occu-

pation. But it is quite possible to play
an important part in radio development
whilst pursuing another occupation,
although it is not intended by any means
that employment- should be undertaken
in the category generally known as a
‘“dabbler.”” There are many people who,
after constructing a few receivers, feel that
they know all therfe is to know about the
sub]ect and forthwith undertake to service
receivers for others, undercutting the
charges made for such work, doing regular
dealers out of the work and in many cases
injuring the' profession on aecount of the
bad quality of the work which is done.
But by a systematic study of the subject,
and with the use of suitable test apparatus,
many really interesting experiments may be
carried out and discoveries may result which
will benefit the industry. It must not be
imagined that as a fully-equipped laboratory
“is not available reliable experiments can-
not be made. In the past developments
in’ many industries have often resulted
from experiments by * free lances.”” Often
the fact that an experimenter has not
available certain apparatus has resulted in
the assembly of some make-shift material
which has led to an invention or develop-
ment which might otherwise never have
eome to light.

/
/

Fis. 1.—Basic principles of a general-purpose
test meler.

/[

TEST PRODS

Part Played by Amateurs

Proof of this is available anywhere.
In radio, for instance, the first trans-
atlantic short-wave transmission was
effected by amateurs. An amateur picked
up the first long-distance television picture
(in South Africa), and in many other
instances amateurs have been responsible
for developments or the refutation of
previously accepted facts. It¢is almost
certain that the present wide use of short
waves would not have been had not the
amateur been forced to try some other
channel for his experiments in the past,
due to the restriction of commercial wave-
icngths allotted to him. It is not suggested
that the kitchen-table workshop will bring
in a fortune, but by following some system-
atic line of experiment, and by making
use of suitable apparatus and at the same
time going off into unusual channels, you
may easily hit upon something which awill
prove of impertance. But you cannot expect
to do so with rough-and-ready apparatus.
At the same time it is not necessary to
launch out and purchase a wide range of
equipment. The real experimenter wili, of
course, want to make his own material,
and there is a very wide and intevesting
range of .test equipment which may so be
made up. Valve testers, eircuit testers,
nmulti-range meters, and even cathode-
ray tube oscilloscopes may be constructed,
in some cases from apparatus which may
be found in every radio amateur’s junk-
box, but in any case fromn easily acquired
components.

Test Equipment

As an indieation we may mention the
valve tester recently described in these
pages. A collection of valve-holders,
obtainable quite cheaply, terminals, a meter,
and a few hours in construction and vou
have a piece of apparatus which carries
out the same work as the most elaborate
commercially produced article. A multi-
purpose tester is- another favourite item
of the home-experimenter. All that is
needed is a good milliammeter, a collection
of resistances, and some plugs and sockets,
and you can make all the tests needed in
averageexperimental lavouts. A good three-
or four-valve set of the T.R.F. type may-be
modified to form a sound set-analyser,
and so on. It would not be possible to
describe in onc article how all of these
items may be made up but, as already
mentioned, we have described most of
them from time to time and will give others
in future issnes.  Probably the most
important item is the meter which is
generally reférred to as a * general purpose
tester.”” The rough outline is indicated in
Fig. 1. As will be seen, soime formn of
selector is used to enable resistances to be
connected in seriés or in parallel with ‘the
low-reading meter and this enables the
meter to give-the desired indications of wolt-
age, current or to measure the values of
resistance. The usual difficulty is in
arranging the selector device to act as a
safeguard and prevent damjage to the

By W. J DELANEY

meter due to the use of the wrong range—
connecting it, for instance, to a high-
voitage source when the meter is set for a
fow-current reading.

A valve-voltmeter is another very simple
item which was described recently. This
énables output voltages or other small
voltages to be read and, in conjunction with
the all-purpose tester, enables accurate

r——o oO—-o
AUDIO

FREQUENCY
INPUT

Fig. 2.—Main details of a capacity bridge,
C being the capacity under fest.

tests to be made when various circuits are
tried out. The cathode-ray oscilloscope
is not exactly a sinple instrument, but small
cathode-ray tubes are obtainable at a
reasonable price, and when buiit up and
the method of handling has been acquired
they enable amplifiers or similar equipment
to be analysed and distortion and oth(-x
facts to be seen clearly.

Workshop Equipment

Tools are, of course, assumed to be in the
possession of every reader of this paper.
but too often they are not kept in a suit-
able manner. It is true that not many
tools are needed for experimental work
beyond, say, a screwdriver and pair of
pliers, but if a really sound line of experi-
ment is to be undertaken, some system
must be adopted so that when a change in
circuit, for example, is desired, time will
not have to be wasted looking for a tool,
during the éourse of which the thread of an
experiment may be lost. A notebook is
absolutely essential so that the results ot
various tests may be set out for ready
reference and to avoid waste of time
going over the same ground twice. Calcu-
lations may have to be carried out and,
therefore, some source of information
such as the “ Radio Engineer’s Notebook "’
or similar information should be available
to-avoid unnecessary work in this direction.
Valves should be kept in a rack ready to
hand so that when a change is required
it may be carried out without looking
round for the desired type of valve.
Batteries, where they are used in preference

(Continued on next page.)
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(Continued from previous page)

to mains supplies, should be kept in such
a manner that they do not rapidly
deteriorate and thus give rise to false
effects due to changes in voltage. A cool,
dry place is indicated for them. Some
type of switchboard is very desirable, with
terminals marked clearly with various
voltages, and each point verified from time
to time with a good meter to ensure that

PRACTICAL WIRELESS

clealy marked, should be used to house
terminals or other small parts; a really
good bench light should be so fitted that it
may be swung about to fall on any desired
corner of the workroom, and similar items
which should occur to the real handyman
are only some of the points which should
be glven preliminary attention when taking
up serious experimental work. Remember,
finally, that success seldom comes at once.
Hard work, much burning of the midnight

it is up to the indicated rating. Small
multi-drawer cabinets, - with all drawers- AC
=
|
? [~ i
' ]
' Fig. 3.—(Left)
= e A simple valve
f\ T vo[lmele; ;jr-
. cuil, an ig.
o Ny 4 (right) An
efficient valve

VOLTMETER

MILLIAMMETER

testing circuil.
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oil, and probably many disappointments
may be encountered, but revolutionary
discoveries may be made by anyone who
is prepared to devote his attention to the
subject properly.

L
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Pre-Amplification

IN those countries not in the throes of
war, and therefore able to enjoy a
public television service, every effort is
being made by the manufacturers of home
receivers to keep the prices of sets within
the range of pockets of potential customers.
One scheme to meet this point follows on
similar lines to that adopted by some of
the British radio manufacturers who
marketed sets of identical external appear-
ance but graded them at two selling prices
according to the distance from the trans-
mitting station that the set was to be
employed. In other words, one receiver
was made more sensitive than the other
and required a weaker signal in millivolts
per metre to make it operate with a fully
modulated cathode-ray tube. This im-
provement in sensitivity can be carried
into effect by having two distinet forms
-of vision chassis or using a standard chassis
for both sets and adding a pre-amplifier
to the set that is required to operate at a
longer range. A good example of a compact
pre-amplifier has been commercially pro-
dueed in this country, and this unit is cap-
able of providing an over-all gain of nearly
ten decibels. In effect, it comprises two
stages of high-frequency amplification and
can be arranged to plug into the normal
feeder terminals of the set, the feeder
cable plugs then being inserted into the
appropriate sockets of the unit. Made in
this form, it can be screwed into any
convenient clear- space inside the receiver
cabinet, while the necessary power supplies
are derived from the main rectifier unit

into’ which is inserted the six-pin plug. -

There is no doubt that a device of this
character provides a convenient and econo-
mical method of extending the range of a
good quality television set, but where signal
strength is low it is necessary to ensure
that the noise or inteiference level is very
low, for the unit does not discriminate
between the two forms of signal any more
than the commercial set does.

TELENEWS

Getting Better Focus

HE maintenance of correct focus as
evidenced by the area of the sharp
spot of light on the cathode-ray tube screen
under all conditions of beam current, is a
problem not easy of solution. The simplest
method appears to lie in the use of electro-
magnetically operated tubes, but there are
many cases where electrostatically operated
tubes have to be employed, and designers
have thereforc had to face up to the
difficulties, and provide satisfactory working
without resorting to ideas which for their
successful application necessitate undue
complexity in the electrode system. From
time to time different ideas have been
propounded in these columns, and all of
these appear to achieve their purpose with
varying degrees of success. One of the most
up-to-date suggestions has the outsfanding
merit of apparent simplicity, and for this
reason alone is worthy of careful con-
sideration. The seat of many of the focusing
troubles is located in the control electrode
which is positioned close to the cathode,
and to which is applied the signal variations
up to 20 volts in order to change the
intensity of the beam. To eliminate this
dependence of spot size on modulating
potential, as distinet from intrinsic bright-
ness, it is proposed to introduce a very fine
mesh grid which forms part of the modulat-
ing electrode, and is positioned hetween the
cathode surface and the first apertured
anode. This ensures that the equipotential
surfaces close to the cathode surface are
maintained flat, with the result that the
focusing action of the tube remains constant
irrespective of the modulating voltages fed
to the control electrode within its normal
working limits. This idea is claimed to
have the further advantage that the range
of volts riecessary to change from black to
full white on the fluorescent screen is
reduced.

An Interim Period

MPROVED interlacing to avoid line

pairing which straightway halves
the definition, better band widths for the
vision circuits, iinproved cathode-ray tubes.
more sensitive receivers, a reduction of
background mush level, these and many
other items are being deived into by the
leading radio manufacturing concerns, so as
to provide the public with better and better
pictures without adding unduly to the cash
price of the receiving set. It has even been
suggested that some form of moratorium
should be declared so that an acceptance
of the present picture standards would be
maintained for a period of years. This
would remove from the American public
mind any fear of early obsolescence and
encourage a nation-wide buying campaign,
s0 as to reimburse the manufacturers who
so far have found sales returns reach a
figsure well below the sums involved in
television developiment and production
work. Another school of thought suggests
that an interim period should be employed
wherein a variety of standards would be
tried so as to determine a flexible one
which would permit changes to be made
without involving costly alterations to
those sets already on the market. In all
these cases a really progressive programme
campaign would operate side by side
with the technical issues at stake, and once
the public have been made really television
minded, then progress would be so rapid
that the industry would move forward
to an era of commercial prosperity.

A New Book

NEWNES SHORT-WAVE MANUAL

A Complete Treatise on the Design, Construc-
tion and Operation of all Short-wave Equipment.

Price 5/- or 5/4 by post

from_George Newnes, Lid., Tower House,
Southampton Street, Strand, W.C.2,
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Very Much Alive!
I HAD a letter the other day from a

reader who has returned from abroad
asking me whether this journal was still
being published. This struck me as being
such an astonishing question that I pressed
the reader for'further details. It turned
out that he had been to the local newsagent
who had formerly supplied him with the
paper, who told him that *“it had ceased
publication.”” Needless to say, we. took
strong action with the newsagent concerned.
There is not the slightest truth in the
suggestion, for it is our policy to earry on
during the war as the only weekly journal
devoted to the technical side of radio.
If any of my readers find themselves in
the same position as the reader I have
quoted I hope they will let me know,
stating in confidence the name of the
newsagent. There is no reason why any
reader should not be able to obtain his
copy of this journal promptly on Wednes-
day morning. It helps, of course, if you
place a regular order with your newsagent.

The Talking Organ
HE following interesting paragraph
appeared in a recent issue of the
Daily Telegraph :

A church organ which ‘talks” has
been causing trouble at the Methodist
Church in Pennsylvania. The organ, one of
the new -electrical type, has developed a
distressing tendency to pick up short-
wave broadcasts at the oddest moments.

“Such outbursts as ‘ Hello, PDQX, go
ahead PDQX,” or ‘It’s snowing here,
Joe, how’s the weather in your terri-
tory ?’ coming from the organ have
continually interrupted the sermons, said
the pastor, Dr. H. D. Whitfield.

¢ Installed about a year ago, the organ

first developed °‘radio trouble’ during
choir rehearsal. Later it began ¢ sound-
ing off’ during Sunday services. Radio

technicians blame the trouble on the
similarity of the organ sound -cabinet
and a. radio loudspeaker. It is believed
a twisted wire is responsible. Until the
wire is located the organ will continue
to ‘ talk.”™

Careers in Radio
EW industries steal upon us creating
opportunities for interesting and well-
paid posts. No one would have dreamed
25 years ago that wireless would have
developed ‘so rapidly, and thus created an
urgent and at present unsatisfied demand
for thousands of skilled men. The industry
‘has, indeed, developed at a rate far in
excess of the supply of skilled people to
serve it. It was so in the motor trade,
in the cycle trade, and a similar situation
bbtains to-day in the aircraft industry.
Those considering taking up a profession
‘or who are on the threshold of their careers,
-8hould carefully study the prospects which
radio has to.offer. We have in past issues
dealt with a number of aspects of radio as a
career. In this issue, however, we go
more fully into the matter and offer a book
specially designed to give those desirous
of entering the trade a grounding in the
knowledge essential for success.

X

By Thermion
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The Student’s Three has been specially
designed so that you may learn as you build.
It will help you to understand the principles
of wireless reception and later articles will
develop the theme covering such subjects
as testing. measuring the values of different
parts of the circuit; fault finding, and the
addition of refinements to the circuit.

Readers on Active Setrvice
HAVE been successful in putting readers
on active service, as well as those
billeted in various parts of the country,
in touch with enthusiasts in the particular
districts. I have had many letters of
appreciation for this small service I have
been able to render, and I am pleased to
note that real friendship has sprung up
between the parties who have contacted.
I was able to help Mr. A. G. Hobson some
months ago. He is mnow stationed at
Hoylake, Cheshire, and wishes to get into
touch with any enthusiast in that salubrious
district. Any letters sent to me will be
forwarded to Mr. Hobson.

Gala Variety Broadcast
HAVE been informed that although no
Command Variety performance will be
given this year, arrangements have been
made to broadcast in the Forces pro-
gramme most of a Gala Variety show from
the London Palladium on May 5th. This is
being organised by Mr. George Black, who
is determined that the traditions shall be
carried on and that the Variety Artists’
Benevolent Fund shall not suffer through
war-time conditions.

Schools Broadcast
I AM glad to hear that the second com-
plete term of school broadcasting since
the outbreak of war will open on April 15th.
The programme of school broadcasts for
the -summer term, 1940, has been designed
to meet, as far as possible, the special and
difficult conditions imposed on schools and
broadcasting by the war. The experience
of the last months has proved the necessity
of a modification of broadcasts both in
content and presentation. Close co-opera-
tion has once more been established between
the various education authorities and the
Central and Scottish Councils for School
Broadcasting, and such channels of com-
munication between teachers and the
councils as programme schedules and leaflets
are once again functioning normally.
But with the difficulty of arranging com-
mittee meetings, heads of schools could do
most useful work by listening and reporting

54
‘years of age.

regularly on one or more series. The
necessary reporting forms can be obtained
immediately on application to Broadcasting
House, London. or Broadecasting House,
Glasgow.

A Setvice Problem,
S many readers of this issue will be
interested in the service problem,
there are one or two points which I have had
brought to my notice recently which I think
worth passing on. The first concerns the
difficulty experienced in many quarters
due to the shortage of servicemen. owing
to the call of the Services. There is-still
considerable servicing work to be done, and
thus delays are taking place. It has
therefore been suggested, at a recent
dealers’ meeting, that some sort of ban
should be placed on receivers over, say, five
There are two angles to this
question. Firstly, owing to the war many
people are not purchasing new receivers,
and thus sales of new models are falling off.
This means that receivers are being kept
in use longer than before with the result
that servicing troubles are bound to
increase. With the increase, plus the
decrease in men (66.5 per cent. of service
engineers being under 30 years of age,
according to a recent census), it will be
obvious that some restriction will have to
be considered. At the meeting in question
one dealer stated that he had no fewer than
93 sets waiting attention. There are, of
course, two angles to this question, and it
always seems bad policy to turn away
custom. However, something will no

doubt have to be done.

The replacement of servicemen called
to the colours is not a simple problem. It
is not possible to become a fully-qualified
service engineer in a month. As mentioned
on other pages, training is necessary.

Weather Eflects

RECENT letter in this paper drew

attention to the peculiar effects of
the weather on a receiver, and I was
recently informed of a rather similar case,
but one in which bad weather gave an
improvement in performance due to a faulty
component. It is well known that the
capacity of a condenser is due to the
dielegtric to a very large extent. Many ofthe
older types of condenser use a roll of non-
impregnated paper with tin-foil or similar
material interleaved. In a dry condition
the capacity will be totally different from
that found when the condenser is moist,
due to the addition of moisture to the
dielectric. In the case in question, the
set had been left in an unoccupied house
for some time due to evacuation. When
the people returned the set was switched
on and gave a much improved performance,
the freedom from hum, which bhad been
previously experienced, being one of the
most noticeable effects. After a day or so
it was noted that the set returned to its
original poor’performance, accompanied by
the hum, and eventually it was found that
as the house became warmed up, plus the
effects of the fire in the room, the condenser
had dried out again, and this reintroduced
the trouble.



88

PRACTICAL WIRELESS

~ April 13th, 1940

ff_zg_fz —f?eq uency Couplings

The Choice and Importance of Inter-valve Systems

ANY beginners, when designing their
own receiver, find difficuity in
deciding upon the circuit to be used

between the H.F. and detector stages.
There are at least three forms of coupling
available and each of these has its own
particular merits, and all are suitable for
incorporation in a modern receiver. Perhaps
the most usual form of coupling is that
known as the tuned-grid, and shewn in
diagrammatic form in Fig. 1. In- this
arrangement an H.F. choke is included in

HIGH INDUCTANCE HT+
HFC.

REACTION
| WINDING
iy

GRID COIL

HY.=

i

\ +0003 MFD.
REACTION COND.
Fig. 1.=The simplest form of H.F. coupling—
- the tuned-grid circuit.

the anode circuit of the H.F. valve and a
lead is taken from the lower end®of this
to one side of a fixed condenser, the other
side of which is joined to the tuning coil
in the grid circuit of the detector.

This circuit arrangement is very suitable
when building an amplifier for adding to a
normal detector-L.F. receiver, since the
fixed condenser is then merely connected
to the aerial terminal of the . original
receiver. It is evident that the high-
frequency amplifier simply takes the place
of the aerial, supplying the input to the
detector—but after amplification. The
tuned-grid coil calls for very little con-
sideration, for it is simply a standard tuner
of any type, although if a ganged condenser
is to be employed it should have charac-
teristics exactly similar to those of the
tuning coil used in the grid circuit of the
preceding valve. If the coil is of different
type it is probable that it will be impossible
properly to trim the sections of the gang
condenser, with- a result that theré must
be a tremendous loss in signal strength,
especially at certain parts of the tuning
scale. To prevent this trouble, the best
course‘is to employ séparate condensers for
the two circuits or fo use a two-gang
condenser of the type having an external
trimming adjustment capable of producing
a fairly wide variatiod In capacity—
0001 mfd. for:example,

The. S.G. H.F. Choke

The H.F. choke is a very important link
in the circuit, and has a considerable
influence upon the efficiency of the finished
set. First and foremost the choke should
have an inductance of not less than
200,000 microhenries, whilst a value of
twice this figure is to be preferred when
using -a high-frequency pentode, the A.C.
regigtance of which might easily be as high
as 1,000,000 ohms. The choke should aiso
have ‘as low a self-capacity as possible
consistent with the appropriate inductande,
a value of 3 to 5 m.mfd. being sufficiently
good for the purpose. It is also desirable
that the choke should be of the screened
type, since the screening assists very con-

HT+

REACTION WINDING

\

HT~-

Fig. 2.—Tuned-anode coupling is a variation of
the circuit of Fig. 1.

siderably in obtaining stable operation
of the receiver when it is adjusted to give
really high amplification. It is sometimes
considered that if the coils are screened
it is unnecessary to screen the chokes as
well, but it must be remembered that the
latter can create an extensive magnetic
field which might easily “link’* with
nearby connecting leads and other neces-
sarily unscreenéd components such as
fixed condensers.

The fixed coupling condenser is not
generally a critical component, and it is
usual to choosc a value of .0002 mfd.
for it.. This is, in fact, a good average,
but a certain increase in selectivity can be
obtained by reducing this value to .0001
mfd. and a little extra signal strength
may be gained by using a capacity of
.0003 mfd. This point will best be appre-
ciated when it is remembered that the
condenser acts in a very similar manner
to that component frequently included
between the aerial lead-in and the aerial
terminal on the set; this being the case,
.man'y constructors may prefer. to use a
pre-sét condenser, which cam be modified
until thé most suitable capacity is found,

Tuned-anode Connections

A simpler circuit than the tuned-grid
is the tuned-anode arrangement shown
in Fig. 2. In this case the choke is not
required, the tuned winding of the coil
being wired directly in the anode circuit
of the H.F. valve. Correctly used, this
method of connection—in theory, at any
rate—gives rather greater input to the
detector than the tuned-grid -eircuit,
although in practice this is not always
realised. The reason for the greater
efficiency is that the impedance in the anode
circuit of the H.F. valve is infinite when
the set is tuned to a signal, whereas the
impedance of the choke must be appreci-
ably lower. The chief practical advantage
of tuned anode, however, is that it saves
a choke and a fixed condenser. On the
other hand, the circuit as shown has the
definite disadvantage that the moving
vanes of the tuning condenser are not
connected to earth, but to H.T.4, which
means that a gang condenser of normal
type could not be used. This little
difficulty can easily be overcome by using
the connections as shown in Fig. 3, where
a 1 mfd. fixed condenser is connected
between that terminal of the coil which is
joined to H.T.4 and earth, the variable
tuning condenser being connected between
the anode. of the H.F. valve and earth.

H T+
REACTION
)NINDlNG LF
A
o
- - .
DET.
Tuneo 3
IANODE
coiL _-f
N7k %
R BIE=
L0005 MFD,
TUNING
COND,
.
IMFC. f\
E | OCOIMFD HT-
DECOUPLING REACTION .
RESISTANCE Cor.

[WHER REQUIRED)
Fig. 3.—Parallel tuned-anode coupling.

It will be seen that in this case the tuning
condenser is in series with the high-
capacity condenser across the coil; this,
however, produces the same effect as when
the tuning condenser alone is in parall
with the windings. When it is necessary
to~decouple the anode circuit of the H.F.
valve, or when the H.T. voltage to it ligs
to be ‘“dropped,”’ the 1 mfd. condengex
is required in any case, and so its cest
need not be considered. A decoupling
(Continued on page 99.) i
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RADIO MECHANICS WANTED!

IN THE R.A.F,ARMY, NAVY

AND THIS
iIS THE BOOXK
WHICH TELLS YOU

;
S
% Uhat vt

i

imparts the Knowledge

and Qualifications

necessary for entry

into all Radio
Branches of ‘the
Forces and the

Radio industry.

’N the fighting Services

to-day—and particularly
in the R.A.F.—there is
an insistent demand for
trained radio mechanics,
while in the radio industry
itself a sound knowledge of
radio theory can eventually
lead to a highly-pald key
position.

The RADIO TRAINING MANUAL FOR THE SERVICES AND THE TRADE,
just completed and now on the presses, tells you exactly what you must know for
each sphere of activity, and imparts the necessary technical information. It tells you
what-apparatus—if any—is needed, and how to apply the knowledge in the right
channels when it Is gained. Mever before has there been such opportunities for
radio enthusiasts—for you—and this new work by the Editor of PRACTICAL
WIRELESS has been specially written with you in mind !

The mass of vital information contained in this book is not obtainable in such handy
form elsewhere, and there will be a huge demand for it. Be certain that there is a
copy for you by filling up the forms on page 108 AT ONCE,

20 1T NO

J/

AND 4. TOKENS
CUT FROM

# Practical Wireless”
(Packing, carriage, etc. included)

FILL UP THE FORMS ON PAGE 108 AT ONCE
AND MAKE CERTAIN OF YOUR COPY

AND THE RADIO
INDUSTRY

Handsomely
bound, and with
gilt lettering on
front and spine.

: i
— e RS S e

SIR KINGSLEY.. WOOD, the
Air Minister, appealed recently
for radio mechanics for the
Royal Air Force. The rate of pay
is exceptionally good. The need
for radio technicians is equally
urgent in other branches of the
Services, whilst the servicing
and repair of radio sets is one
of the main activities of the radio
industry to-day and is providing
work for thousands,

Which branch of radio do you
favour ? This immensely helpful
book will aid you in your choice
of a radio career and solve all the
difficulties on the way,

The Contents are comprehensive
and deal with :

Radio as a Career

(Includes Services, Production Servicing,
Laboratory, etc.)

An Outline of Prospects
Electrical Units Explained
Radio Formulz Simplified
Principles of, Receiver Design
Design of the Detector Stage
Superhet Principles and Design
Automatic Volume Control
Design of the Power Unit
Use of Pick-up
A Guide to Servicing

FULLY ILLUSTRATED WITH CIRCUIT
DIAGRAMS, TABLES AND FORMULAE
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& "OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who earolls for an 1. C. S. Radio
Course learns radic thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin.
ciples of radio, we want to show our
students how to apply that training in
practical, every-day, radio service work,
We train them o be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

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

the subject marked X.
Compiete Radio Engineering
Compiete Radio
Radio Service Engineers
Elementary Radio
Television
If you wish to pass a Radio examination,
indicate it below. :
Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircraft
City and Guilds Telecommunications
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ARMSTRONG

Apologise for delay in delivery of some modeis,
this unfortunately has been unavoidable owing to
the present great difficulty in obtaining raw
materials. However, we are pleased to announce
that we are now in the position to give immediate
:e:ivery of our popular model, AW38, lliustrated
elow.

MODEL AW38. 8-valve All-wave Super-
heterodyne chassis. 'This All-wave Radiogram
chassis has resistance capacity coupled push-pull
output capable of handling 6 watts, and gives good
quality reproduction on both rydio and gramo-
phone, for an economical price of 8 gns. Plus
59, war increase.

Armstrong Push-pull Speaker to mateh AW38
chassis, £1:1 :0. Plus 5% war increase.

We suggest Model A W38 together with matched
speaker at £9 :9 :0, plus 5% war increase, com-
plete, represents the most outstanding value on
the market to-day
ILLUSTRATED ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS’ APPROVAL

ARMSTRONG MANFG. Co.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7.

(Adjoining Holloway Arcade)

April 13th, 1940

BECOME A
DRAUGHTSMAN

AND EARN BIG MONEY

Men over 21 urgently
wanted for reserved
occupations as
draughtsmen in
Electrical, Mechani-
cal, Aeronautical,
Structural, and other
Branches of En-
gineering.  Excellent
opportunities also for men and women
of all ages to become Inspectors,
Viewers and Gaugers. Practical experi-
ence is unnecessary for those who are
willing to learn—our Guaranteed ** Home
Study ” courses will get you in.

FREE GUIDE.—The FREE 1940 Guide
contains 120 pages of information of the
greatest importance to those seeking
entry or advancement in Engineering. It
gives full details of salaries, openings and
prospects in Draughtsmanship, together
with particulars of our special rapid
courses and employment service and
remarkable guarantee of

SUCCESS—OR NO FEE
Write now for your copy of this remark-
able publication. It may well prove to be

the turning point in your career.
NATIONAL INSTITUTE OF ENGINEERING
(Dept. 426) 148, HOLBORN, LONDON, E.C.1

(S. Africa Branch: E.C.S.A.,
P.O. Box 8417, Jo'burg)

‘Phone NORth 3213

e os DUTY FREE PRICE

| Keep that happy
. expression

In good times or
bad, wherever you
are, keep to that
happy expression
" Player’s Please.”
The cigarette
which makes
happy expressions
everywhere.

FOR MEMBERS OF THE B.E.F. ASK
YOUR TORACOONIST FOR DETAILS

mathematics.

Design Tables.
*

i

New Practical
for Electric Technicians

ELECTRIC WIRING

This book is intended for young men who are engaged in
electric wiring and electrical contracting work, and for those
employed in the Service or Maintenance Departments of
Eldetric Supply Companies.
methods of wiring houses.
the safety of such installations.

VWith 244 Photographs and Diagrams and many useful Tables.

PRACTICAL DESIGH OF
SMALL MOTORS & TRANSFORMERS

Most books dealing with the design of electrical machinery
can only be read by engineers with a knowledge of higher
This book, however, presents the facts in a
manner that will make an instant appeal to any practical man,
In place of complicated design formulae, the necessary facts
e are given largely in the form of tables which enable the |

appropriate sizes of wire, etc., to be readily selected to suit
any given conditions.

With over 100 Photographs and Diagrams and many use“

5i- each net from all booksellers, or by post 56 from the pub-
lisher, George Newnes, Ltd. (Book Dept.), Tower -House,
Southampton Street, Strand, London, W.C.2.

Handbooks

(DOMESTIC)

It includes up-to-date practical
Special attention is devoted to

* *

NCC§20BX

George Newnes, Ltd,
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A Refresher Course for the Radio Mechanic—5

HAT 13 the difference belween tone
control and tone compensation ?

In tone control the object is to
provide a convenient means of varying the
response of the receiver to the higher
and lower audio frequencies, whereas in
tone compensation the aim is to * correct ”’
the reproduction to make good certain
iosses which may occur.

Tone control consists of providing a
variable device by means of which it is
possible to attenuate—or reduce the re-
sponse to—low or high notes. By turning
the contro! in one direction the higher
notes are attenuated, giving the coffect of
increased bass response, whilst by turning
it in the other direction an opposite effect
is produced. It should be made quite clear
that in most tone-control systems high-
note and low-note response is not increased ;
in other words, extra amplification is
not given to either end of the musical
range.

Tone compensation, or tone correction,
is used when, for example, a very selective

By Frank Preston

Here is Another Selection of
Questions of the: Type which
may be Anticipated by Appli-
cants for Enrolment, together
with Suitable. Answers

doing this the resistance of the meter is
ignored, but as it will rarely exceed about
100 volts the discrepancy is slight.

To increase the scale readings for current
it is necessary to wire a resistor in parallel
with the meter, its value being dependent
upon the resistance of the meter. Thus, if
the meter resistance were 100 ohms, all
scale readings would be doubled by placing
a resistor of 100 ohms in parallel; in this
case one-half the current in the circuit
would pass through the meter and one-half
through the parallel resistor. To read up
to .5 amp. with a meter designed for a

Fig. 1.—It is possible to
use a milliammeler as a
volt-meter by connecting

a resislor in series with
the meter. The curreat
range of the meter is in-
creased by using a shunt
resistor.

(el ¥eol
ooy 10,0000
(I.OOO.Q/P
TEST TEST
VOLTMETER AMMETER

tuning circuit is employed. This ““cuts”
the higher frequencies, so a means must be
provided of reducing the lower frequencies
to a similar extent if reproduction is
to be natural. Onec method of doing thisis
simply to use a pentode in the output
stage.

In most modern receivers tone control
consists of wiring a fixing condenser and
variable resistor in series betwecn the anode
of the output valve and earth. This is
because a pentode valve is generally em-
ploved. By reducing the value of the
resistor the higher notes are attenuated.
To attenuate the low notes an iron-cored
choke can be used in place of the con-
denser. It is possible to combine a resistor
and a chokc with a potentiometer to give
“ two-way ’’ action.

How would you use a milliammeler as a
voltmeter and as an ammeter ?

It is a very simple matter to convert a
nmilliarmmeter for use as a voltmeter, for it
is necessary only to include a resistor in
series with it. The value of the resistor
can easily be found by applying Ohm’s Law,
which states that current (in amps.) is
equal to the voltage divided by the re-
sistance. A simple *rule-of-thumb
method is to have 1,000 ohms per volt.
In other words, a meter reading up to 5
milliamps would read up to 5 volts if the
scries resistor were of 1,000 ohms; the
reading would be up to 50 volts if the resist-
ance were of 10,000 ohms, or up to 500 volts
if the resistance were of 100,000 ohms. In

maximum reading of 5 mA and having
a resistance of 100 ohms, the parallel
resistor would need to have a value of
1.01 ohms—one 99th of 100 ohms (See
Fig. 1).

efficiency of the circuit and the reduccd
second-harmonic distortion.

When testing a mains recewer, which
had suddenly become *‘ silent,” 1t was found
that the mains transformer and reclifying
valve were unusually hol, whilst the energised
speaker was cold, and the receiving valves were
cooler than usual. Where would you first
look for faults ?

A short-eircuit in the H.T. supply, prior
to the field winding of the speaker, would
be expected. This is because the inference
is that no H.T. is being applied tothe anodes
of the valves througlh the field winding,
although it is being passed by the rectifying
valve.

In the case quoted it was found that the
electrolytic smoothing condenser between
the filament winding of the mains trans-
former and the speaker field was short-
circuited due to a blob of solder having
been dropped between the condenser
terminal and the metal chassis (See Fig. 2).
If the fault had not been noticed quickly
it is probable that the rectifying valve, and
probably ‘the mains transformer as well,
would have been damaged. As it was, the
rectifier had commenced to “blue-glow,”
this showing that the valve was grossly
overloaded. Had the fault been similar,
with the difference that the speaker field
became warm, it- would have been logical
to suspect that the second smoothing con-
denser was shorting, or that there was a
short elsewhere in the smoothed H.T.
circuit.

What is the advantage of delayed 4.V.C.
over ordinary A.V.C. ¢

When.employing the simplest form of
automatic volume control the biasing

SPEAKER
FiELD
H.T+
Fig. 2.—Overheating of
= the 7ains transformer and
TS . rectifying valve can be
He + i MAINS  due to a short-circuit
(S — across a smoothing con-
| denser, as shown by
/ j broken lines.
HI~ T
- SMOOTHING CONDENSERS

If you were using two similar valves,
each being rated at 3 watts maximum un-
distorted output, in push-pull what maximum
undistorted output would you éxpect from
the stage ?

Provided that the valves were reasonably
well matched, and the components of good
quality and correctly chosen, the output
should be approximately 73 watts. This
is because the output from two similar
valves in push-pull is approximately equal
to 2} times the output of one of those valves.
The higher output is due to the greater

voltage déveloped at the second detector
is applied to the controlled valves as soon
as a signal is. tuned in, however weak that
signal may be. As a result, the weaker
signals would not be heard, or would be
weaker than they need be.

By applying a delay, or small counter-
acting voltage the control bias is not
applied to the frequency-changer and LF.
valves until signals attain a certain
minimum strength. That means that the
A.V.C. does not act on the weakest of the

signals, but comes into action only on the
(Continued on next page.)
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stronger ones. Simple methods of providing
a delay voltage are indicated in Fig. 3,
but there are many other morc' advanced
arrangements.

If a faint shriek were heard as the tuning
.condenser of a superhet were tuned toward
minimum capactly what fault would you
suspect and how would you attempt-to apply
a remedy ?

Assuming that the fault developed in a
receiver which had previously been operat-
ing correctly,” and adjustments had not
recently been made, it would be fair to
suspect the frequency-changer valve in the
first place. If some adjustments had been
made it is possible that re-setting the
trimmers on the L.F. transformers would
overcome the trouble.

It would also be logical in either case to
suspect the by-pass condenser between the
screening grids of the frequency-changer

THJ_‘+
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and earth, or even the corresponding con-
denser for the I.F. valve.

When the set was a newly-constructed
one the faults already mentioned could be
checked, but it might be found that the
instability was due to insufficient screening
or to the application of incorrect voltages.
The usual tests: for H.F. instability would

‘be made, and it might be found worth

while to include a small H.F. choke, con-
sisting of about 50 turns on a }in. diameter
core, between the screening grids and the
H.T. supply, or between the primary of
the first I.F. transformer and the anode of
the F.C. valve. As an glternative, the
insertion of a 50-ohm resistor between the
oscillator grid coil and the grid of the oscil-

-lator section'is often useful in preventing

this form of parasitic oscillation.

How do you account for the phenomenon of
fading on short waves ?

The phenomenon is in many ways com-
plex, but iv is mainly explained by the
reflection of the waveg from the Heaviside

T+

=
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and Appleton layers. It is kndwn that all
radio waves are split up into two com-
ponents, one of which follows the curvature
of the earth, the other rising at a sharp
angle and being reflected from the upper
atmosphere. On long waves the ground
wayve is that which travels from transmitter
to receiver, the upward ray being largely
absorbed. The reverse.is the case on short
waves, since the reflected ray is generally
the only one which reaches the receiver
(incidentally, this accounts in large measure
for what are known as ‘ skip-distance *’
effects). Since the more useful ray is
reflected from the upper atmosphere, the
condition of the reflecting surface is of
great importance. It can be assumed that
this surface is constantly changing ; it may
be compared with ripples on a stream.
Due to the changes the upward ray is
reflected unevenly, this accounting for the
high-speed fading.

This. is the generally.accepted theory,
but there are others and absolute proof is
difficult.

£ =
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Fig. 3.—These skeleton diagrams show two simple methods of providing delayed A.V.C. action.

SHORT-WAVE

HERE are  many amateurs  who,
although keenly interested in short-
wave technique, are not actively

engaged in short-wave constructional work
and receiver operation. Probably they
imagine that extensive technical knowledge,
tuning skill, and trouble-tracking abilities
are necessary in order to obtain satisfactory
results.

These ideas are, of course, erroneous,
because a carefully-built receiver will prove
to be both reliable and efficient. Short-
wave and broadcast receivers respectively
have much in common fundamentally.
Differcnces there are, of course, all of
which are most desirable and necessary,
taking into account the exacting require-
ments of high-frequeney reception.

Troubles Easily Overcome

The troubles associated with short-wave
receivers are few and may be overcome.
A little cominon-sense reasoning and
experiment usually proves that things are
not so ‘bad as they at first appeared to be.
Some common short-wave receiver troubles
are now explained :

Body capacity effects are not so prevalent
nowadays, owing to improved mechanical
and electrical methods of construction,
and the use of specially-designed low-loss

SUGGESTIONS

components. Chassis construction and
under-chassis wiring are undoubtedly most
suitable to ‘short-wave requirements.

Metallised Chassis

The foil-lined and’ metallised wooden
chassis are deservedly popular: many
constructors think, however, that when this
form of chassis is used a metal panel or
back screen is unnecessary. In a well-tried
and efficiently-designed receiver this is
sometimes correct, but not always.

In order to cut down expenses, metal-
shielded slow-motion dials are used, the
screen of shield being earthed. Whilst
this type is highly satisfactory, other
things being equal, it should not be
forgotten that when the lay-out is bad, the
hands of the operator near the dials, even
with screens earthed, will produce in-
stability and very bad B.C. effects, which
can only be minimised by unearthing the
dialscreens. Interaction between magnetic
fields due to faulty lay-out and wiring are,
of course, the basis of the trouble.

The most satisfactory procedure is to use
a screened chassis, panel, and cabinet.
Screened dials may then be earthed to the
panel; the moving vanes and frames of
tuning- condensers, if of metal frame
construction,s will be autematically at

earth potential when mounted directly to
the metal panel, and the latter earthed to
the foil at two widely-separated points in
order to take full advantage of potential
differences.

The metal or foil-lined cabinet is a
disadvantage unless properly and completely
carthed. The most satisfactory method to
assure this is to make four or more copper
angle-pieces about a half-inch wide and
fasten them to chassis, cabinet, and panel
by means of 6 B.A. bolts.

Coil Construction

Short-wave coil construction is within
the capabilities of the average constructor.
There is, however, a vast difference between
constructing and designing a set of coils,
and the home constructor is advised to
copy as accurately as possible coil data
available or to use commercial products.

The number of turns, spacing of turns,
distance between windings and gauge of
wire used are most important factors, which
do not appear to be realised to the extent
they should-be. In some instances, the
opinion seems to be that formers of larger
or smaller dimensions may be used with
more or less turns, and different spacing
between turns and complete windings and
other variations will make absolutely no
difference whatsoever. Practical tests,
however, remove any doubts, and
drastically adjust wrong .ideas.
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Variable Resistance

E following is a useful method of

making a variable resistance which
will dissipate” a considerable amount of
power. The fact that ‘the resistance can
only be varied in steps is seldom a dis-
advantage in a resistance of this type,
which can be used for voltage control, etc.
The great advantage is .that the sliding
contact is eliminated, thus making the
resistance practically everlasting.

The resistance is built aronnd a Bulgin
10-way switch, type S160. A strip of
paxolin, approximately lin. by 5ins., forms
the resistance element, and on it is wound

RESISTANCE
ELEMENT

Making a'variable resistance from a selector
swilch.

the required quantity of resistance wire,
10 equally spaced tapping points being
provided. The strip is then carefully bent
into a circle and the tapping points soldered
to the switch contacts with small lengths
of wire.

If a high value of resistance is required
a better method is to solder 10 half-watt
resistances between the switch contacts,
each being one-tenth of the total required
resistance. This arrangement makes an
excellent potential divider for power
supplies, etc.—B. H. Brices (Gt. Horton).

Needle Scratch Filter

7\/ ANY constructors need a scratch filter
1 and here is a simple one you can
make from spare parts. In addition to a
standard .1 megohm volume control and
001 mfd. condenser, you need a choke
and this can be made by making up a
hobbin {rom two 2}in. dises of thin wood
or paxolin mounted on a §in. length of
jin. diameter rod. On this bobbin wind
10,000 turns of 38.gauge enamelled wire
and take tappings at 5,000 and 8,000 turns.
Adjustment of the volume control, which is
connected as a variable resistance, and the
choke, will enable the desired scratch
elimination to be obtained with almost
any type of pick-up.—D. Laxe (Enfield).

An Adjustable Scale

USE an S.L.F. tuning ‘condenser and I
think the following idea for a scale
will appeal to other experimenters. ' The
main point is in obtaining an initially
correct setting, after which, as the dial is

~ PRACTICAL WIRELESS

- Practical Hints
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THAT DODGE OF YOURS'!

EBvery Reader of “ PRACTICAL WIRE-
LESS’’ must have originated somelittle dodge
which would interest other readers. Why
not pass it on to us ? We pay £1-10-0 for the
best hint submitted, and for every other {tem
published on this page we will pay half-a-
guinea. Tuen thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,”’ George Newnes,
Ltd., Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must he original. Mark envelopes
“ Pragtical Hints.”” DO NOT enclose
Queries with your hints.
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SPECIAL NOTICE
All hints must be accompanied by the
coupon cut from page 105.

calibrated in frequencies equally for this
type of condenser, all further readings will
be automatically correct. As may be seen
from the illustration, the dial, which in my
case is of thin brass, is carefully marked
off (I etched my dial with a coating of soap
and acid) and slots are cut so that the final
position of the dial may be accurately

‘obtained. The large part of the dial is, of

course, provided with tapped holes and the
ordinary grub screw enables this to be set,
the front section being the part which has
finally to-be adjusted to obtain the desired
completion of the range.—R. FrANKk
(Preston). :

MEDIUM WAVE SCALE

Lore. Mve'}fc.az (osusTABLE)
An adjustable S.L.F. dial.

The PRACTICAL WIRELESS

ENCYCLOPADIA

y F. J‘ cAMM s 6th Edition
3 b . :
(Editor ¢;{ele::"’l)um'al ' 7, 6 Net
Wireless Construction, Terms,

and Definitions explained and il-

lustrated in concise, clear language

From all Booksellers or by post 8f- from George

Newnes Ltd., Tower House, Southampton Street,
Strand, London,
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Screw Holder

VERY useful addition to an ordinary
screwdriver can be fashioned from
a strip of thin springy brass, bent as shown
in the sketch. When in use the screw is
placed in the lower jaws formed by the
ends of the strip in which V-shapes are cut,
and the screwdriver blade pressed down
into the screwhead slot. The springy
brass presses against the screwdriver stem
and is thus held jn position.

The screw can be lifted as if in one piece
with the screwdriver. This is particularly
useful when fixing a serew in an awkward
position where the fingers cannot reach
to hold it in position.—~RoxaLp ILES
(Knowle West).

RIGHT ANGLE BENDS
L [ T TTHTL

SCREWDRIVER

(=]

=\
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ANN

Q\. / SCREW

THIN
SPRINGY
BRASS

\2£

Mr. Hles's sugsestion for a useful screw holder.
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Combined Batteries

LARGE number of modern receivers

are provided with a combined H.T.

and G.B. battery, generally on account of
space saving. Owing to battery shortage
some users of these receivers are finding
difficulty in obtaining a ‘replacement of
these special batteries, although standard
H.T. and G.B. batteries are fairly easy to
obtain. There is no need to go without
your radio in such a case, as it is possible to
use the two separate batteries until such
time as the correct type of battery may be
obtained. The only difficulty is that there
is no G.B. positive lead fitted to this type
of receiver, but in all standard circuits G.B.
positive is joined to H.T.— and therefore
the single H.T. negative lead in the com-
bined type of circuit automatically picks
up the positive G.B. connection as the H.T.
negative point is situated a few cells along
the battery. Therefore, to use the separate
batteries attach a short length of flex to
the H.T. negative plug and to this flex fit
a red plug marked G.B. +. This should
be inserted into the G.B. positive socket.
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ANY amateurs are anxious to know
what difference a certain circuit
change will make, or wish to experi-

ment with different cirecuit combinations.
For such purposes they generally construct
a special receiver, or if circumstances do
not permit, they modify an existing broad-
cast receiver.” The latter may he quite a
good practice in some cases, but there is
always the rizk- that ih making -changes
the original high performance of the receiver
may be modified. The newcomer to radio
may also find himself in the same predica-
ment, and wish to have some type of
receiver which will lend itself to experi-
ment or to a kind of instructional arrange-
ment which will enable him more readily
to follow various circuit schemes. .The
“ Student’s’’ Three has been designed to
cover both of the above cases, and although
a perfectly straightforward battery three-
valve arrangement, it has been built on
slightly different lines from those usually
found in a normal broadecast receiver.
The theoretical circuit which is given below
shows that the valve sequence is H.F.,
detector and output, the detector being a
normal triode and the other two being
pentodes. Transformer coupling is em-
ployed between H.F. and detector, and
detector and output stages, and in all other
respects perfectly standard practice has been
followed.

Split Circuits

In order to enable the receiver to be used
for the experimental work above mentioned,
however, the following special arrange-
ments have been made. First, the
receiver has heen built on the older base-
board lines, thus permitting all components
and wiring to be tully accessible at all times
without the need of turning over the
receiver to obtain access to parts which
would in other cases be found under the
chassis or baseboard. Secondly, in place
of a ganged tuning condenser for the
two tuned -circuits, separate condensers
have been incorporated.  Thirdly, the
separate stages have been kept slightly
isolated so that they may more readily be
identified, and finally, separate terminals

THE

have been provided in the
detector stage so that ’phones
and aerial and earth connec-
tions may be adopted on
the detector stage.  The
uses of these will be detailed
later. It will thus be seen that the receiver
is an ideal design for beginners or experi-
menters and many hours of interesting work
may be carried out with a set of this type,
whilst it is always ready for standard
broadcast reception and may be built also
by those who need a standard receiver
yet who do not wish to experiment. It
might also be mentioned at this stage
that the receiver has been built with a strict
regard to economy and the use of all
s%andard parts which are readily obtain-
able.

Construction

Dealing first with construction, the entire
receiver is built on a wooden baseboard
and panel, the former being either a plain
piece of iin. or §in. board or a plywood
panel, measuring 12in. by 9in., and the
panel being of }in. material measuring
12in. by 8in. There is very little weight
on the panel, therefore, brackets have not
been used for support, the panel being
attached by screws driven into the thick-
ness of the baseboard. The small terminal
socket strips are obtained with terminals
ready mounted &nd there is a small bracket
on the strip which enables it to be mounted
on the baseboard with a minimum of
trouble. All other components are mounted
by means of ordinary screws and the only
drilling work required is five 2in. diameter
holes in the panel for the panel controls.
This should be the first part of the construc-
tional work, cutting and drilling the panel
and then staining or otherwise finishing it
according to your individual preference.
In the original model, the panel was stained
black on -beth sides and finished with
ordinary wax floor polish which gives a

'-%6 S T U DFEf:Nserg

Constructional Details of @
Designed for Instructior

semi-gloss or egg-shell finish and is quite
durable.

Next, place the various components on
the baseboard, locating their position from
the wiring diagram, which is drawn to
scale. If desired, the baseboard may be
scored across lightly into three equal
divisions to indicate the separate circuit
sections. When all parts have been located
an awl or similar sharp-pointed tool should
be inserted into all the component fixing
holes to provide a start for the fixing screws,
and then the parts may be screwed down.
(Do not attach the panel until the majority
of the wiring has been completed.) Make
certain that everything is properly and
securely fixed and then commence the
wiring. This may be carried out in any
desired manner, the original model being

D ) D D ) G D | N | 1

LIST OF CC

Two coils, type BP.80. (Varley).

log type, with two large control knobs (J.B.).
Olzjeéiiﬂ'eremial reaction condenser, .0003 mfd.
.B.).

Three baseboard-mounting valveholders, two
4.pin and one 5-pin {(Bulgin).

One type H.F.8 H.F. choke (Bulgin).
One type H.F.9 ditto (Bulgin).

One 3-point switch, type S.36 (Bulgin).
One 4 to 1 L.F. transformer (B.T.S.).

Five fixed condensers:
One .1 mfd. type 4603/S. Two .0002 mfd.
type 4601/S. One 2 mfd. type 3016. One

.02 mfd. type 4601/S (Dubilier).

Two .0005 mfd. variable condensers, popular

) | - -
B -

o + R T
HT.+ = 120V
80-7Q Vv l
HFC: LS.
-0002 MFD
5 L 150000,
W
5
8 I _'j | %
— J=-
6 10,0000
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i GBi=
T
' 3 — -02 MFD L—)» GB.+
K MFD 2 MFD T : i
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15 L l ] Swr :
e = LI+
W/CHANGE
SWITCH
Theoretical circuit of the receiver—not indicating the separate terminal arrangement,
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YMPONENTS
Thrée fixed resistances, § watt type :
One 10,000 ohms. One 15,000 ohms.

One 2 megohms (Dubilier).

One .25 meg. volume control with 3 pt. switch,
type VM.62 (Bulgin).
Four terminal mounts and terminals, type P.30
(Bulgin).
Three valves :
KT.2 (Oscam).

One wooden baseboard, 12in. by 9in.
panel 12in. by 8in,
for leads, screws, ete. (Peto-Scott).

One pair 2,000 ohm headphones {Ericsson).
One W.B. Stentorian Junior loudspeaker (W.B.).
One 2-volt accumulator (Exide).

One 120.volt H.T. battery (Drydex).

One 9-volt G.B. battery (Drydex).

Purposes

wired with 22 tinned copper wire and .

standard insulated sleeving slipped over

-to provide a neat appearance.' Any of the

proprietary screened connecting wires may,
of course, be used, provided that it is
remembered that the ends are properly
bared and cleaned where they are attached
to terminals. The resistors and fixed
condensers may be attached direct by means
of their wired ends, hut on the combined
volume control-on-off switch, soldering will
have to be resorted to.

If the receiver is to be built as a normal
broadcast set without the scope for
experiment-the two centre terniinal socket
strips may he omitted and the wiring to
them also left out. Incidentally it will be
noted in the wiring diagram, upon com-
paring this with the panel seen in the

type Z.21 (4-pin), HL.2 and

One
Wire for connection, flex

21| O D | G - | O I D) {1 ()
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illustration at the top of the page, that
the reaction condenser and wave-
change switch are not shown. The
latter illustration shows that these two
components are sitnated immediately
below the two tuning condensers, and
they have been omitted to avoid mak-
ing the wiring diagram difficult = to
follow. Having completed the wiring,
the receiver is now ready for test, and
this may be carried out either in the
form of “the complete threce-valver, as a
two-valver (H.F. and detector or detector-
L.F.) or as a single valver. Connect the
L.T., G.B. and H.T. batteries, and then
preferably test™ the receiver as a simiple
single-valver. Connect aerial and earth
to the second terminal strip and the phones
to the next strip. Switch on and pull out
the wavechange switch. As the right-hand
condenser is now rotated towards the upper
part of the scale, the Home Service
programmes should be heard. If oscillation
is present, turn the lower centre knob in
an anti-clockwise direction until oscillation
ceases. This is a normal reaction control
and should be used to augment signal
strength and selectivity as required. The
uses of this will be explained more fully
later. When signals have been heard
and it is found that the reaction control

On the right is the

receiver, three-

quarler fronl view,
showing the control
layout.

gives an increase in volumne, proving that
the wiring of the detector stage is more
or less in order, the aerial and earth leads
may be transferred to the end pair of
sockets, thus converting the receiver into
an H.F. detector combination. As soon
as the left-hand tuning control is rotated
so that it is in step with the other condenser
there should be a good increase in volume
of the station, except perhaps in cases
where the local station is very close and
the H.F. stage may be overloaded. Other
stations may now be tuned-in by turning
both condenser controls together, keeping
them in step by noting the level of the
background (rushing) noise. It may be
possible in some locations to connect a
loudspeaker in place of the phones and
obtain reasanable volume from this com-
bination, although some L.F. amplification
is generally desirable in order to obtain

good loudspeaker results. Therefore, the
next step is to add the output stage, by
transferring the speaker to the end pair of
sockets and bridging the sockets from which
the speaker or phones have heen removed.
Any ordinary piece of wire may be used
for this purpose. When the output stage
has been included,.the right-hand control
also comes into action. This is a volume-
control, and regulates the signal passed
on* to the output valve from the detector
stage. When. turned to its maximum
position in an anti-clockwise direetion
signals are at a minimum, and rotation in a
clockwise direction gradually increases
signalstrength. Thetwocontrels—ieaction
and volume, may be used together in
certain circumstances to provide varying
degrees of selectivity, but these arrange-
ments, and other facts concerning the
receiver, will be dealt with in later articles.
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Z The range of pilot
§ lamp holders is un-
§ cqualled for quality
and efficiency.

A large variety of
different models is
actually stocked, and
§ any type of shell,
t A, B, C, D or E can
be fixed to any
bracket. The selec-
tion below is repre-
sentative of our wide
range.

We also list- an
I extensive rangc of
radio components,
chokes, switches,
plugs, etc., particu-
lars of which we shall
| be glad to supply
upon application.

The “ Student’s
Three’’ in this issue
B incorporates chokes

§ I.F.8 and H.F.9 and
# volume control V.M.
62.

A SELECTION

M.E.S8. Dual Live 61)
28 Bracket.
M.E.S. Springplunger QD
- 26 Contact.
8 M.ES.Double Clip 3P
33 Bracket.

M.E.S. Recessed Fix. 27

9 ing Bracket

Live.

M.E.S. As No. 60,side 39
62 earspinched

M.E.S. As 27 lessside 230
45 ears.
M.B.C. As No. 12, eats .7

14 pinched over. 4&“
M.B.C. Baseboard or 4_7]’
6 chassis fixing. " 2
8.E.8. Baseboard or A°
81 chassis fixing. 4‘%

$.E.S. Baseboard o
SB %ﬁaessic; If:ixinogt. 4'};

PLUS 10%, WAR.

INCREASE

Ltd., ABBEY ROAD

Advert. of A. F, BULGIN & Co.
BARKING. Tel. RIPpleway 3474

over.
M.ES.Live Fixing 3
i 61 Bracket. |
M.E.S. As 27, side B
42 ears pinched
over.

CAREERS IN RADIO
(Continued from page 83)

both personal and by post, cater for some
of the highest standards, and it is possible
to- obtain” many academic degrees even
through a correspondence course. Mathe-
matics is one of the main features and is
applied widely in radio design, whilst the
complete industry employs chemists, metal-
lurgists and physicists in addition to
electricians and the purely manual worker.

In addition there are, of course, the
draughtsmen who are engaged in preparing
the blueprints of receivers, cabinets and
other apparatus used in modern radio
equipment, '

Making Preparations

The obvious first difficulty of those who
are thinking of taking up one of these
trades is how to make a start., If your

1 education has only just finished and you

have included some of the subjects men-
tioned above you may be able to obtain a
post right away. On the other hand, you
may wish to brush up certain subjects, or
even to take up an entirely new subject,
and therefore one of the specialised training
colleges will prove of the greatest value.
From our library of books, a copy of which
will be found on this page, you will be able
to select volumes which will solve any
problems which you may have, and they
will enable many to take up radio for the
first time. The Encyclopaedia, for instance,
explains clearly all the terms met with in
modern radio apparatus, and is fully illus-
trated. The Service Manual explains clearly
the procedures adopted in servicing modern
apparatus, with especial reference to the
superhet, which is probably the widest
used receiver to-day, both in the Services
and in civil life.

Sound Engineets :
A branch of the industry which has not
to-day been given the prominence it
deserves in this country is that generally
known as Sound Engineering. It embraces
mainly those engaged in public address
work, and although in the past much of
this work has been carried out by small
radio firms who have simply made do with
odd equipment which was handy, it is
actually a very specialised branch of the
radio trade. For instance, suppose a large
open-air meeting is to be held, and some
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form of redistribution is needed to cover
the arta over which it is likely that the
public will be spread. A radio technician
or sound engineer who has studied his
subject will be able to select speakers
suitable for covering the area in the most
effective manner with the minimum of
power; will be able to place them effec-
tively, and the result will be that evervone
will be able to hear clearly the words of the
speaker. Contrast this with the effects
seen at some meetings where unqualified men
have erected the equipment. Deep boomy
tones come from unguitable speakers and
it is almost, if not completely, impossible
to understand a word of what is being said.
The same thing applies inside a building.
Badly arranged speakers will result in
echoes or distortion which will prevent
good sound gadiation, or feedback may
occur which will result in the amplifier
gain being reduced to such a level that
insufficient power will be fed to the spealers
and the sound will thus be inaudible in
many parts of the hall.

In America this work has been developed
in a very extensive field, owing, of course,
to the much wider scope offered in that
country, and special training centres are
available for sound engineers. The work
includes, Qf course, design and maintenance
of amplifiers and microphones and these
alone are a complete source of study for
the would-be technician.  Also included
in the field would be recording, as many
public meetings or similar functions are
of such an importance that a record of
certain speeches or performances in the case
of entertainment are needed.” If not, the
engineer may desire to make a record with a
view to a subsequent sale to the performer
or“speaker. This is a profitable business,
and many good radio dealers now include a
private recording studio on their premises.
The guality of a properly * home-recorded ”’
disc should be indistinguishable from that
of the commercial record, and it is possible
to use portable apparatus and still obtain
the same high degree of reproduction.
It will thus be seen that there is an ex-
tremely wide and varied field available for
those who are keen to take up some form
of radio as a career, and we shall be pleased
to answer any questions relative to “the
matter which have not been covered in

this article or in our Gift Book which is

announced on another page.
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A COMPLETE LIBRARY OF STANDARD WORKS

PRACTICAL WIRELESS ENCYCLOPAEDIA 7/6, by post 8-
EVERYMAN’S WIRELESS BOOK 5/-, by post 5/6.

SIXTY TESTED WIRELESS CIRCUITS 3/6, by post 3/10.
COILS, CHOKES and TRANSFORMERS 3/6, by post 3/10.
PRACTICAL WIRELESS SERVICE MANUAL 6/-, by post 6/6.
WORKSHOP CALCULATIONS, TABLES & FORMUL/E

'NEWNES’ SHORT-WAVE MANUAL 5/-, by post 5/4.

THE HOME MECHANIC ENCYCLOPAEDIA 3/6, by post 4/-
WIRELESS TRANSMISSION FOR AMATEURS 3/6, by post 3/10.
DICTIONARY OF METALS AND THEIR ALLOYS 5/-,

)< - 1 -

CAMM. )

3/6, by post, 3/10.

T ) (1T 1D} ) - ) S | (I ) S { | - ) D () D | ) - ) ()

by post 5/4.

PRACTICAL MECHANICS HANDBOOK 6/:, by post 6/6.

All obtainable from or through Newsagents or from Geo. Newnes, Ltd., Tower House, Southampton St., Strand, W.C.2
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Looking Ahead

IT is somewhat refreshing to learn that

in spite of the difficult situation now
existing in Europe because of €he war, all
the original preparations for the World’s
Fair to be held in Rome in 1942 are being
adhered to.- As would bc expected, not
the least interesting section of the Fair
will be that devoted to radio in all its many
manifestations.

Bearing in mind that Marconi was an
Ttalian, it is quite fitting that Italy should
undertake this work, for a debt of gratitude
is owed by the whole world to this engineer
and scicntist who made commereial wireless
possible and assisted so materially in the
development, of television. In this radio
section a first class historial assembly of
apparatus is being organised, and if eircum-
stances permit it is hoped to include original
television and radio equipment from all
the important countries of the world. It
is not always realised how much work has
been done in Italy with the object of
providing a satisfactory television service,
and one of the leading manufacturers to
help in this connection is Safar. The
Telepantoscope invented by Castellani is
used in the television camera, and has been
described before in these columns, the

The Strand Magazine

WHEN M. Curie and his brother

announced in 1880 that they
had discovered a curious thing about
crystals of quartz, they did not tmagine
that their observalion would make tele-
vision possible, or protect us from ice-
bergs and submarines.

Readers of this page are likely to be
interested in an extremely able article
in the April issue of THE STRAND
MAGAZINE on ‘ Discovery of In-
audible Sound.”” The amazing uses of
supersonic waves are described, and il is
rightly pointed out thal although nobody
knoaws yet the limits of their usefulness,
they are already one of the most impor-
tant safeguards to our counlry.

This same issue of THE STRAND
also contains a particularly interesting
account of the traintng of the Naval
Diver. It's obtainable through all
Newsagents and, Bookstalls.

principle of working for converting the
optical image into a television signal differs
from the Iconoscope. As far as the ultra.
short-wave radio transmitter at Rome is
concerned, the vision signals are radiated
on a wavelength of 6.8 metres and the
sound on 7.4 metres. Picture dissection
is one of 441 lines interlaced, while the
aerial power is rated at 5 kilowatts for full
white in the picture, the frequency charac-
teristic allowing for a maximum modulation
frequeney of 3 megacycles without distor-
tion. In Milan, facilities are provided for
television demonstrations on closed circuit,
and here again the Telepantoscope is
employed in the television cameras. It is
as well to remember that with this device
the signal mosaic is built up in such a way
that it possesses a luminous inertia of the
same duration as the frame frequency.
It is claimed that in this way befter sensi-
tivity is secured and less flicker. Focusing

is carried out electrostatically, but the line
and frame deflection circuits operate electro-
magnetically. The demonstration receivers
cmployed for public viewing of the studio
programmes enacted in the same building
incorporate 16in. cathode-ray tubes of a
relatively short length and having a front
screen face of the latest flat type. Since
electromagnetic operation is employed the
controls of these sets are very simple and
compare favourably in performance with
British sets in use last vear.
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Electron Multiplier Modulator
'I'HE photo-electric cell, complete with

electron multiplier, has been employed
for a variety of purposes in modern indus-
trial science, and it is now suggested that
it can function in such a way that full
modulation can be derived from it in a
television transmitter. Between tle photo-
electric cathode and main anode are inter-
posed the usual secondary emissive elec-
trodes, these being of open grid type.
Appropriate positive potentials are applied
to these via potentiometer, so that the
voltage increases in magnitude as the
electrodes become nearer to the anode.
Between the final multiplying clectrode
and the anode a constant voltage is applied
and-a voltage of the same frequency as the
vision carrier wave is magnetically coupled
to this section of the circuit.

and very bad for the nerves.

and your time.

and for yourself personally.

best of existing conditions.

Accountancy Examinations

Advertising and Sales Manegement

Agriculture

A.M.1Fire E. Exams.

Applied Mechanics

Army Certificates

Auctioneers and Eslate Agents

Aviation Engineering

Banking

Blue Prints

Boilers

Book-keeping, Accountancy and Modern
Business Methods

B.SC. (Eng.)

Builders’ Quantities

Building, Architecture aud Clerk of
Works

Cambridge Senlor School Certificate

Civil Engineering

Civil Service

All Commercial Subjects

Commerciai Art

Concrete and Structural Engiueering

D b Bison Allab )

Engineering.  All branches subjects
and examinations.

General Education

G.P.0. Eng. Dept.

Heating and Ventflation

Industrial Chemistry

Institute of Housing

Insurance

Journalism

Mathematics

Matriculation 4

—DO NOT CONCENTRATE ON WAR—

Do not concentrate your thoughts upon war subjects.

Read, write, sketch, paint, study your vocation ; anything that will occupy your mind
! Make use of the long dark nights by concentrating upon something
useful. During the last war many people learned how to write short stories, etc. ; to-day
a number of them are world-famed authors.

By becoming efficient in your vocation you can give the best service to your country
and to yourself. The more you increase your earning power the better it is for the country

War or no war, carning power always brings its possessor to the front. It is no use
waiting for better times. The ideal opportunity never arrives.
Therefore, delay is useless ; it is worse, it is harmful.

DO ANY OF THESE SUBJECTS INTEREST YOU?

If you o not see your own requirements above, write to us on any subject. Full particulars free.

You will find it very worrying

We have to make. the

Metallurgy

Mining, all subjects

Mining, Electrical Engincering
Motor Engineering

Motor Trade

Municipal and County Engineers
Naval Architecture

Novel Writing

Pattern Making

Play Writing

Police, Special Course
Preceptors, College of

Press Tool Work

Pumps and Pumping Mschinery
Radio Communication

Radio Service Engineering
Road Making and Maintenance
Salesmanship, 1.5.M.A,
Eanitation

School Attendance Officer

Secretarial Exams.

Sheet Metal Work

Shiptuilding

Shorthand (Pitman’s)

Short Story Writing

Speaking in Pu'vic

Structural Engineering

Surveying

Teachers of Handicraits
Telephony and Telegraphy
Televisicn

Transport Inst. Exams.

Weights aud Measures Incpector
Weldiug

Wireless Telegraphy and Telephony
Works Managers

STUDY AT HOME IN
YOUR SPARE TIME

EVERY DEPARTMENT IS A COM-
PLETE COLLEGE: EVERY STUDENT
IS A CLASS TO HIMSELF

JOURNALISM

Short Story, Movel and Play
Writing.

There is money and pleasure in Journalism
and in Story Writing. No apprenticeship, no
pupilage, no examinations, no outfit pecessary.
Writing for newspapers, novels or pictures, 1s
not a gift ; it is a science that can be acquired
by diligent application and proper guidance.
It is the most fascinating way of making
pastime profitable. Trained ability only is
required, we do the training by post. Let us
tell you about it.

DEPARTMENT OF LITERATURE 104

IF YOU ATTEND TO THIS NOW IT MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE

COUPON—ygHis

i o

TO DEPT. 104, THE BENNETT

COLLEGE LTD., SHEFFIELD.
Please send me (free of charge)

Particulars o vveveass YUCross out line which
our private advice about docs not apply)

Name .. oo« goromren Fe « gl G « TT-Te o o o ¢ 98
Address
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~ DUO NICORE
TUNING COILS

have been selected for

THE “ STUDENT’S”” THREE

made
of a

for their consistent efficiency,
possible by the employment
high frequency iron core.

The cocils are supplied on bakelite
bases, fitted with terminals, thus
simplifying the wiring of the receiver,

BP8G AERIAL GOIL price /- .00

VARLEY (roP. OLIVER PELL CONTROL, LTD.)
CAMBRIDGE ROW, WOOLWICH, S.E.18.

Indispensable to the
Modern Handyman

THE
HOME MECHANIC
ENCYCLGPADIA

By F. J. CAMM

An up-to-date and comprehensive guide
to the Mechanical, Scientific and Tech-
nical Interests of the day—with expert
articles on Aircraft, Television, Models,
Astronomy, Electricity, Photography,
Chemistry, Woodwork, Motor Cars,
Wireless and Home Cinema,
Over 600 lllustrations.

3/6...

From all beoksellers, or by post from the
publisher, George Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street,
Strand, London, W.C.2.
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LATEST TRADE NEWS

An Efficient L.T. Charger
T would appear that during the last six
months, the demand for reliable low-
tension chargers has shown a marked
increase, and this is, no doubt, due to the
more extensive use of low-tension emergency
lighting systems and the necessity of keeping
car accumulators in a fully charged con-
dition. The demand has introduced several
new types and this week we have received
for test purposes a newly introduced
model from Messrs. T. W. Thompson,
of 176, Greenwich High Road, Greenwich,
S.E.10. In all fairness to the makers, it
should be noted that although the model

The
A

in question is a new addition to their range
of products, the makers are by no means
new to the market as they have been pro-
ducing similar equipment for the last
twenty-five years.

The unit, as theillustration shows, is neat
in appearance, sturdy in construction
and, owing to the perforated metal con-
tainer, provides adequate cooling facilities
for the mains transformer and metal
rectifier. The output is designed for 6-volt
and 12-volt cells, the change-over being
made by plugs and sockets. The mainstrans-
former is substantially designed, and will
deliver an output far in excess of that
nceded in the unit so that there is little risk
of damage due to an accidental overload.
The latest type of non-valve rectifier is
incorporated and will supply a generous
l-amp on load. The price of the unit is
35s., and it is guaranteed
for 12 months. The overall
dimensions are 9ins. by 4ins.
by 4ins.

.C. charger.

they are replacing the Mercury Rectifier
Type GUS, with a valve of a new design
to be known as the GU50.

The Osram GUS50 has characteristics
identical to its predecessor, and can be
employed in all apparatus for which the
GU5 has been specified. As a result of
considerable research, it incorporates many
modifications in design however, which
will improve the reliability factor under
maximum conditions of operation.

This new valve can be recommended with
confidence as a reliable rectifier where an
output up to 250 milliamps per valve (with
delayed switching) is required. It is rated
up to 1,500 volts R.M.S.,
and priced at 25s.

Osram VMP4G Replaces
VMP4
The G.E.C. also states

that valve type VMP4, the
4-volt indirectly - heated
variable-mu H.F. Pentode,
is now obsolete. To meet
the requirements of servicing
for receivers in which this
valve was used, the more
recent VMP4G will now be
supplied fitted either with a
5-pin or 7-pin base asrequired.
It ‘has been proved in
tests that the VMP4G will
replace the VMP4 with perfectly satis-
factory results, and the removal of the
VMP4 from the market has, therefore, been
deemed quite justifiable,

new Thompson

Owing to pressure on

space, several regular

features have been held
over.

Although not  strictly
valves in the accepted sense,
the Tuneray Indicators
recently introduced by the
G.E.C. may be classed in

New Osram Valves | .r'-

the valve group. These are
similar to existing models
but have small tubular bulbs
to facilitate mounting in
radio receivers and obviate
the necessity of using a

63
Y&

970
1030
82:0MIN.
860 MAX,

MIN.

93.0 MAX,

rigidly held valveholder.
Comparisons in size may be
made by reference to the

dimensioned diagrams on
right. The type numbers are »

Y61 and Y62, and they may

T

be used toreplace the Y63 and
Y64 types in all sets already
using the latter. The prices
of these two indicators are
8s. 6d. each. In addition
the G.E.C. announce that

300

OLD

=

Dimensioned drawings for comparison purposes, of the old and

new Osram Tuneray indicators.
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HIGH-FREQUENCY COUPLINGS

(Continued from page 88)
resistance is indicated in Fig. 3 by broken
lines. There is one other slight dis-
advantage of the tuned-anode circuit, even
when it is arranged as shown in Fig. 3,
which is that the full voltage of tho H.T.
siipply is applied betweén its terminals,
so that if the vanes were to touch a short-
. circuit would result. Provided that a good-
class condenser is used, however, this can
be ignored.

H.F.-Transformer Coupling
The third form of inter-valve coupling
HT+

REACTIOA'j WINDING

E - 3.
Fig. 4 —H.F. transformer coupling is shown here.

is that shown in Fig. 4, and this is in reality
a combination of the other two arrange-
ments. The coupling provided is by means
of an H.F. transformer, the secondary
winding of which is tuned, the primary
being aperiodic, and it is identical in
principle with a standard aerial tuner. In
the present instance it is not possible to use
a three-point wave-change switch, and two
separate on-off switches or a four-point
switch must be used instead, unless a by-
pass condenser is used in the same manner
a8 in the tuned-anode circuit deseribed
above. The tuned-transformer method of
coupling combines the advantages of both
of the systems previously considered,
besides which, theoretically, it provides a
certain amount of voltage step-up, due to
the secondary winding having a greater
number of tums 4han the primary. This
additional amplification is not always
realised in practice but the method of
coupling is extremely good when a well-
designed coil is employed. But if a poor
coil is employed it is usual to find that the
receiver is very inefficient at various wave-
length settings, or that reaction control is
very ‘‘ unsteady.”’

As far as the single-valve, high- frequency
amplifier which we are consxdermg, is con-
cerned, it does not matter very much
which of the three types of coupling is used,
provided that the dxsadvantages and specm,l
points dealt with are borne in mind. On
the other hand, when we come to consider
a receiver having two H.F. stages, the
position is rather different, and it is best
for the amateur to avoid using a pair. of
tuned-anode circuits, because it is then
usually rather difficult entirely to avoid
gelf-oscillation, due to the fact that the
circuits are too efficient.

SCHOOL BROADCASTING IN WAR-TIME

N prasenting the programme of School
Broadcasts for the Summer Term, 1940,
the Central and Scottish Councils for

School Broadcasting hope that the various
series will be found of special value in the
difficult conditions which have been imposed
on schools by the war.

Broadcasts have been modified where
necessary both in their content and their
presentation to suit war-time conditions.
For instance, there is now only one Home
Service programme for the whole of Great
Britain, and certain series of particular
interest to Scotland and Wales have had to
be abandoned, but the essential quality
and purpose of School Broadeasting remain
—to provide something which the teacher
himself cannot give, and to supplement the
work of the school on* the imaginative side.
In addition, for many children living in
strange surroundings away from their
parents, it has provided a reassuring link
with the outside world. It may not be
out of place to quote the following statement
on the contribution of School Broadcasting
which appears in the English Programme of
Broadcasts to Schools 1939-40, and which
remains true to-day in war-time as it was
in peace time:

School Broadcasting should not. be
viewed in isolation. On the one hand
it is a section of general broadecasting ;
on the other it is one of the elements
in modern education. Education is
passing through a stage of rapid develop-
ment ; the boundaries of the school are
receding and, as they recede, the
responsnbxlmes of the teacher increase,
It is the avowed object, of the educator
to-day to prepare children for life, both
in work and-play; in fact, t,he school is

or should be part-of life. The teacher
has no longer to be content to instruct
his pupils in classroom subjects; - he is
all the time seeking ways in which he can
link up classroom teaching with life
outside the school. Broadecasting is an
important outside influence on the
development of the child. The teacher
who brings it into the school is dmwing
into his service somethmg which is part
of the normal experience’of home life
to-day. Moreover, apart from what the
child learns from the broadcasts, he has
his first experience of listening under
guidance. He is likely to spend many
hours of his adolescent and adult life
listening to the radio. The teacher has
a chance of doing something to
train his powers of selection and con-
centration.

During the first term of war-time School
Broadcasting, the B.B.C. Central Council
were trying to interpret the needs of an
audience which as to perhaps 75 per cent.
of its total number was listening under
abnormal counditions, and the B.B.C.
Schools Department, evacuated to a
country house and working under equally
abnormal conditions, executed the Council’s
commission with indomitable efficiency.
Gradually normality returned on both
sides. By the end of the autumn term
feveer schools were working in shifts or in
strange buildings and more Heads of
schools were in a position to find out.what
the Council were doing and to tell them
what would help them. At the same time
the difficulties of production became less
and the new technique of presentation
(the children lacking qllustx;n;ed pamphlets
to refer "to) more assured

=ELECTRADIX==

SIGNAL GEAR

Morse Keys, Practice Sets, Buzzers, etc.

L.R. SOLO PHONES. The exira
receiver you want on your phone
line. For use with buzzer morse.
A circuit tester with a pocket
cell. Single Earpiece, 40 ohms,
metal hook&)oop, with cord, 1/3.

itto, D. hms, with cord,
“1/8. W E 1,000 ohms, with cord,
2/~. 2,000 ohms Earpiece, \\'1th
cord. 2/6.

L.R. DBOUBLE HEADPHONES.
Pllot Signallers 120 ohm, Phones.
All Ieather headbands with slide

ustment g .strap angd 4ft.
cord. Comfortable 3 6 Sulllvan 120 ohims. alumini
headbands, 3 9, cords 1/6 extra.

H.T. BATTERY SUPER-
SEDERS. 8 v. at 6 m/a
for H.T. from your 2-volt

H.T.
Tin. x 4iin. x 3in

Rectifler, by ) . Brown.
Sale 37/6. Full guarantee.
T'ype S, for larger sets. Can
be supplied for elther 2-volt,
Model 10, output D.C. 120 volt.
20. output D.C. 135 voit, 20 m/a.
6/12 volg car type, 4 amp., 10/~

A.R.P. PETROL ELECTRIC GENERATING SETS
4 FOR LIG AND

4- volt or 6-volt battery.

10 mja, 2 taps, 65/-. Model
3taps, 70/-. VIBRATORS,

HTING
CHARGING FOR £16 ONLY,
A 500-watt, single cyl.. 2-stroke,
water-cooled, self-oiling Stuart

er engine ; mag. Ign.
coupled to 50/70 volts, 10 amps.
shunt dynamo, 1,000 r.p.m
£18. No increase, in price. these
are £40 sets ready for immediate

FOR £12. A 150-watt engine
and dynamo on similar Hnes but coupled to 25/30 volts.
6 amps. dynamo.

A.C. MAINS CHARGERS.
LESDIX TUNG AR
CHARGERS. Two models of

_these famous sets. One for 70
volts 6 amps. with meters and
controls, ete., will handle 100
cells a day. £7/17 6. Another fine
Tungar for two 5 amps. circuits
with meters and variable volt
controls, 70 volts, 10 amps., for
200 cells, bargain, £12/15.

A.C./D.C. DAVENSET, Type G.C. House Garage Wall
Type Charger, 3 circuits, output D.C. 25 volts 6 amps,
Trans. tapped for 15 volt 20 volt 25 volt. Two indepen-
dent circuits, max. cell capacity 40 radio cells, £6/5.

PHILLIPS Model 1087 with valve for 24 volts 10 amps.
, Steel case, £7/10,

DAVENSET A.S.C 4. 4 circuit charger for up to 80 cells.
List Price £32. Four sets of Auto-charge regulators
and indications on panel with switch volt control.
Four circuits of Jamp., 1 amp., 2 amps,, and 2 amps. or
three of 1 amp. 2 amps. and 2 amps., or one of 50 volts
6 amps. Fine steel clad set complet,e 'in details that will
quicKy earn {ts cost, £14/10.

D.C. CHARGING OFF D.C. MAINS, £14. Davenset
DC2 steel-cased 200'250 volt charger large meters, wheel
controls. 2 circuits, 1 amp, amps., as new., Sale
price £5/10. Charging resistances. all sizes in stock.
State load required. :

230/230 volts. MAINS CONVERSION UNITS. For
operating D.C. from A.C. mains screened and filtered,
120 watts output. £2/10s.

TELESCOPES. Navy Telescopes, small gun type. 25/-.

MAGNETIC 1iin. COMPASS with Plain Scale. Bevel
glass, brass body. 9d-

MOVING COIL MIKES. Toxpedo P.M. moving-coil
mike. model T.M.. needs no battery, directional cofrect
frequency response, ideal for P.A. and recording., 55/-.
Table stand, 7/, Transf., 7/6. Epoch type ditto, a robust
and handsorme P.M. M/C. mike, 356 : with table stand,
42/8. Transformer, 7/6.

MIKE FLOOR STANDS, 26in., 12/6 37in.. 15/- ; 48in..
18/6. POWER ALTERNATORS, H.F., 50 cycles, 20
§— amps., 10 volts, £3/!0 Ditto

i i .S double, type W. 500 cycles.
s 100 volts, 3 amps. and 70

] volts, 3 amps. D.C.. £5/10.

RADIO ROTARY CON-
VERTERS. For A.C. Re-
ceivers on D.C. mains to
230 v. A.C. output. In silence
cabinet, with Alter. All sizes
in stock from 15 watts up-
wards. 30, 50, 100 . 400 and

in 12 volts and 50 volts
input. T.V.T. Sets 6
volts to A.C., 25/~
MEGGERS. 100 volts,
200 volts 500 volts, and 1,000 volts from £6/10s.
RELAYS. Ultra sensitive moving cofl
Relay, 1.000 ohms, coil closes circuit on
50 micro amps,, 60/~ 2,000 ohms, 5 m.a.
lightweight magneuc Relay, 10/6.

5/ E\lERGENCY PAR-
CELS "of useful stand-by
Send for 1940 Bargains List ** N.”
ELECTRADIX RADIOS

electrical and radio repair

material and apparatus, 10 lbs. for 5/-,

218 Upper Thames Street, London, E c4
Tdephanq Ccnlml 4611, T"—_@g
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Commercml
Coil Connections

Details of Terminal Indications for Certain
Popular Coils

E are continually receiving inquiries
from readers for details of connec-
tions of coils which are not now in

normal circulation, and as we have re-
peatedly pointed out it is not advisable to
try out modern circuits with old parts. We
have given certain details previously, but as
all issues are out of print we are reprinting
this data. It must be pointed out that
coil connections have never been standard-
ised, as have certain other components,
and thus the fact that a certain coil may
have six terminals does not mean anything.
Even the numbering of these terminals
bears no indication to its type or the method
of using it, and thus we may find that one
coil wilt have terminal number 1 joined to

- the grid, whilst another will have terminal 6
taken to the same point.

All-wave Coils

In 1933 the Lissen Four-range coil and
the British General All-wave Tuner were in
common use, and these are very popular
with home constructors. The circuit of the
Lissen coil is given in Fig. I, and it will be
seen that in this component the various
sections are short-circuited by means of the
self-contained wave-change switch as the
ranges are lowcred. The four bands'
covered are from 12 to 38, from 22 to 90,
from 190 to 555, and from 800 to 2.000

/=
Fig. 1.—Circuit of the Lissen 4-range {tuner.

metres, and the coil may be used in a simple
detector stage or as an H.F. coupling coil—
in this case taking the preceding anode to
the coupling condenser in place of the series
aerial condenscr. The efficiency of this
coil will not be found so high as modern all-
wave coils, and it is, of course, of much
larger dimensions.

The British General Tuner is of a different
type, having a transfer aerial tapping for
each range, and incorporating the circuit
shownin Fig. 2. In this case the ranges are
14.5 to 40, 32 to 90, 200 to 550, and QOO to
2,000 metres, and for this, as \\ell as the

Lissen coil already mentioned, a standard
.0005 mfd. tuning condenser should be used.
It must be pointed out that several different
types of British General Tuner were pro-
duced and the reference-letters given in
Fig. 2 may not apply to all of them. The
coil illustrated was used in our All-wave
Unipen receiver described in 1933.

Telsen Variable Selectivity Coil

Another very popular coil of its time, and
one which is still in common use, is the

AL

Fig. 2.—This is the original British general tuner.

Telsen component which had a small self-
contained condenser mounted on top of it
for aerial tuning purposes. It was known
as a variable selectivity coil, and the circuit
and connection numbers are shown in
Fig. 3. In some cases it may be found
desirable with this particular coil to include
a fixed condenser having a maximum
capacity of .0003 mfd. across points 4 and
6 to prevent medium-wave breakthrough.
With this coil a separate wave-change
switch has to be employed, and this should
be of the three-point tvpe.

Another Telsen cotl about which we still
receive requests is the Type 349—one of
the first miniature screened iron-core coils
to be produced. This has six terminals
only, and they are wired, as shown in
Fig. 4. With this, as with most other coils
described, it is possible to employ a simple

A NEW HANDBOOK

NEWNES
SHORT-WAVE
MANUAL.

5/- or 5/4 by post from the
Publishers,
GEORGE NEWNES, LTD.,

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

~ April 13th, 1940
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0003 0005
MFD. MFD.
s B
e | |
Fig. 3.—The popular Telsen variable sclectivity
coil.

detector stage or to use them in an H.F.
stage as H.F. coupling components. In
each case the anode takes the place of the
aerial lead.

Band-pass Coils

An early Lewcos coil of interest was’the
unscreened bandpass filter, built up round
two small formers mounted on a base in a
“V*’ formation. This coil also contained
a switch in the base, and the terminals,
instead of being numbered, bear reference-
letters. These are shown in the circuit in
Fig. 5, and it will be seen that a coupling
condenser has to be employed. This
should be of the non-inductive type having
a maximum capacity of .02 mfd., and if
possible a mica condenser should be
employed. In this particular coil unit the
series aerial condenser is included in the
coil mount and thus, when used as an inter-
valve coil, the anode would be joined to
terminal A direct. This coil is not ideal for
modern conditions owing to the fact that the
wave-range on the medium band is from
235 to 550 metres, and thus it is not possible
to tune down to a large number of popular
stations. Turns can be stripped from the
former, but some difficulty may be experi-
enced in balancing the two windings, and if
this is done then a separate panel-trimmer
should be connected across one of the
condensers to enable the two circuits to be
balanced for distant station work.

Lissen Type LIN5101

A screened cail in the Lissen range which
is still popular is type LN5101, but it
must be remembered that this firm has
produced dozens of screened coils and unless
the type number is given on the coil-

e

#

Fig, 4.—This is the Telsen fype 349 coil.
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sereening can these -reference numbers
cannot be followed. The circuit is shown
in Fig. 6,-and the wave-range covered is
from 200 to 530 and from 800 to 2,100
metres. It will be noticed in the circuit
that the reaction condenser 1s shown
jointed betiveen the anode and the terminal
5, or between terminal 6 and earth, and this -
enables a metal panel or an insulated panel
to be used at will. The latter coninection is
preferable as it puts the reaction condenser |

Fig. 5.—The Lewcos bandpass coil.

moving vanes direct at earth potential
and ‘this avoids tuning difficulties when
critical réaction adjustments are being
made. If & metal panel is employed and
the ¢ondenser is joined between the anode
and the reaction winding, in any type of
coil, the condenser must be insulated from
the panel (if this is earthed in the usual way),
otherwise the reaction coil is short-circuited.

Z

=3
‘0005
MFD.

Fig. 6.—Lissen type
LN510T coil,
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How Old are

UERIES regularly received from
readers very forcibly bring home
the fact that many listeners fail to

realise that the valve is not a permanent
part, of a radio receiver, and that, apart
froni the fact that it gradually deteriorates,
accidents in connecting up or testing a
receiver may very seriously impair the
efficiency and shorten the life of a valve.
The queries in question are:

1. “My output pentode glows with a
blue incandescence which varies with the
music. . . .”’

2. “I switched on but no signals or hum
came from the loudspeaker. After a few
minutes I raised the lid of the cabinet and
was surprised to see that the pentode was
red-hot. . . .”’

The solution to the first query is generally
the fact that the receiver is being operated
without H.T. for a considerable period of
the testing-time whilst the set is being
installed, and the result is that the output
valve has become *‘soft.”” In the second
case it eventually transpired in one instance
that no londspeaker was connected ‘to the
set. and thus there was no load for the
output valve (a mains pentode). Conse-
quently, owing to the considerable wattage
dissipation from the screen which resulted,
the entire electrode assembly had become
red-hot and the life of the valve was not
only considerably reduced, but less than
half the normal output was obtainable
when the receiver was subsequently correctly
connected up.

A Story and a Meral
Most valve manufacturers give a guarantee
of a definite life to a valve, and this means
that when used under correct operating
conditions it should provide for that period,
‘the anode current, wattage dissipation,
and other characteristics which the makers
state for that particular valve. The care
which is taken at the factory, not only in
assembly but in testing, prevents all but a
very few defective valves from finding their
way into the hands of the listener. Now
and again, unfortunately, a peculiar defect
does enable a valve to pass its factory tests
in spite of some fault, and after only a short
period of use it breaks down. In such
cases, however. the valve makers will
exchange the valve and will examine the
faulty one in order to take precautions
against a similar defect again arising.
Therefore, the listener may be reasonably
certain that when the valve is plugged into
his receiver it will give good service for a
definite period of time. Owing to the
method by which a valve functions, how-
ever, there is a gradual deterioration, or
falling-off in performance. This is so slight
that it is not noticeable and after, say, six
months’ use the receiver appears to give
exactly the same performance as when
first installed. The same remarks apply at
the end of the year's use, but by that time,
if a set of brand-new valves of exactly
similar characteristics is used in place of the
old ones, a remarkable improvement in
performance will be noticed. We do hear
of cases where a constructor proudly boasts
that he has had the same set of valves for
three years, ““ and they are still as good as
~when I first bought them.”” Unfortunately,
this cannot be true, as the valve is what
might be called a ¢ perishable *’ article, that
is to say, from the moment the filament or
cathode is heated something is being used,
and this is not put back in any way, so that
in time they must become ‘‘ worn-out.”

PRACTICAL WIRELESS

Your Valves?

The moral of this is to replace your valves
after the period of life given by the makers,
and you will be richly rewarded, not only
in improved quality, but also in greater
“reach” or, in other words, improved
reception from all stations.

Points to Guard Against

The useful period of life above referred
to may be very considerably shortened if
the valve has become damaged due to
wrong connection, mechanicat shock, ete.
Some of the points, although at first
sight do not appear to have any effect on
the life of a valve hut which may prove
of great importance, are now given.

In a battery receiver it is essential that
the H.T. be applied whilst the filament is
alight. When trying out a new circuit,
therefore, make quite certain that the anode
cireuits are complete if the L.T. is switched
on. Although running the filaments alone
for a few minutes only may not make much
difference, if allowed to glow for a long time
the valve may become soft, Thisis because
when the normal anode current is flowing
there is a kind of * cleaning-up™ effect
which acts on the residual gases in the
valve envelope, and without this useful
effect the degree of vacuum is moditied,
with the result that softening takes place,
and in the outpnt valve in particular it is
denoted by the blue glow referred to in the
opening paragraphs.

In a mains receiver it is not usually
possible to run one supply without the
other, but in the event of a broken H.T.
supply circuit the same remarks apply.

When first installing a mains recetiver, or
when carrying out experiments, take
particular care to plug the valves into the
correct holder. At first it may not appear
to be a very serious matter if the wrong
holder is employed, but a moment’s thought
will show that in some cases serious damage
can be done. Take, for instance,’the case
of an A.C. receiver employing a directly-
heated pentode. If an ordinary triode is
plugged into this holder there will be a
positive voltage of about 150 to 200
applied to the cathode (the centre pin) with
disastrous results.

“ Another little-known point relates to
overloading a modern high-slope valve. In
the case of an output pentode.of this type
the application of a very large signal will
cause considerable transient anode-voltage
surges, and if an inductive anode load is
being emploved these may rise to as much
as five times the steady anode feed voltage.
This may cause what is known as a © flash-
over”’ inside the actual valve, breaking
down insulation, impairing the vacuum,
and in an extreme case actually causing the
glass envelope to fracture.

Other points, such as incorrect voltages
caused by wrong connection or broken-
down resistances and condensers, will, of
course, occur to the average constructor,
and it should be unnecessary to point out
that short-circuits, either accidental or
intentional, can result in irreparable damage,
both to valves and other components.

EVERYMAN'S WIRELESS
BOOK -
By F. J. CAMM
NEW EDITION.
6/- or 5/6 by post from Geo. Newnes, Ltd.

(Book Dept.), Tower House, Southampton Street,
Strand, London, W.C.2.
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We can train you for a well-paid positien.
Wlthout interfering with your present occupa-
tion, you can study at home in your spare time
and become a qualified Radio Engineer.

Radio Electricians, Mechanics, Service
Engineers, Inspectors, Instructors and Tech-
nicians are urgently needed by Radie Firms
and the Government, and the demand for
such men will continue and increase.

There are also excellent opportunities for
spare-time money-making.

Our Home-Study Courses are praised and
recommended by leading Radio Authorities.
Hundreds of students of all ages whe are now
in well-paid positions owe their success to our
training. Many of them knew nothing abeut
radio before they joined our College.

LOOK TO YOUR FUTURE. Even if
you are satisfied with your present position,
you cannot be sure of your future. Safeguard
sourself against misfortune by becoming a
trained man.

I you are liable for Military Service or
wish to join the R.A.F., senu for details of

our new Radio Mechanic’s Superhet Course

{write M.S. 1n top corner ol coupon).
POST COUPON NOW aad learn bow you

can get better pay or profitable spare-t me work.

T. & C. RADIO COLLEGE

FA!RFAX HOUSE (P.A),
HIGH HOLBEORN, LONDON, W.C.I
m——————— T SRR R —
1 (Post in unsealed envelope, 1d. stamp.)

| Please send me frec details of your Home-Study
| Radio Courses.

| NAME

l ADDRESS.................cc00ne, 000k g aas

The R.A.F. still want
RADIO MECHANICS!

‘ Applicants should have a knowledge of the under-
lying  principles of superheterodyne circuiis.”
SUNDAY TIMES.

This vital and topieal knowledge is available in
one concise volume—a book which. says ** Practical
Wireless,” * gives all the information necessary
for a complete understanding of the superheterodyne
receiver '’—a hook which makes every detail of the
subject clear—a book which is essential to every radio
mechanic—

The

SUPERHETERODYNE
RECEIVER by ALFRED T. WITTS 4/8

net.

We also publish

SHORT - WAVE RADIO

By J. 1. REYNER 10/6 net.

A comprehensive survey of the available data con-
cerning short waves and of the practical methods
of their use in io and television transmission:
1t is profusely illustrated and an invaluable
companion to the author’s standard work :

MODERN RADIO
COMMUNICATION

VOLUME I 76 net.

Sizth Edition
“ Takes its place among the most important of

elementary textbooks for serious students of radio

communication.” WIRELESS WORLD.
“ This standard work 1is commended to all students

of engineering seeking wup-to-date and com-

prehensive review of the subject.” JOURNAL OF

THE JUNIOR INSTITUTE OF ENGINEERS.

VOLUME II 7/6 net.

Third Edition

*“ Can be well recommended ‘as a_textbook for the
student, and a useful reference book for the radio
engineer.”" INSTITUTE OF ELECTRICAL ENGINEERS'
STUDENTS QUARTERLY JOURNAL.

It is @ thoroughly good book for the job in view.
and it should maintain its well deserved popularity.”

T. & R. BULLETIN.

PITMAN-Parker Si-Kingsway- WCs2
(S =S =
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correspondents.

Steps to Quality—1

IR,—Several points seem to require
explanation in the article on a new
receiver by Mr. Hunt in your issue of
March 16th. The third valve is stated to
have an anode voltage of 120. As the
cathode is about 35 volts above earth there
is an effective anode voltage between anode
and cathode of 85. As the grid of this
valve is 25 volts positive to earth, the
cathode being 35 volts positive, there is a
grid-bias of 10 volts negative. But the
makers’ curve for the MHL4, the valve
specified, show the anode current, with
85 volts H.T., as dropping to nil at about
6 volts grid-bias. How will there then be
appreciable anode current with 10 volts
bias ? ’ ‘
Allowing for normal losses, the peak audio-
frequency volts required to load fully the
output valve, necessary on the grid of the
third valve, will be two or less. This being
so, it is difficult to see any necessity for
10 volts grid-bias. Also, as the output
valve is evidently to work normally, and
not as part of a Class B or Q.P.P. arrange-
ment, why should the receipt of a Bignal
increase its anode current?—A. O.
GrrrriTas (Hope).

Steps to Quality—2

SIR,.—-I have built up . the amplifier

described in your March 16th issue by
Mr. N. A. B. Hunt, exactly in accordance
with the cireunit there specified, and feel'
sure your readers will like to know how
pleased I am with the results, both on radio
and on records.

As a seeker after quality reproduction, I
have tried every other form of quality
circuit and can state that this latest form
of direct-coupled amplifier is'easily the best.
The most striking feature, in my opinion,
is the responsc to the upper andio-fre-
quencies while retaining the smoothness
and beauty of the original performance.
The speaker I am using reproduces fre-
quencies up to 15,000 cyoles, so that there
is no question as to the frequency-range L
am getting. Bass notes are also exactlyin
proportion, and transients are simply
amazing.

As regards the detector stage, I am using
a Tungsram D.418 diode in place of the
crystal and valve arrangement mentioned
in the article, and can confidently recom-
mend this to anyone who contemplates
making up the amplifier; as it will take a
smaller input than the usual type of
diode.—J. CLARKE. (Worcester).

Amateur Co-operation

IR,—Other readers mayv be interested in
my 9 me/s log of stations recently
received on an 0-v-2, home-built, with an
antenna 44ft. long and 17ft. high, running
W.to E.:
TAP, PCJ, CSW7 (Lishon), YUC, EAQ,
CR7BE (Lourengo Marques), VLQ, VUD2,
KZRH (Manila), JZL (Tokio), OFD (Lahti),

Open to Discussion

The Bditor does not secessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the sender (not necessarily for publication).

HAT4, TPBI1l, and several Americans,
including WGEQ, WGEA, WCAB, WBOS,
and WRCA.

I am 16 years of age and have been a
reader of your interesting and helpful paper
for the past six months. I should very
much like to correspond with any S.W.L.
in England or U.S.A.—DExNis HOWARD
(Dorking, Surrey).

The Radio Engineer’s Notebook

IR,—It’s a few weeks since I wrote to
you but would like to thank you now
for helping me to get into touch with my
friends whose addresses I didn’t know.
With the help of ** Thermion’s’’ column I
did indirectly hear from them. As usual,
every week my wife forwards me my copy
of PractrcaL WIRELESS, which is always a
godsend, being out of touch with the
practical side, but with the help of ** P.W.”’
the theory still continues. I, like many
more, I hope, are delighted with your new
serics of ‘ Radio Engineer’s Handbook.”’
I have got all my pages up to date and am
sure it’s gbing to be the finest serapbook I
ever made up. I look forward every week
to sticking the new issue in. In the
Services now I'm hoping to become a
signaller and find the pages, as well as
“P.W.,” very helpful. My morse is
coming on splendid,. and the metre and
frequency chart are very helpful, so you can
guess how I enjoy working out the formulse
with its help.—G. HazrLewoop (R.A.
Barracks, Somewhere in England).

o Boblens

PROBLEM No. 395

PURVIS had a four-valve battery receiver ;
which {ave very good resuits. One :
night whilst listening to®a distant station it
suddenly grew weaker, and in spite of retuning
he found he could not obtain any signais. He
decided to examiune the set on the following
day, and when le switched on to do so, he was
surprised to find that the set worked quite
wellagain. Afterabout half an hour, however,
signals again faded away into inaudibility.
What was wroug? Three books will be
awarded for the first three correct solutions
opened. Entries must be addressed to The
Editor, PRACTICAL WIRELESS, George Newnes,
Ltd.,, Tower Honse, Southampton Street,
Strand, London, W.C.2, Envelopes must be
- marked Problem No. 395 in the top left-haud
oorner amd must be posted to reach this
office not later than the first post on Monday,
April 15th, 1940.

Solution to Problem No. 394

Barlow overlooked the fact that without an ontput
filter gircuit the H.T. would have to fiow through the
extension wires; and thus the voltage eventually
reaching the anode was too low to permit the output
valve to operate properly.

The following three readers successfully solved
Problem No. 393 and books. have accordingly been
forwarded to them: R, Poole, 47, Russell Road,
Gravesend, Kent: C. Scott, 48, foringfield Road,
St. Leonards-on-Sea. Sussex : €. A. Russell. 30, Mill
Street, Maldstoue, Kent.

April 13th, 1940

Midget Receivers

IR,—A short time ago reference was
made in your columns to the question
of designs for ¢ pocket’ receivers. Now
that 1.4 volt valves—which can Be operated
from dry cells instead of an accumulator—
are being manufactured by British firms,
the design of small battery sets should be
a practical proposition. Previously, the
accumulator and H.T. battery occupied
more space than the receiver itself, but with
midget batteries available for both H.T. and
L.T. this.is no longer the case. An inter-
esting portable set (the ‘ Pocket Two'’)
was described in your issue of December
23rd last, and many readers might like to
see a re-designed version of this set, using
1.4 volt valves such as the 1E4G and
1G6G. As there would be two low-
frequency stages ample headphone volume
would be available.

Small air-spaced condensers and plug-in
coils could be incorporated to make the set
suitable for short-wave and medium-wave
reception. The receiver, headphones, bat-
teries and a throw-out aerial might easily be
{i)gted in a case about the size of a gas-mask

X. .

If a midget portable could be produced
and sold by some firm, both in kit form and
ready for use, it would appeal not only to
the home-constructor but to many of those
who, especially in war-time, have no
facilities for building their own apparatus.
In the United States several companies
advertise kits of parts for experimental
receivers and offer to supply the sets wired
and tested for a small additional charge.
Services of this kind might prove popular
in this country. )

The midget portable could also be sup-
plied in a special tropical finish for use
abroad or at sea. In this connection it is
interesting to note that some months ago
a Chicago firm commenced production of a
portable superhet ‘ Communications’’ re-
ceiver, using 1.4 volt tubes, and intended
to provide headphone or loudspeaker
reception with only 90 volts H.T. The
receiver is described as being suitable for
amateunr transmitters, short-wave listeners,
and Army/Navy/Air Force communications.
It would seem that if our British manu-
facturers could produce a set of this kind
it would meet with a satisfactory response
in home and Empire markets. Providing
the price was competitive, a receiver of this
type should be an important factor in the
present drive for increased exports of
electrical and radio apparatus,—ALAN
CLARKE (Rossendale).

J

Correspondents Wanted

HE following readers are desirous of
corresponding with others on the
subjects mentioned :

C. MERRETT, of 26, Port Street, Evesham
Worcester—in connection with the com
‘parison of results obtained on a home
assembled New Times Sales ““S8.G. Band
spread 4.”

A. C. Porrarp, Ships Hotel, Eas
Grinstead, Sussex—with a reader of abou
his own age (16) who is interested in all
wave work. He will reply to any letter
sent from any part of the world.

D. Cuirr, 41, Woodfield Avenue, Penn
Wolverhampton —a member of th
B.L.D.L.C., who wishes to contact anothe
member in his district,

G. BUTLER, Trent Farm, Newton Solney
Burton-on-Trent-—who wishes to exchang
short-wave logs with other readers.
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Improving Reaction Control
T 1s often rather annoying when operating
a not-too-powerful receiver to find
that if the set is to be kept in its
most sensitive condition the reaction knob
must be used practically simultaneously
with the tuning condenser. This state of
affairs generally points to a badly-arranged
reaction circuit—wrong size or position of
windings, unsuitable capacity in reaction
condenser, etc., but in most cases a cure
can be effected very easily. All that one
need do is to connect a resistance in series
with the reaction winding, The resistance
must be non-inductive, of course (a metal-
lised one is most convenient) and its value
will lie between 100 and 500 ohms. The

4 vorr
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Fig. \.—Providing an arlificial ccentre-tap on the heater

winding of a mains Iransformer.

best value will depend upon the characteris-
tics of the receiver and must be found by
trial. When a resistance in excess of about
250 ohms is used it might be necessary to
employ a reaction condenser of higher
capacity than before.

A Mains Transformer Tip

A non-technical reader was in difficulties
the other day because he wished to build
a mains receiver from certain components
which he had.  Most of these were per-
fectly suitable, but he was very perturbed
to find that the 4-volt winding of his mains
transformer was not centre-tapped. Heo
was considering the possibilities of dis-
mantling and rewinding it, but
wrote to us first. We explained
to him that exactly the same
effect as centre-tapping would be
obtained by connecting a potentio-
meter or centre-tapped resistance
across the 4-volt
terminals as
shown diagram-
matically in Fig.
1. In the end
he made a
centre - tapped
resistance from
a atrip of fibre
and 3 yds. of
26 gauge Eureka
resistance wire.
As the wire was
bare it was
wound on the fibre along with a length
of thread to insulate the turns one from
the other. A tapping was taken after
winding on half the wire by making a
small loop. The resistance was 8 ohms
and so only consumed the negligible current,
of half an ampere. The constructional
details are given in Fig. 2.

Tuning Condensers

The- best capacity for aerial tuning
condensers depends to a certain extent on
the wavelength range required from any

one coil, but it should be emphasised that
the ratio of maximum fo minimum capacity
is more impertant than the maximum
capacity alone. For instance, a .0001 mfd.
(maximum) condenser with a very low
minimum in the region of, say, 2 micro-
microfarads, will cover a wider wave-
length range than a .00015 mfd. condenser
with a high minimum ecapacity. The
former condenser will also prove to be
much more efficient than the latter, be-
cause efficiency is always highest on any
wavelength when the tuning ecircuit is
made up of the greatest possible inductance
and the least amount of capacity. It is
therefore always advisable, when buying
a variable condenser for short-wave work,
to choose it not only by its
maximum capacity, but also
by its minimum. The latter
figure is not stated by
makers of poor quality com-
ponents, but these should be
avoided at all costs, for they
are definitely not worth
while.

When an M.C. Speaker

is an Advantage

Most radio amateurs are
under the impression that
_the reproduction from their
sets is bound to be improved
by using a moving-coil speaker in place
of one of the older *‘cone’” type. Whilst
this is true when the sct is a really good
one designed on modern lines and having a
fairly generous output, it is often very
wide of the mark where an old receiver is
still in use. The fact is that the moving-
coil epeaker is much more sensitive to
certain notes and gives a far more correct
impression of the set’s performance. On
the other hand, the core or bhalanced
armature speaker often tends to ** correet ”’
the set and gloss over its defects. This
explains why many listeners consider that
a moving-coil is not so good as their old
speaker. Before buying a moving-coil for

THREAL:
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Fig. 2—The construction of the resistance used in Fig. | is shown here.

an oldish set it is therefore advisable to
try it on the sct to make sure that the
latter can do justice to it.

Reserve your Copy of
THE

RADIO TRAINING
MANUAL

See Special Announcement on Page 89.

LEARN CODE
AT HOME!

Candler Trained Operators have
no difficulty in quickly securing
Good Positions

The Candler system of CODE TRAINING
was devised for those who have entered
or intend to enter the commercial side of
telegraphy, the Services, or who take a
real interest in Amateur Radio work.

It is not worth your while sending for the
Free ‘* Book of Facts *’ if you only want a
“* smattering *’ of knowledge. If you are
in earnest you will gain from your
enquiry.

JUNIOR Scientific Code Course for

beginners. Teaches all the necessary code
fundamentals scientifically.

ADVANCED High-Speed Tele-
Rgraphing for operators who want to increase
their w.p.m. speed and improve their technigue.

TELEGRAPHTOUCH-TYPEWRITING for
those who want to become expert inthe use of
the typewriter for recording messages.

Courses supplied on Cash or Monthly Payment terms
COUPON

Please send me without obligation, the Candler
°* Book of Facts ™’

NAME | i
Post Coupon in ¥d unsealed envelope to London Manager

(5.L.0.), 121, XINGSWAY, LONDON, W.C.2.

CANDLER SYSTEM CO..
Candler System Co., Asheville, North Coralina,U.S.A.
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#  UP=-TO-DATE RADIO!

WRITE FOR PRICE LIST
AND FULL PARTICULARS OF

= ARMSTRONG

QUALITY CHASSIS
ON EASY TERMS

MODEL SSI0—-“SUPERHET-

STRAIGHT” 10-valve Hizh Fidelity

Radiogram chassis. All-wave, incor-

* pog-:stlxég 2 I}?d&peladent clx\d

cuits, Superheterodyne an

WE SUPPLY Straight, having R.F. pre-

on most favourable terms amplifier, R.C. coupled push-

alt  well - known Seta, pull Triocde output capable

€peakers, Valves, etc., .
Jomestic Electric Bquip-

of handling 8 watts.
CASH PRICE £13.4.0
ment. AN earr, paid,
CASH OR €.0.D. ORDERS

or
45,- Ii‘\)’l'l‘ll ORDER and
SENT BY RETURN.

monthly pay-

ments of 23/,
LONDON RADIO SUPPLY COMPANY
“WINDEN,” ARDINGLY RD- BALCOMBE, SUSSEX

lBookseI'lers to the World |

FOYLES

New and secondhand books on Wireless
and every other subject.

113-125, CHARING CROSS RD., LONDON, W.C.2,
Telephone Gerrard 5660 (16 lines)

FREE ADVICE BUREAU !
This ceupon is avaiiable until April 20th, !
1940, and must accﬁ:npany all Queries and ¢

nts. &
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BLUEPRINT

PRACTICAL Y/IRELESS
Date of Iszue.

CRYSTAL SETS

Blueprints 6d. each.

19087 Crystfl Receiver .
The ** Junior ” Crystal Set

STRAIGHT SETFS. Battery Operated.

One-valve: Blueprints, 1s. each.

All-Wave Unipen (Pentode)

Beginners' One- v‘lher =

The * Pyramid ** One valver (HF
Pen)

Twao-vaive : Blueprmt, Is.

The Signet Two (D & LF) } o

Three-valve : Blueprints, 1s. each.

Selectone Battery Three (D, 2 LF
(Trans)) .

Sl\Ly Shillmg Three (D 2 LF
(RC & ‘I'rans

Leader Three (5G, D Pow) 4

Summit Fhree (HF Pcn, D, Pen)

All Pentode ce (HF Pen, D
(Pen), Pen)

Hall-Mark 1hree(SG D, Pow)

Hali-Mark Cadet (D, LF, Pen(BC))

F. J. Camm’s Silver Souvenir (HF
Pen, D (Pen), Pen) (All-Wave
Three) .. s o -

Cameo Midget Three (D, 2 LF
(L'rans)

1936 Sonotone Three-Four (HF
Pen, HF Pen, Westector, Ben)

Bntterv All-Wave Three (D, 2 Lls‘

(RC))

The Monitor (HF Pen, D, Pen) ..

The Tutor Three (HF Pen, D, Pen)

The Centaur ‘Lhree (8G, D, P)

Y. Camm’s Record All-Wave

’l‘hrce (HF Pen, D, Pen?

The *Colt * All-Wave Three (D,
2LF RC & Tmns))

The * ide *’ Str'ught 3 (D
2 LF (R & Trans))

J. Camm’s Oracle All-Wave

“Throe (HF, Det., Pen) .

1938 * Triband ” All- Wave Three
(HF Pen, D, Pen;

¥. J. Camm’s Sprite » Three
(HF Pen, D, l‘et)

The ** Humcune All-Wave Three
{(8G, D, l’eu), Pen) .

¥, J. Camm’s * Push- Button **
Three (HF Pen, D (Pen), Tet) .

Four-valve : Blueprints, 1s. each.

Sonotone Four (8G, D LF,P) .

Fury ¥our (2 8G, D, Pen)

Beta Universal Four (8G, D, LF
Cl. B)

Nucleon Class B Four (SG D
(86G), L¥, Cl. B)

Fury Four Super(SG SG D Pen)

Battery Hall-Mark (Hl" Peh,
D, Push-Pull)

¥. J. Camm's * lelt 2 All Wave
F¥our (HF Pen, D, LF,

* Acwme ” All-Wave 4 (BF en, D
(Pen) 1LF, Cl. B)

The * Ldmiral” Four (HF Pen,
HF¥ Pen,. D, Pen (RC))

Mains Operated

Two-valve : Blueprints, 1s. each.
A C B\\m D (Pen), Pen) .
wo (3G, Pow)
s»lectouc AC. Rmhogmm Twa
(D, Pow) 0

Theee-valve @ Blueprmts, 1s each,

ouble- Diode-Triode Three (HF
Pen, DDT, Pen) .

DiC. Ace (S(r , Penlh ..

A.C. Three (8G, D, Pen)

A.C. Leader (HF Pen Po“)

D:C. Premier (HF Pen, D Pen)

Unique (HF Pen, D(Pen) Pen). .

Armada Mains Three (HF Pen, D;

Pen
¥.d& C)auuu's A.C. Al-Wave Sliver
Souvenir Three (HF Pen, D, Pen)
“ All-Wave”” A.C. Three (D, 2
LP (RC))..
A.C, 193¢ Sonotone (HF Pen, HF
Pen, Westector, Pen) .
Mains Becotd All-Wave 3 (HF
Pen, D, Pen) .. E3
Four-vaive : Blueprmts, 1s. each.
A-C. TF'ury Fom'(%v, 86, D, Pen). .
Al C Fury Four Super(SG, 86, D,

A. C )Hall-‘\lz\rk (BF Pen, D,
Push-Pulh)«

Universal Hall- Mark (H]‘ Pen D,
Pash-Pull) ..

27.;.'38

19.2.38

27.8.838

24.9.38

21.3.36
14.8.37

31.10.36
18.2.39
4.1
28.8.37
22.1.38
26.3.38
30.4.38
3.0.38

2.37

1.5.3
8.56.8

= =1

26.9.36
12.2.38
3.0.38

|

No. of
Blueprint

PWT71
PWO4

PW31A
PW85

PW93

PWi6

PWi0
PW34A
PW35
PW37
PW39
PWil
PW48
PWi19
PW51

PW53

PWoy
PW72
Pwse
PW78
PW8t
PW87
P89
PWo2

PW4
PW11
PW17

PW34B
PW34C

PW46
PWG7
PW83
PW90

PW54
PW56
PW70:
PW20
PW34D
PW4s
PW47

SUPERHETS.

Battery Sets : Blueprints, 1s. each,
£5 Superhet (Three-Valve) 2 -
F. J. Camm’s 2-valve Superhet ..

Mains Sets : Blueprints, 1s. each.

A.C.£5 Snperhet (Three-valve) .

D.C. £5 Superhet (Three-valve) .

Universal £5 Superhet (Thrce-
valve) .. e

F. J. Camm's A.C. Supexhet 4

F. J. Camm’s Universal £4 Super-
het 4 00 - o L —

* Qualitone ** Universal Four 16.1.37

Four-valve : Double-sided Blueprint, 1s. 6d.

Push Button 4. Battery Model .
Push Button 4, A.C. Mains Model }22-10.38

5.6.37

81.7.37

SERVICE

PW40
PwW52

PW43
PW42

PW44
PW50

PW60
PWi73

P\YQs

SHORT-WAVE SETS: Battery Operated.

One-valve : Blueprint, 1s,
Simple S. w. One-valver ..

Two-vaive : Blueprints, 1s, each.

Midget Short-wave Two (D, Pen)

The * Fleet” S8hort-wave Two
(D (HF Pen), Pen) o

Three-valve : Blueprints, 1s. each.

E\pcnmenter s Short-wave Three
(5G, D, Pow)

The Prefect 3 (D, ‘2 LF (RC and
Trans)) .

The Band- Sproad S.W. Three
(HF Pen, D (I’en), Pen) .

PORTABLES.

Three-valve ; Blueprints, 1s. each.

F. J. Camm’s ELF Three-valve
Portable (HF Pen, D, Pen)

Parvo Flyweight M]d"et Ponublc
(SG, D, Pen) .. A

Four-valve : Blueprint, 1s.

*“Tmp ™’ Portable 4 (D LF LF
(Pen)) ..

. 23.12.39

27.8.38

1.10.38

3,6.39

MISCELLANEOUS

Bluepnnt 1s.
§.W. Converter- Adnptox (1 valve),

Pwss

PWwasa
Pwol

PW304A
PWe3
PWes

PWe5
PWi7

PWa6

PW4i8A

AMATEUR WIRELESS AND WIRELES3 MAGAZINE

CRYSTAL SETS.
Blueprints, 6d. each.
Four-station Crystal Set ..
1934 Crystal Set .. oL
150-mile Crystal Set

STRAIGHT SETS.

One-vaive : Blueprint, 1s.

B.B.C. Special One-valver 0a
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) . -—
Full-volume Two (SG det Peu) 3
Lucerue Minor (D, Pen) ...

A Modern Two-valver ..
TFhree-valve : Blueprints, 1s. eacrr
£5 5s. 8.G.3 (8G, D, Trans)
Lucerne Ranger (SG D, Frans) .
£5 5s. Three: De Luse Version

(SG, D, Trans) .

Luccme Strmght Three (D RC

Trnnspm‘tnblc Three (SG. l) Peu)
Simple-Tune Three (8G. D. Pen)
ECB"""" -Pentode Three (8G,

| WM)" 1934 Standard Three

(8G, D, P 5" —
£3 35, Three (SG, D Trans) . Mar. '34
1935 £8 6s. Bawen Throc (QG

D, Pen) .. .
PTP Threo {Pen, D. Pen) .
Certainty Three (SG, D, Pen) ..
Minitube Three (8@, D, Trans) .
Al-Wave \\mnln[,, Three (SG D

Pen)

Four-valve : Bluepnnts,ls 6d. each.
658. Four (3G, D, RC. Trans)
2HF Four (2 SG. D, Pen)
Self-contained Four (SG, D, LI‘

Class B)

Lucerne Straight “Foul (SG D,

L¥, Trans)
£5 55. Battery I‘our(}ﬂ D,‘.’LF) Fcb '35
The H.K. Four (SG. SG, D, Pen)

The Auto Straight Four (Hb Peu,

HF, Pen, DDT, Pem) .. . Apr.
Five-valve : Blueprints, 1s. 6d. oach
Super-thty Five (2 HF, D, RC,

Trans
Cinss B mdmdvne (2 5(: D Ll"

Class B) .

New<Glnss B Five (" SG -D LF

Cass B) ..

23.7.38

19.5.34

June '33
! Oct. *33

Oct. '35

Aug. '33

'36

‘Battery’Operated.

AW4E27
AW4H
AW450

AW3SY

AW388
AW392
AW426
WH409

AW4I2
AW422
AW435
AW437
WAM271
WM327
WM337

WA351
WM354

WM371
WM389
WHM393
WM396
WHM400
AW370
AW421
WM331
WM350
WM3s1
WM3S4.

WM404

WM320
WHM3H
WM340

‘These Blueprints ara drawn full size.

the Blueprint.
indicates that the issue is out of p:
Issues of Practical \Vlroless.
Amateur Wireless
Wireless Magazine

Number indicates the perlod:cal in which
cription appears :
WIRELESS, AW
Wireless Magazine.
Send (preferably) a
of the blueprint, an
5na%cepmble) to PRACTICAL
ept..
ampton Street, Strand, W.C.2,

.W.re
. to Amateur \ereless.

Copies of appropriate issues containing descrlp-
tions of these sets can in some cases be sup
the following prices which are additional to the cost of
A dash before the Blueprint N

rint.
4d.. Post Paid
T 4a

plied at

3
The index letters whigh pmcede the Bégepsmt
e
rs to PRACT:
W.M. to

stal order to cover the cost
the issue (stamps over 6d.
ELBSS Blueprint
George Newnes, Ltd.. Tower House, South-

umber

ICAL

Mains Operated.
Two-valve : Blueprints, 1s. each.
Consoelectric Two (D, Pen) A.C.
Economy A.C. Two(D, Trans)A.C.
Unicorn A.C.-D.C. Two (D, Pen)
Three-valve : Blueprints, ts. each..
onte Lover’ s New All-Electric
Three (SG, D, Trans) A.C. .
M‘nntm‘am A.C. Three (HF¥ Pen,

, Pen) .
£15 15s: 1986 A. C Badzogrum
( Pen) .. . Jan.
Blueprints, Is. 6d. each.
July '33

. May '35

, D, ‘36

Four-valve :

All Metal Four (2 SG, D, Pen) .

Harris® Juhllec Rndlogrnm ( F
Pen, D, Py

SUPERHETS.
Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Senior ] .. —
*Varsity Four 3 . Oet. '35
The Request All- Waver . . June '36
1935 Super-Five Battery (Supcrhct)
Mains Sets : Blueprints, 1s. 6d. each.
Heptode Super Three A.C. . May "3+
WA Radiogram Super A.C.

PORTABLES.
Four-valve : Blueprints, 1s. 6d. _each.
Holld;\) Portable (8G, D. LF
Class B) .
lamll\' Portable (BF D lw,
Trans)
Two ]Tl' "Portablo 2 SG D,

QP21
Tyers I’ortuble (SG, D,2 ’l'mns). .

AW403
WAM286
WHM394
AW383
WM374
WHM401
WA329
WHM386

WM375
WM395
WA407
WM37Y

WM359
WHM366

AW303
AWHT

WM363
WM367

SHORT-WAVE SETS, Battery Operated.

One-valve : Blueprints, 1s. each.
8.W. One-valver for America
Rome Short-Waver

Two-valve : Blueprints, 1s. each
Ultra-Short Battery Two (84, det,

. 15.10.38

- Pen) . b5 od .. Feb. 36
Home-made Coil Two (D, Peny .. -
Three-valve : Blueprints, 1s. cach.
World-ranger Short-wave 3 (D,
RC, '.lrans) p
E\perimcntcrs s-netre Set (D
‘Trans, Super-regen) ..
Thie Carrier Short-waver (8G,D P) July
Four-valve : Blueprints, 1s. 6d, each,
A.W. Short-wave World-beater
(HF Pen, D, RC, Trans)
Empire Short-waver (8G, D, RC.
Trans) .
Stnndanl Fonr-valve qlu)rl'n\'nver
(3G. D, L¥, P).. onl 22
Superhet : Biueprint, 1s. sd
Simplilied 'ihortﬂ\u\e Super

.7.39
Nov: '85
Mains Operated.
Two-valve : Blueprints, 1s. each,
Two-valve Mains Short-waver (D,

Pen) A.C. .. 13140
WM. Long -wave Conserter .
Three-valve : Blueprint, 1s.
Eluigratm.(SG, D, Pen) AC. ..
Four-valve : Blueprint, ts. 6d. _

Standard Four-valve A.C. 8hort-
wavter (8G, D, RC, Trans)

MISCELLANEOUS,

8.W. One-valve Converter (Pricc

“6d.) -
Enthusiast’s Power \mpliﬂer (1/0)
Listener’s 5-watt A.C. Awmplitier

(1/6)
](adllo Unit (’v ) for WM302 (1/ ).\ o, 33
Harris Electrogram battery ame-

plifier (lé-) e B .
De Luxe h oncert A.C. Electro-
+ gram (1/-)
Ne“ style Short-wave Admpt,er

Tnc{(le (hurger (Gd ) o) -

Short-wave Adapter (1/-) dron

Superhet Converter (1/-)

B. L/D .L.C. Short-wave Com'ertcr
(1/-)

Wilson Tone Master (- )

‘Tthe W. M, A.C. Short’-\\nve Con-
verter (1/ ) 5o 58

ar.’36

=

NA

ay '36
* June '36

AVW42Y
AW452

W02
AWHU
AW335
AW438
WM390
AW436
WHM3t3
WM383

WM397

AWE3
WM380

WM352

. Wi3uL

AW329
WMis?

WM392
W398
WM399
WM 403

WM383
AW462
AW4G8
AW457

WML05
WMD)

\WM403



April 13th, 1940

Onquw/

Iraﬂ

4'

e E

Using Headphones

*“ Is it possible to use a pair of earphones
of the value of 50 or 60 ohms with a one-
valve set, without spoiling the earphones ? *’
—D. W. H. D. (Downderry, Cornwall).
'T'HE low-resistance phones would be

wound with fairly heavy gauge wiré,

and thus there would be less risk of spmlmg
them than there would be of sponlmg normal
high-resistance models. The main point,
however, is that the low-resistance windings
will not offer sufficient load to the single
valve to enable an appreciable output
to be obtained. You should remember
that the signal is developed across the
load which is included in the anode circuit,
and 2,000 ohms should be considered the
minimum resistance for satisfactory signal
strength. You can use your phones, how-
ever, by obtaining an output transformer
of the step-down type, having a ratio of
about 10 to 25 or 1.

Magic-eye Tuner
‘“1 have a commercial superhet, which

although not of recent make, works very
well and 1 am quite satisfied with it. 1
should like, however, to provide one of the
magic-eye tuners and I understand that
these may be bought separately and fitted
to any set. Could you give me a diagram
showing how to wire the device in my
particular model ? I suppose a special
mount may be obtained for the tuner.”’—
G. T. (Reigate).

E magic-eye is a small device exactly

similar to an ordinary valve and may
be mounted in a standard valveholder.
This will have to be mounted on a metal
bracket so that the valve is disposed
horizontally, as the tuning device is viewed
on the end or top of the valve. The
anode and -target are fed from the H.T.
positive line (which you will have to find
in the receiver) and the grid is fed through
a decoupling resistance from the A.V.C.
line, which you will also have to locate.
There is- a question as to whether the
mains transformer in the set will deliver
sufficient extra current for the heater
circuit, and if not, a separate heater
transformer would have to be provided.

Cutting Out a Stage

1 have a four-valve battery short-wave
set with H.F., Detector, L.F. and pentode
stages. I find that when wearing phones
the signals are far too loud for comfort
and I should like to make arrangements
to include the phones in the L.F. stage
without seriously upsetting the wiring as 1
have never made a set and am not keen on
starting in case 1 upset the performance.
What do you suggest ? —L. C. W. (Larne).
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F the receiver is a standard transformer-
coupled arrangement you could quite
easily add phone connections by connecting
a 1 mfd. fixed condenser to the anode
of the L.F. valve and then connecting
phones ‘between the other side of this
condenser and the earth' terminal. The
only point is that there may still be signals
audible if a speaker is left connected to
M- )

I RULES
We wish to draw the reader’s attention to the

fact that the Queries Service is intended only
for the solution of probiems or difficulties

arising from the construction of receivers
described in our pages, frony articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obviousreasons—
(1) Supply circuit diagrams of completc
multi-valve receivers.
2) Suggest alterations or modifications of
recelvers described in our contem-
pomnes

(3) Suggest alterations or modlﬂmtlons to
' commercial receivers.

: 2 Answer queries over the telephone.
5) Grant interviews to querists.

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

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

. Send your qnt/riv:s to the Editor, PRACTICAL WIRELESS,
George Newnes, Ltd., Tower Houu.’Sonlhampton Street,
Strand, London, W.e2 The Coupon must be erclosed

with every query,

et

&
the output stage, but this could be avoided
by inserting a simple on/off switch in the
filament circuit of the output valve.

Push-pull Detector
‘“] am interested in Circuit No. 16 in
your book ‘Sixty Tested Wireless Circuits,’
but do not wish to make my own ecoil.
Could you recommend any good make of
commercial coil which I could use for the
purpose ? »—S. D. (Warrington).
FORTUNAI'ELY the special arrange-
ment employed in the circuit in
question calls for a centre- tapped reaction
winding which may be varied in its position
relative to the grid winding. There is no
such coil commercially produced and you
must therefore in this case make up the
coil yourself. It is not possible to make
use of a differential, reaction condenser
or any similar split component as the
anodes must be fed with H.T.

Needle Scratch Filter

*“1 have converted my set into a radio-
gram which gives quite good results except
for a rather prominent emphasis of the
seratch of the needle. Is there any way
of eliminating this without affecting quality
of musical reproduetion ? *’>—D. R. (Melton
Mowbray).

IT is a simple matter to fit a tone-control
in the form of a scratch filter to
eliminate the noise. It is important to
bear in mind, however, that this will affect
all frequencies at the resonant point cut
off by the filter. There are various types
cutting off at frequencies from 3,500 up
to 5,000 cycles or so. Generally speaking,
they consist of a choke and condenser, or
combination of these parts and suitable
components may he obtained from Messrs.
Bulgin. (See also page 96).

Reflex Circuit

““1 have been talking to one of the old
experimenters, and he has told me that I
should try a reflex cireuit if I want something
to experiment with, and I should be glad if
you could tell me exaectly what this is and
if 'you have a blueprint of one, as I am
just taking up radio as a hobby.””—H. Y.
(Lower Edmonton).

HE arrangement is that whereby a

valve is used in a dual capacity as

H.F. and L.F. amplifier. In the older
types of reflex a valve was used in this
manner with a crystal detector, but it is
possible to use a valve detector, thus
obtaining with two valves results equiva-
lent almost to those normally obtained by
three. You will find a two-valve circuit
of this type in our issue dated January 6th
last, and this will form an interesting
basis for experiment.

| REPLIES IN BRIEF
|

The fullowing regltca to queries are given in
abbreviated form eithey because of non- wmplum
with our rules, or because the point raised is not of

l general interest.

Favame

A g | 4 et .

M. G. (Lelcester). We cannot recommend individua)
models, but suggest that you hear them under your
own conditions with your own receiver. Remember the
question of the load vou intend to supply.

E. D. A. (Birmingham, 15). The details have been
given before and will be found in practically aill of
our handbooks. The first figure indicates the number
of H.F. stages, v. indicates valve detector (as distinet
from crystal), and the last figure indicates the number
of L.F. stages. 0-v-1is therefore a simple two-valver,
conslstlng of detector and L.F.

K. 19). We have not tried the component
but see no reason why it should not prove satisfactory
in the cireuit in qnestlon

K. M. C. (Bristol). So far as we can trace, the firm
is no longer in business.

H. F. (S.W.13). As the set js a modified model
we re},ret that we cannot make any useful suggestion.
There may he many faults present in a converted
battery set, such as wrong type of wiring, incorrect
ty Be of components ete,

. McL. (Balintore). The cells are treated exactly
as accumulutors

. G. (Warwick). 120 volts would bte quite satis-
facto

H. l"s" E. P. (Bitterne). Therc are various methods,
depending upon the coils. Some have their owa
coupling winding, others require top-capacity coupling,
“hllst others are intended for mixed couplings.

€. E. B. (Lincoin). The unit in las \veek's issue
would be quite satisfactory for your purpose.

T. R. E. (Welling). If you use a push-pull input
transformer you do not need a phase-inverter. Add
your D.D.T. for detector and A.V.C. and follow this
by & single low-gain triode to feed the push-pull stage..

K. R. G. (Lincoln). As there is no television now we
cannot advlse the construction of apparatus. In any
case, the disc scheme is now obselescent.

The coupon on page 105 must be
attached to every query

{1
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THE ONE AERIAL FOR THE MCDERN SET/(

PIXINVISIBLE AERIAL

Neat

PIX, LONDON, §.W.4.

Efficient
Blends with furnishings "‘-
Self-Adhesnve

Doubie Length 3/6
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CABINETS

A CABINET for Every Radio Purpose. Surplus
Cabinets from noted makers under cost of manu-
fagture. Radiogram Cabinets from 30/-. Undrilled
table, console and loudspeaker cabinets from 4/6.
Inspection invited. - -
H. L. SMITH AND CO., LTD., 289, Edgware Road,
W.2., Tel: Pad. 5891

LITERATURE

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

LOUDSPEAKER REPAIRS

PRACTICAL WIRELESS
HOW TO SECURE

THE

RADIO
TRAINING MANUAL

(See Special Offer on Page 89)

First place a standing order with your newsagent
to-day on the form below for the supply of PRACTICAL
WIRELESS for four weeks and nntil further notice.

Next, fill up the Reservation Forin and the Address-
label beneath,and post both to the address given on the
Reservation Form.

When we receive the Reservation Form and the
Address-label from you. we willat once réserve a copy
of the RADIO TRAINING MANUAL in your name,
and immedlately send you a Vouecher. On this you
affix 4 Tokens cut from the bottom left-hand corner of
the back cover of PRACTICAL WIRELESS for 4

tive weeks. Cc e with Token No. 1
given this week.

When your Voucher is complcte, you send it together
with a Postal Order for 2s. 0d. to include all packing,
carriage, insurance, etc., and your book will be dis-

tched to you.

LOUDSPEAKER repairs, British, American, any

" This offer applies to persons residing in Great Britain
and Northern Ireland. Reuders in Eire must pay any

make. 24-hour service, moderate prices.—Sinclair Y Y.
Speakers, Pulteney Terrace, Copenhagen Street, | duty imposed. Readers abroad must send an additional
London, N.1. 6d. to cover the extra carriage.

REPAIRS to moving coll speakers. Conesfcoils NEWSAGENT'S ORDER FOR

fitted or rewound. Fields altered or wound. Prices
quoted, including eliminators. Plek-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service. Q

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

MISCELLANEOUS

BE TALLER!! Inches put you Miles Ahead!!
Details 6d. stamp :—Malcoim Ross, Height Specialist,
BM/HYTE, London, W.C.1.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by I. R.
Mc%‘llroy, World’s Champion Telegraphist. Sole dis-
tribntors: Webb’s Radio, 14, Soho Street, London,
W.1. ’Phone: Gerrard 2089.

MORSE TRAINING

WIRELESS Code Courses. * Book of Faots " Free.—
Candler System Co. (L.0.), 121, Kingsway, Loudon,
Ww.C.2.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised din. to l4in., in
cluding. several Epoch 18in.—Sinclair Spenkers
Pulteney Terrace, Copenhagen Street, London, N1

PUBLIC APPOINTMENTS

AIR MINISTRY.
AERONAUTICAL INSPECTION- DIRECTORATE.
Vacancies exist for unestablished appointments ns
Examiners in the Geueral Engineering, W/T and
Instrument Branches.
QUALIFICATIONS.
All eandidates must have good general education, be
able to. read drawings, understand sqeclﬂcaﬁons.. use
micromneters and other measuring instruments.
(a) Applicants for the General Engiveering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable. .
{(b) Applicants for the Instrument Branch must have
nowledge of physies and training in light engincering
or instrument making. Candidates with knowledte of
opticdl instruments are also required.
(c) Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
techmical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED candidates will undergo a period of
training in inspection as applied to the above subjects,
not exceeding three ealendar months, and wili be
paid £3 10s. 0d. weekly during training. Subsistence
allowance of £1 6s. Od. weekly during trainlog is
payable to married men normally residing outside
the training area. On successful completion of training,

candidates will be appointed as Examiners at a salary -

of £246, if 25 years of age or over, with a correspending
reduction of £12 per annum (or each year under 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in any part
of the United Kingdom.

NORMAL age limits 23 to 60. .
CANDIDATES should indicate on their applications
for which vacancy they wish to be considered—a,

bore.

APPLICATIONS must be made on Form 786, copies of
which can be obtained on application, by posteurd
only, to: The Inspector-in-Charge, A.ID. Training
School ¢.C.S./REC. 53), Brandon Steep, Bristol, 1.

PRACTICAL WIRELESS

Every Wednesday, 3d.
(Please write clearly)

L gh [ AN SRR BB B o o B C . O R

(Name of Newsugent)

AAATESS, ..o Treremenrtle - o o o cnaRtRe NS oo
Please deliver or reserve PRACTICAL

WIRELESS each week for me for 4 weeks
and untit turther notice.

April 13th, 1940

PUBLIC APPOINTMENTS

Wireless Technical Instructors required in Army units
EMOLUMENTS,
Pay, 8s. 3d. per day (7 days a week). Clothing, rations
and accommodation, or if this cannot be provided,
allowances at authorised rates. If married and other-
wise eligible family allowances payable in respect of
wife and children, subject to alotment from pay.
Candidates should preferably be under 35 and over 24
and (a) Hold one of the following qualifications ;
G;aduateship of the Institution of Electrical Engineers.
Final (Grade III) Certificate of City and Guilds of
g{ondon Institute Examination in Radio Coramunica-
1011,
Higher National Certificate 41 Electrical Engineering.
Certificate of City and Guilds ef: London Institute in
Radio Service work.
Or similar qualifications. or (b) Be able to pass an
examination on the following syllabus :
CURRENT ELECTRICITY.—Properties of an electric
current. Ohm's Law and its applications, Galvano-
metersand Measuring Instruinents. Electro-'mngnetlsm.

Magnetic materidls, Conductorz, Insulators and
Dielectrics.
ALTERNATING CURRENTS.—General principles.

Eifects of Reslstance, Inductance and Capacity.
Resonance.

RADIO.—General character of a radio signal. Know-
ledge of valves and their simple applications. General
knowledge of tuning both transmitters and receivers.
MATHEMATICS.—Knowledge of Algebra and simple
Trigonometry.

Suitable candidates will be interviewed at local centres,
and, if successful, will be appointed Acting-Sergeant-
Tradesman. For those who are on the Schednle of
Reserved Occupations special arrangements will be
made to enable them to be enlisted.

Appllcation forms, obtainable by posteard from the
Under Secretary of State, War Office (A.G.6.0),.Hobart
House, Grosvenor Place, London, 8. W.1, to be lodged
by 30th April, 1940.

RADIO MAP AND GLOBE

WEBB’S Radio Map of the World enables you to
locate any station heard, Size 40” by 30 2 colour heavy
Art Paper, 4/6. Limited supply on Linen, 10/6.
WEBB’S Radio Globe—superb 127 full-colour
wodel. Radio prefixes, zones, etc. Heavy oxydiserl
monnt. Post Paid, 27{6.—\Vebb's Radio, 14, Soho
Street, London, W.1. ’Phoune: Gerrard* 2089,

W WIS i PR nes

Post this RESERVATION FORM i diately to :

RECEIVERS AND COMPONENTS

PRACTICAL WIRELESS

(Presentation Dept.),

Holford Square, London, W.C.1. (Pref.)

In accordance with the conditions of vour
special offer; pleasc send me a VOUCHER on
which to qualify for my copy of THE RADIO
TRAINING MANUAL I have asked. my
Newsagent to supply PRACTICAL. WIRELESS
regularly.

Reader’s Name. U'H"'&“t PJ‘ wo'
.Address ...... \\"-“N ET“ . "QQ 5 E. '

(in full)

 ROMILEY. CHESHIRE. =

Fill in this form and the . .
Addrese-Label below.in Jiloek _Lrave Blank
Letters.  Stamp the label
as diredted and post with
thie form in an unsealed

envelope (id. stump only
required).
ADDRESS -LABEL Ad. stamp

niust be
affized
here
BY YOU.

some W Ha € GREENWOOD. .
.%_)u LANETH HbISE .
o RemEY.
AR, SCHPAT CHeSHRE.
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COULPHONE Radio, Grimshaw Lane, Ormskirk. 1840
Collaro A.C. Gramophone Motors 127 turntable, 27/6.
Radiogram units,45/-.  Amerlcan Valves; alltypes, 4/6.
Octal, 5/6. Record ¥.\V. Rectiflers, 5j6. Stamp for Hst.

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

SCRAP your H.T. bhattery with Mallory vibrator
converter, 12v,, 150v., 30 m.a., 18/0; listed £5/3/0.
Or Genemotor, 12v,, 230v., 50 m.a., 25/-. Postage
1/3.—Aeronautical Radio, 47, River Road, Little-
hamptou,

SOUTHERN Radio’s Bargains.

ALL Guaranteed. Postage Extra.

5/~ Purcel of useful Components, comprising Con-

densers, Resistances, Volume Coutrols, Wire, Circuits,

etc. Value 25/-. /- per parcel

15/- 8ervice Man’s Comiponent Kit.

Coundensers, Volume Controls, Resistances, Tubular

Mica, Paper Condenscrs, Valve Holders, 'etc. 126

articles contained in strong carrying case, 9" x 77 x 77,

15/- the Kit.

21/~ Small Trader’s Parcel of Components. 150

Artieles comprising all types Condensers, Valve

Holders, Resistances, Chokes, Colls, Wire, ete. Value

85/-. 21~ the parcel.

5¢= 100 Wire-end Resistances, assorted capacities.

and 1 watt, 5/- per 100.

ORMOND Loud-s;i‘e‘qker Units, 2/6; Crrstal Sets,
Westectors Type W2, 2/6; CGrystal Detectors,

2/-; Crystals, 6d.; Marconi V24 Valves, d.

2/- Tool or Instrument Carrying Cases, ex Govern-

ment Stock ; Wood, 9" x 77 x 77, 2/-.

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

" Qerrard 6053.

Electrolytic

VAUXHALL.—AIl goods previonsiy advertised are
still available ; send now for latest price list, free.—
Vauxhall Utilities, 163a, Strand, W.C.2.

BANKRUPT Bargains. Brand new 1930/10 models,
makers’ sealed cartons, with guarantees, at less
409, below listed prices; also Midgetﬁs, portables,

1 car radio. Send I2d. stamp for lists.—Radio

argains,
Dept. P.W., 2061-3. Lichfield Kouad, Aston, Birming-
" ham.
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RECEIVERS AND COMPONENTS

RADIO CLEARANCE, LTD., 63, High Holborn, London,
. W.C.1. TELEPHONE : HOLborn 4631.
COMPLETE KIT of parts to build Lisscn_ﬁi Q Battery
Short-wave receiver. 5-91 metres switched. Brand
new goods boxed, with circuit and instruetions.
Listed, £4/15/-. Our price, £1/13/11 less valves.
ALL-WAVE super-het. chassis, 3 valve A.C. Latest
Mullard vatves: T.H.4.B., V.P.4.B., T.D.D.4, Pen
A4, L.W. 4/350v. Ranges: Short-wave, 16-48
metres. Med.-wave; 200-500 metres. Long-wave,
800-2,200 metres. Size of Chassis: 14} long, 7%
desp. Height overall, 81". Coutrols tuniug at side,
volume onjoil’ at side, wave change. Provision for
pick-up. Complete with valves and knols, £4/17/6.
Special speaker, 1,500 ohms field, 10/6 each. ~r
igh

L.F. transtormer. Lissen Hi Q. Ratio 3-1.
grade, boxed. List G/-. Our price, 2/3 each.

H.F. choke. Lissen Hi Q. Compact dise type with
feet. -Boxed. List, 2/6. Our price, 6d. each.
ULTRA-SHORT and short-wave choke. lisscu Hi Q.
Inductance 100 microhenries. Boxed. List, 2/-.
Qur price, 1/- each.

ULTRA-SHORT and short-wave double-wound low-
resistance choke. Lissen Hi Q. Resistance less than
05 ohms. Boxed, List, 2/6. Our price, 1/3 each.
LOW-LOSS Ceraumic valve-holders. Lissen Hi Q.
Buse-board aud chassis. 5- and 7-pin., 10d. and 1/-

each.
MANSBRIDGE type coudensers. Lissen Hi Q.
250 D.C. working. Moulded case with feet. .1 mfd.
and 1 mifd., 6d. each.
ROTARY coii unit. Lissen Hi Q. Four-band from
4,5-01 metres, can be selected by a turn of the kuob.
With cirenit. Boxed. List, 15/6. Our price, 6/11.
LOW-LOSS short-wuve variable condensers., Ceramic
insulation. Brass vanes. Lissen Hi Q. Minimum
capacity 5 micro-miero farads. Two types. Boxed,
with knobs. 160 “m.mfd.  List, 7/6. Qur price,
3/6 each. 20 manfd. List, 5/6. Our price, 2/11 each,
ICA condensers, Lissenn. New. DBoxed. All useful
sizes, OULK selection. 1/3 per dozen,
SPEAKER cabinets, finished black rexine. Cireular
fuce. Metal grille. Size 82 x 94” x 4}*, 4/6 cach.
SCREENED 3-way-tlexible,  yards for 1/6.
MEDIUM- and idug-wave coil naits, with valve-holders
aml sandry resistances, 9d. each. (No circuit.)
MIXED tubulars, wire-ends. OUR selection, 2/6
per cdozen.

4-PIN base-board valve-holders. Lissen. 2 for 3d.

4-1 L.¥. trausforisers. Lissen. Boxed. 2/6 each.
CONE speaker nnit. Lissen. Coinplete with reed
and ehuck. Boxed. 1/- each.

SPAGHETTI resistances, Lissen.
OUR selection, 1/3 doz.

4-PIN valve adapters. l.issen.
PUSH-PULL switches., Lissen. 4d.
4-point, 6d. each.

RICE-KELLOGG SENIOR 12" moving-coil speakers,
20 watts. Field 1,000 ohrus. 11 ohma speech cofl.
Without speech transformer, 32/6 each. Withtrans-
former tapped 3,000 ohms and 7,000 ohms, 36/ each.
GRAMPIAN 10" 10-watt, 2,500 ohms enetgised
speahers, Heavy cast frame, 15/- each. With heavy-
duty pentode speech transformer, 17/8 each.
HEAYY-DUTY speech transformers. Pentode match-
ing, 2/11 each.

Many useful sizes.

6d. each.
2-point,

2-GANG straight condensers. Plessey. 16 each,
Ditto, 3-gang, 2/- each,

ROLA P.M. speakers, latest type 74" cone with
pentode trausformer. Boxed. 14/6. each,

CLOCK-FACED dials. 5 x 3¢”. With printed 3-wave
seale,  Ox-copper escufcheons and glass, 3/6' each.
Ditto, less escutcheon, 2/6 each.
HORIZONTAL dials, with plain scale. 73" x 3}” and
pointer, 1/- each.
FILAMEN transformers, input 200-259v., output
4v. 4 amps,, 4v. G amps., 4/H1 each.
MAINS transformers, Plessey, 350-0-350v., 90 m.a.,
4v., 2.5 amps., 4v., & amps., 8/6 each.
MAINS transformers. G.E.C.  Amerlean windings,
350-0-350v., 656 m.a., 5v. 2 amps., 64v. 2.5 amps.
Suitable for replacements in G.E.C. models, 5/6 each,
MAINS transformers. Wearite. v R.C.1
250-0-250v., 80 m.a., 4v. 2.5 amps., 4v. § amps., 9/1“
each. Type R.C.2, 350-0-350v., 120 m.a., 4v. 2.5 amps.,
4v. 4 anips, 12/6 each.  Type R.C.3, 850-0-350v. 150
a4y, 2.5 ampe., 4v..2 amps., 4v. 5 amps,, 15/- cach.
Type R.C.4, 500-D-500v. 150 m.a., 4v. 2 amps., 4v.
2 amps., 4v. 2.5 amps., 4v. 5.6 amps., 21/= each.
All the above cemtre-tapped windiugs. Type R.C.5,
100-watt- auto transforuier,e 100-110v., 200-250v.,
revergible, 12/6 each. Type R.C.B., 350-0-330v. 30
m.a, 5v. 2 amps,, 6.3v. 5 amps., 6/11 each.  All trans-
formers 200-250v. tapped prinarles.
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,
1 WATT resistauces, Polar N.S.F. 4d. each, 3/9 dozen.
All sizes up-to 2 meg.
WEARITE 110 k/c LF. transformers, 1/- each.
YOLUME controls. American C.T.S., finestmade,
divided spindles. Length 24*. With switch, 2,000,
5,000, 10,000, 25,600, 100,000; 250,000, 500,000, and
1 meg., 2/6 each. Wire wound, 5 watt (less switch),
‘2(,10(;0, 5,000, 10,000, 20,000, and 25,000 ohms, 2/-
each.
. 34 ]MFD. cau type, electrolyties, 430v. working, 1/-
ach.
B.b. wire-end ¢ bias elcetrolytics. 50 mfd., 12v.
1/8 ench 5 50 M, 30v.. 2/- vy e
TUBULAR wire-end non-inductive paper cond 8.
All sizes up td 0.1, 5d. each, 4/9 dozen,

(Continued in column 3.)

each. -
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Special Offer of Record Auto-Changer Units for
A.C. Mains by fumous manufgcturer, Play &
records. Latest type Maguefie Pick-up, Auto-
stop, Start and Rejector. —Limited number only
at_ £4;19/6, Carriage Paid. .

Special Offer of Dual Range Screened Coils
by well-known manuficturer. Aerinl or, H.F.
coil. Aeccurately matched snitable Band-Pass.
Medium- and long-wave operation,  Complete
with full diagrams, 2/9 each?

PREMIER SHORT-WAVE KITS

for OVERSEAS NEWS i
Incorporating the Premier 3-Band 8. W. Coil. 11-86
Metres without coil changing. Egsh Kit'is complete
with all components, diagrams, and 2-volt valves.
3-Band S.W. 1-Valve Kit 14/9. 3-Band S.W. 2-
Valve Kit, 22/6.

DE LUXE S.W. KITS |
Complete to the last detall, including all Valvesand
coils, wirlng diagrams and, lncld instructions for
building and working. Each Kit is supplied with a
steel Chassls and Panel and uses plug-in Colis to
tune from 13 to 170 nietres.

1 Valve Short-Wave Receiver or Adaptor Kit 20/-
1 Valve Short-Wave Superhet Converter Kit 23/-
1 Valve Short-Wave A.C. Superhet Converter
Kit i) gl . o0 ..o 263
2 Valve Short-Wave Receiver Kit .. o 29/~
3 ValvetShort-ane Screen Grid and Pentod
Ki - .. Lo Y oo oo
REPLACEMENT VALVES FOR ALL SETS
EUROPA MAINS VALVES. AC.
A.C./5.G., A.C./V.-M.5.G.,
.. V.H.P. (5-pin), 5/3 each.
C. o0 A.G./V.H.P. (T-pin), T/6; A.C./Pens-
H., 7/6 ; A.C./P.X.4, T/3 ; Oct. Freq. Changers,
6 ; Double Diode Triodes, 7/6 ; 350 v, F.W.
Rect., 5/6 ; 500 v. F. W, Rect.,6/6 ; 13 v,.2 amps.
Gen. Purpose Triodes, 5/6 ; H.F. Pens and Var.-
Mu H.F. Pen., Double Diode Triodes, Qzt. Freq.
ch:mger}sl. 7/6 each. Full and Hall-wave Rectifiers,
6 6 each.
TRIAD HIGH-GRADE U.5.A. MALVES, all types
in stock, Standard tubes, 5/6 each. Octal Base
tubes. 6/6 each.
HUGE PURCHASE OF U.S.A, MAINS TRANS-
FORMERS at Pre-War Prices. Manufacturers’
surplus. All brand new and Guaranteed. ™~
input 110 v. and 220 v. A.C:" Output 325-325 v.-
120 w.a. 6.3 v, 2-3 amps.,, 5 v. 2 amps., C.T.,
7/6 each. Input 230 v. A.C. Output 325-325 v.,
75 m.a., 5 v. 2 amps., 6.3 v. 2-3 amps. C.T., 6/6

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

Mains. Westinghouse Rectification complete and
ready for use. To charge 2 volts at } amp., 1179 ;
¢ volts at § amp,, 1_91-; 6 volts at 1 amp., 22/6 ;
12 volts at 1 amp., 24/6 ; 6 valts at 2 amps., 3{16.

GRAMOPHONE MOTORS
PICK-UPS
Coliaro A.C. Gramophone Motors. 100-250 v. 12In.
turntablc. Auto-stop. Hum-free. oo 36I-
A.C./D.C. Model L. & o we. 52
Coilare A,C. Gramophaone Unit. Complute motor
and pick-up. Auto-stopandstart.. .- 62/6
A.C./D.C. Model b0 e, . S TS
Premier Pick-up Heads. Will It any tone-arni 5/3
ANOTHER SPECIALOFFER. Pirzo Xtal Pick-ups.
With arm. Famous make. Output 1.7 v,
ponso  40-8,000 35/-

00 —cycles, .. .
MOVING COIL SPEAKERS. All complete with
Qutput Transformer. Rola Jin. P.M./8. 12/6;
Ain. P.AL'S, 16/6; 10in P.M.’s, 22/6 ; Gi2 P.A0.'8,
86/-. Energised Maotels, Plessey, 8in], 2,500 or
7,500 ohm fleld, 7/6; 750 ohwn fleld, 7/6 ; Gi2
inergised, 59/6. N
PREMIER 8hort-Wuve Condensers all-brass
construction, with Vrolitul' dnsulation. 15 mmf,
1/9; 25 mmf, 1/10; {0 mmf, 2/-; 100
2/3; 160 mmf., 2/7; 250 mmf., 2/11.
PREMIER SHORT-WAVE COILS, 4- and 6-pin
types, 13-26, 22-47, 41-49, 78-170 metres;.2/«each,
with efrcult. Special ast of S.W. Coils, 14-150
metres, 4/9 set, with clreuit, Premler 3-band
8.W. coil, 11-25, 19-43, 38-80 metres. Suitable
any type ecircuit, 2/11,
Coil Formers, 4- and G-pin, plain or threaded,

1/2 each.

UTILITY Micro Cursor Disls. " Direct and 100:1

Ratios, 4/3.

NEW PREMIER 2-Gang S.W. Condenser 2 x_

00015 mf-with integral slow-motion, 5/9.

Orders §/- and over sent Post Free. Under 5/-

please add Gd. postage. / -
YOU MUST HAVE A

PREMIER 1940 CATALOGUE

111 PAGES - - PRICE 6d.
GET YOUR GOPY TO-DAY!

and

v

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

PREMISES, 169, FLEET STREET, E.C.4.
Central 2833
or 50, High Street, 6lapham, 5. W.8, Macaulay 2381

L 4

RECEIVERS ARD COMPCNENTS

(Continued from column 1.)
ENERGISED spealkers, Plessey 6" cone, 1,500 ohnis
field, 5/11 each. ‘-

BATTERY outpnt pentode valves. Weli-known make,
3/11 each.
BATTERY double diode triode.
3/6 each. -
RAYTHEON- first-grade valves. Largest stockists,
all types in stock, including glass series, glass octal

Well-known make.

-series, metal series, bautam series, single-ended series,

and resistance tubes, all at most competitive prices ;

send for valve lists. All orders must include sutlicient

postage to cover. Hours of husiness: 9 a.m.-6 p.m.

weckdnys  Saturday, 9 a.m.-1 p.m. Please write

your address in block letters.

RADIO CLEARANCE, LTD,, 63, High Holborn, London,
W.C.t. TELEPHONE : HOLborn 4631.

WESTON (501) and E. Turner (809) 2in.Dial Moving-
Coil Milliampmeters, as new. 0 to 5 wm/a., 17/6;
1])_to 25 ?/a., 16/6 ; 0 to 50 m/a., 15/- ; 0 to 250 m/a.,
3/- each.
MULTI-CONTACT Relays, Ex-G.P.0., as used in
automatic exchange, condition as new, small size,
suitable for automatie tuning for press-button control,
heavy platinoid contacts, 2/6, post 3d.; 2 for 4/,
post 6d.: 3 for 6/, post Gd.
VOLTAGE Changing Transformers (Auto. wound),
12 wmonths’ guarautee, 100/110 to 200/240 v. or
vice versa, 250 watts, 21/- ; 500 watts, 26/- ; 750 watts,
32/6; 1,000 watts, 37/6; 1,500 wutts, 50/- ; 2,000
watts, 62/6.
HIG H Voltage Transformers for Television, Neon, ete.,
200/240v. 50 c¢y. 1-ph. primary 5,000 and 7,000 v.
secoudary, enclosed iu petroteum jelly. Size: 5H§in,
x 43in. x 4}in, 7/6 each, post 1/-. Ditto, skeleton
type, g]ﬁ, post 0d. All brand new.
MOVING Coil Movements, complete in case with
pointer, very low mfa., full deflections, 24in. dia., 51-.
post Gd.; 4in, dia., 6/-, post 9d.; and 6iu. secale, 7/ -
euch, Eost ad,
EVERETT Edgecumbe Electrostatic Voltmeter, 3in.
dial, 0 to 6,000 volts, in good eondition, 55/-, poet 2{-.
ELECTRIC Light Check Metera, for sub-lettings,
warages, ete. 200/250v,, 50 cy. 1-ph., supply 3, 10 or
20 amps., G/- each, post 1f-.
Terms : Cash with Order.
ALL GOODS SENT ON THREE DAYS’ APPROVAL
AGAINST CASH.
GALPIN'S ELECTRICAL STORES, 75, Lee High Rd.,
Lewisham, London,S.E.13. Telephone : Lee Green 5240

B.1. 4 mfd. Resin Oll-filled Condensers, 450v. working,
2/3 each » .1 wmfd., .25 mfd. 1,000v. working, 2/3 each,
NEW 1/16 h.p. Induction Motors, 220 A.C., 1.430 Revs.,
Ball Bearings, 25/- ; Townsend Buzzers, k. Buzzers,
4}v. to 10v., 3/6, Cossor Valves, 210 H.F., 219
Detector, 2/3; Microphone Carbon Inserts, 1,3,
Microphone 80-1 Trausformers 1/9. Tapped Hesistance
530 ohms 2/9. 350 ohms 2/3.

London Central Radio, 23. Lisle Strect, W.C.2,
Gerrard 2969.

TRANSFORMERS ior L.TI. Rectifiers for charging
and safety, 12v. lighting, from 12/6.—Thowpsons,
170, Greenwich High Road, 8.E.10.

BANKRUPT - Bargains. Ten-valve all-wave 4-band
chassis, complete speaker, valves, £6/17/6. ‘I'tuphonic
11 gn. A.C. and A.g[D.C. al)-wave superhets, 5v. 7gns.
Portadyne 4v., A.C./D.C. all-wave 1940 superkets,
£6/17/6. Portables, midgets and semi-midgets. Valves
ali types. Service parts. Please state requiremeits.
Butlin, 6, Stanford Avenue, Brighton.

SCIENTIFIC SOCIETIES

R.S.G.B. redgced war-time subicriptions. Details

.and current issue *T. and R. Bulletin,” 1s.-—16,

Ashridge Gardens, Tondam, N.13.

SHORT-WAVE EQUIPMENT

“ H.A,C,” one.valve Short-wave Receiver, fanmwous
for over 5 years, now available in kit formn ; complete
kit of precision components, nccessories, full iustrue-
tions, 12/6, post 6d., no soldering neeessary ; deserip-
tive folder free on_ request.—A. L. Bacchus, 109,
Hartington Road, 8.W.8.

TUITION

PRACTICAL Postal Courses, radio television, test
equipment design, trade-test. coaching for R.AF.
osts, LP.R.E. and I.\WW.T. exams. ; Looklet free.
Seerctary, TP.R.E., 3, Shirley Road, London, W.4.

SPECIAL OFFER

SPARTAN 5-Valve Press Button Radio
Any 7 stations on_Pless Button, Walnut Cabinet,
Provision for Pick-up and Extension Speaker,
4 watts Qutput with negative feed back, Multi-
stage Superhet. AV.C. Fof A.C. mains only.
Guarantecd Perfect Reception. 60 ouly. Origjnal
Prico £9.19.6. Our Price £4.5.0. Carriage paid.

LONDON CENTRAL RADIO STORES,
23 Lisle Street, W.C:i2. Gerrard 2969
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The 2-volt ‘Battery Range

Eight Key Types for all 2-volt receivers

X222 A Heptode frequency changer HL2 The non-microphonic general
—generous electron emission, reliable purpose Triode. Good as grid leak
all-round performance. 1G/6 detector or first L.F. amplifier. 4/9

: HDZ24 ECONOMY Double-diode
X24 ECONOMY Triode-Hexode. Triode. For A.V.C., Diode detection,

Unsurpassed for efficient short-wave and L.F. amplification. 7/6
reception in superheterodynes. 10/6

KTZ The most popular 2-volt

W21 ECONOMY Variable - mu output Tetrode. Reliable, sensitive,
H.F. Pentode. For stability, high ampli- and adequate power output for all
fication, and linear grid control. 9/- P b uTadscs. 9/-

KT24 ECONOMY High slope

22']: ECONOMY H.F. Pentode. output Tetrode. For maximum sensi-
Sensitive and makes a good detector, or tivity and power output with low current
H.F. amplifier. 9/- consumption. 9/-

Also specialised types for deaf-aid reccivers (midget series) and higher power Q.P.P. output
(Osram QP21).

All Osram 2-volt battery valves may be depended upon to give the greatest sensitivity
consistent with the lowest H.T. and L.T. current consumptions, and noise-free, reliable
‘operation.

Write for technical data on these or other Osram Valve types to ¢

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

RADIO 1 Printed in England by THE NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10: Sole Agents for Australia and New
TRAINING Zealand : GORDON & GOTOH, L1D.~ South AfricA : CENTRAL NEWS AGENOY, LTD. Practical Wireless can be sent to any part of the world,
" MANUAL _ P.W. posttree, for 17s. 8d. per annum ; six months, 8s.10d. Registered at the General Post Oftice as a newspaper and for the Canadian Magazine Post,
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A veritable treasury of wireless knowledge, with all wireless’ terms and definitions stated and explained
’ in concise, clear 1anguage, Invaluable to all ‘who are interested in the science. Profusely illustrated.
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ACCUMULATOR PASTES.—The follow-
ing ingredients are required: 4 parts by
weight redlead (Pb304), 1 part by weight
litharge (PbO), 1 part by weight sulphuric
acid (1.12 speecific gravity). Add the acid
gradually to the mixture of redlead and
litharge, stirring well until a fairly stiff
paste has been formed. Thorough mixing
is essential, and care must be taken not to
malke the paste ioo thin.

How to Apply. Place the grid on a flat

in the grid. A wooden spreader should

pockets of the grid. A piece of newspaper
is then placed on top of the plate, and
another flat board on top of that. This
cnables the plate to be turned over so that
it can-be pasted on the opposite side.

Drying. Stack the plates carefully in a
warnl room t{o drv. After three or four
dayvs dip the plates in sulphuric acid (r.25
specific gravity) and ye-dry.

following ingredients: 5 parts by weight
litharge, 1 part by sveight of r.10 specific
gravity sulphuric acid. Mix, apply, and
dry as for positive plates.

For a high-rate discharge cell, the pasie
for the negative plates can be varied as
below ¢

Litharge, 99.96 per cent.; lamp-black,
.03 per cent.; wood flour, .ox per cent.
One-sixth of the total weight of the above
of 1.10 specific gravity sulphuric acid.

Use acid of 1.12 specific gravity, charge
at the rate of about .02 amp. per square

of the plate.

board and use a scoop to place the paste |’

then be used to force the paste into the |

Raste  for ~Negatwe [Plaics. Use the]

inch of the plate area, counting both sides |

Neutralising  Spilled  Electrolvie. 1f
electrolyte is spilled, it should be imme-
diately treated with a.neutralising solution,
such as sodium carbonate (soda) and water,
or ammonia and water. Either of these
liquids is excellent for checking the effects
of acid én clothing. Benches, trays, and
other fittings which have become acid-sodden
should be treated with a solution of 1lb.
of soda to 1 gallon of water, and then dried
before coating with acid-proof paint.

JELLY ELECTROLYTE.—Jelly elec-

trolyte consists of sulphuric acid to which
a given proportion of sodium silicate has
been added. Jellification takes place at
varying speeds according to the proportions
in which the two chemicals are mixed. A
suitable mixture which jellifies in five or
six minutes is—1I part of pure sodium silicate

1 (x.200 specific gravity) to 3 parts of cold

sulphuric acid (1.400 specific gravity),

As jellification takes place fairly rapidly
it is essential to arrange that the entire
operation may be carried through without
any hitch or delay. ~The cell to be filled
with jelly acid should be given a first
charge, using ordinary free sulphuric acid.
This acid should then ‘be poured off, and
the cell inverted and allowed to drain for
about half an hour: "is

AERIAL DATA

NATURAL WAVELENGTH. — The
natural wavelength of - an aerial is
approximately four and a half times its
electrical length (length lbetween insu-
lators plus length of lead-in). Standard
aerial of 100ft. has a natural wave-
length of about 120 metres. - If con-
nected direct to the grid of the detector
valve, it would receive transmissions on
this wavelength.

The maximum length of aerial, in-
clusive of lead-in, permitted by the
Postmaster-General is 100ft.

REFLECTOR.—An arrangement gen-
erally employing a dipole aerial, for
preventing a~signal from being radiated
in all directions, or for ensuring maxi-
mum reception in a given direction. It
consists of a vertical or horizontal aerial
behind which is erected a similar aerial
(not connected to anything), the spacing
between these being adjusted according
to the frequency of the signals. A
multi-retlector system will generally have
the reflectors arranged in the form of a
parabola with the aerial at the foeal
point.

Stranded 7/22 insulated copper wire
is best for both aerial and lead-in.
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MUSICAL -NOTES FREQUENCY.—
The frequency of the notes of the
planoforte covers the band from 26 to

4,096 vibrations per second. The lowest |

note, A, has a frequency of 26, middle C
(the centre note of the standard piano
keyboard) a frequency of 256, and the
top note of the standard piano has a
frequency of 4,096. The following table
shows the piano notes and their
frequencies :

‘A2 G 9% T 341 . E 1,980
B30 -A106 G 384 T 1,365
C32 BIW A 4% G 1,53
D36 C128 B 480 A 1,706
E40 Di44 C 512 B 1,920
T42 EI160 D 576 C 2,048
G48 F170 ° E 640 D 2,304
A53 G192 F 682 E 2,560
B60 A213 G 768 T 2,730
C64 B240 A 853 G 3,072
D72 €26 B 960 A 3,413
ES0 D28S (C1,02¢ B 3,840
F8 E32

DLI52 C 4,096

STANDARD UNITS

UNIT B.0.T.—The Board of Trade
Unit is 1,000 watt-hours.

UNIT CHARGE.—Any charge which
repels an equal and like charge with a force
of r dyne when they are 1 centimetre apart.

UNIT MAGNETIC POLE.—That pole
which, if situated in a vacuum at a distance
of one centimetre from a similar pole,
would give rise to a mechanical force of
repulsion of onc dyne. The total numuber
of lines of force which pass through a
unit magnetic pole = 4 .

UNIT OF CAPACITY.—The farad. A
conductor has a capacity of 1 farad when a
charge of 1 coulomnl raises the potential
1 volt. Iu wireless practice the practical
unit is the miero-farad. ;

UNIT OF CONDUCTANCE is thc niho,
which is the reciprocal of the ohm.

UNIT OF CURRENT is the ampcre.
It is a flow of 1 coulomb per second. A
pressure of r volt will pass a cwrrent of
1 amperc through a resistance of r ohm.

UNIT OF INDUCTANCE is the henry.
It is the amount of inductance in a circuit
which will produce a difference in potential
of 1 volt when the amperage is changing
at the ratc of 1 ampere per second.

UNIT OF POTENTIAL is the volt.
It is the pressure yequired to pass a current
of 1 amp. through a resistance of 1 ohm.

UNIT OF. POWER is the power required
to perform 1 foot-pound of work per second.
1t is referred to as F.P.S.

UNIT OF RESISTANCE.—The unit of
resistance is the ochm. It is the resistance
which will permit the flaw of r amp. when a
pressure of 1 volt is applied.

(See also page 124)
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Learn as You Co

HE difficulty which many beginners
experience is In obtaining a full
knowiedge of some particular point, in
spite of elaborate explanations. It is
generally found that such difficulties are
cleared up very quickly if some actual
demonstration ean be made of the point
in question, and it is in this connecction
that practical experience is of ruch great
importance. For instance, the cffects of
oscillation in a valve may be explained in
a very detailed manner, covering involved
matter such as negative resistance, ete.,
but if a milliammeter is inciuded in the
_anode circuit of a valve, and reaction is
then applied, the sudden drop in anode
current will show instantly that something
important has taken place in the valve, and
in conjunction with a description of the
subject it is then more obvious just what
has happened. The same thing applies to
distortion in an L.F. or output valve, and
thus some ready means of carrying out such
tests will prove of the greatest value to'those
who are making a study of radio rather
than merely using the receiver for the
reception of entertaining programmes. The
“Student’s > Three, described last week,
has been designed for the purpose of
teaching various facts relative to modern
equipment, and in this issue we give details
of one or two tests which may easily
be carried out with this particular
receiver.

Mr. S. J. de Lotbiniere

HE B.B.C. announces that Mr. S. J.

de Lotbiniére has heen appointed

an acting Assistant Controller of Pro-

grammes, as a result of the recent second-

ment of Mr. R. E. L. Wellington, Assistant

Controller of Programmes, to the Ministry
of Information.

A Dog's Life

ENIS CONSTANDUROS has written
a new comedy for broadcasting
called “ A Dog’s Life,”” which will be
heard on April 20th. This treats the
question of evacuees from a new angle and
alsb deals with the type of young woman
‘who is so fond of her dog that every other
interest in life is made subservient to its
welfare. The play will be produced by
M. H. Allen.

Double Alibi

DAPTED by L. J. Ludovici from a
short story by Harold Weston,

¢ Double Alibi,”’ to be broadcast on Aprii
19th, deals with a safe-breaker and his
mates who attempt to rob a factory safe

containing a week's wages. The safe
breaker, Sam Crayshaw, has a cast-iron
alibi, which eventually involves him in
worse trouble than if he had had no alibi
at all. The play is full of breathless suspense,

Jack Leon, who broadcast from the London
Casino last week in the Services programme,

Swavs

Editorial and Advertisement Offices:
¢ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
7% 'Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. as a newspaper and -
for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a
ractical naturs suitable for publication in
RACTIOAL WIRFLESS. Swuch articles should be
¢ wrilten on one side of the paper only, and should
< contain the name and address of the sender. Whilst
¢ the Editor does not hold himself responsible for
manuseripls, every effort will be made to return
them if a stamped and addressed envelope is
losed All correspondence intended for the
Editor should be addressed : The Editor, PRACTIOAL
WIRELESS, George Newnes. Ltd.. Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our
readers 1n touch with the latest developments, we give
no warranly that apparatus described in our
columns i8 not the sudject of letters patent.

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

o b b i

which should be given its full value by the
producer, John Cheatle.

Boy Scouts’ Programme

AS St. George’s Day has been adopted

by Scouts all over the world as a day
of reunion and for the renewal of the Scout
promise, it is fitting that it should be chosen
for a feature programme about this great
movement and that a message from the
Chief Scout, Lord Baden-Powell, should
be included in such a programme. This
message was recorded in South Africa
and will form the finale. Robin Whitworth
will produce the feature, which has been
arranged by Beresford Webb, of the Boy
Scouts London Headquarters.

After a brief introduction indicating the
spirit behind .the movement, the pro-
gramme will give some account of ifs
spread to America and to other continents.
The main section will consist of talks
linked by national songz. This will include
reference to such events as the floods
at the Jammboree in Denmark, the World
Jamborees in Holland and Hungary, the
help given to earthquake vietims in Bul-
garia, and the time when Scouting in
Finland was begun as a secret movement.
Scouts in exile ‘will be represented by a
Polish Scout. An Indian Scout will speak
for Asia, a Canadian Scout for North
America, and Lord Hampton for Australasia.
It is hoped also to have a Chilean
Scout, as Chile had the first troop after
England.

The Arabic Listener

HE B.B.C. announces that the first
number of the Arabic Listener,
the new B.B.C. publication which will be
issued twice monthly, is now on sale. It-
will circulate in al! parts of the Arabic-
speaking world: including North Africa,
Egypt, Syria, Palestine, Iraq, Arabia, and
the Persian Gulf, as well as among the
Arab communities in such widely separated
places as Singapore, Zanzibar, and North
and South America.

The chief object of the journal will be to re-
print talks already broadcast in Arabic, but,
in addition, it will include special articles
on life and activities in Britain, summaries
of British comment on Arab affairs and other
matter of general interest. It is hoped that
the new publication will contribute to the
friendly relations existing between this
country and the Arab world.

The Arabic Listener may be had on
application to the British Broadcasting
Corporation, London, England, for d4s.
for six months, or 8s. for 12 months,
including postage to any part of the
world.
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Tracking in Superhet Circuits

The Principles and Methods of Keeping the First Detector and
Oscillator Circuits in Track are Explained, while Practical Notes

on Aligning the Circuits Are Given.

T is well known that special gang
condensers are made for wuse in
superhet receivers, and that the vanes

of the section intended for tuning the
oscillator cireuit are of different shape from
those of the other section, or sections. The
reason for this is that the rate of capacity
variation must be different in the oscillator
circuit to ensure that the beat note is of
constant frequency. Many experimenters
find difficulty in appreciating this point,
and argue that both oscillator and signal-
. frequency circuits have to cover a similar
band-width and therefore that specially
shaped oscillator  vanes should not be
‘necessary. That is, if the wavelength range
on one band is, say, 200 to 600 metms. the
range of the oscillator circuit must be from
200, plus or minus the LF., to 600 metres,
again plus or minus the LF.

Ratio of Frequencies

To understand the matter it is necessary
to think entirely in terms of frequency.
Thus, assuming that the tuning range on
one waveband is 200 to 600 metres, the
frequency range is 1,500 to 500 kc/s. The

~hHTH

-

Fig. 1.—The simple method of pgdding in the
long-wave section of the oscillator tuning circuit ;
there is both a trimmer and a padder for the long-
wave winding and a superhet-type gang condenser
is used. Although a triode-hexode is shown the
arrangemeni would be the same for a pentagrid.

oscillator is almost invariably tuned
to a higher frequency than the first
detector, and therefore if the I.F. in
use were the usual one of 465 kefs,
the range of the oscillator tuning circuit
would have to be 1,965 to 965 ke/s. Tt
will be seen that in the first case the
ratio of maximum to minimum fre.
quency is 3: 1, “hema.s in the second
it is approx1ma.tely : 1. In othet
words, the oscillator frequency varies
less rapidly than the signal frequency
_during tuning.

To obtain a clear idea of this point
we might take the half-way point be-
tween maximum and minimum
frequency on the waveband referred to
above. Half-way between 200 and 600

nal frequency has been halved, the oscillator
frequency has been reduced by only about
one-third.

On long waves the variation is even
more marked. Assume, for example, that
the long-wave band extends from 1,000 to
2,000 metres (a fairly average range), the
fmquency range is from 300 to 150 ke/s ;
a ratio of 2:1. Corresponding oscillator
frequencies are 765 and 615 kc/s ; a ratio
of about 1}: 1.

On short waves the variation is far less
marked, beGause of the higher frequencies.
If it were assumed that a particular S.W.
range were from 20 to 30 metres, - the
corresponding frequency range would be
15,000 to 10,000 kc/s—exactly 3:2. The
osclllatm range would be 15,465 to 10,465
ke/s—approximately 2.955:2, or near
enough to 3 : 2.

Coil Inductance

This will make it clear why tracking con-
densers are often used for long-wave tuning
only, it being suffictent to use a gang con-
denser with sha.ped oscillator vanes, and a
suitable oscillator coil, for medium waves.
Incidentally, the oscillator coil is invariably
of lower inductance than the aerial coil.
For 465 ke/s the medium-wave winding of
an aerial coil has an inductance of 157
microhenries ; the corresponding winding
of an oscillator coil has an inductance of
only about 70 microhenries. -The exact
value depends upon whether the coil is
intended for use with a special superhet
condenser or a ** plain’’ gang condenser.

Tt has become usual, in the case of home-
constructor sets at least, to employ gang
condensers with a special oscillator section,
but it is debatable whether or not this is
a good thing. The trouble is that if this
gives accurate tracking on medinm waves it
will not necessarily do so on long waves,
and therefore it will be necessary to use a
padding condenser for long-wave tuning.
There is a good deal to be said in favour of
using a plain condenser for superhet tuning,
and having a separate padding condenser
for each waveband. This makes necessary
some additional preliminary adjustment,
but gives greater certainty of the tracking
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By FRANK PRESTON

being accurate, and holding more closely
over the whole of each waveband.

Tracking Systems

Fig. 1 shows the tuning connections for
a triode-hexode frequency changer where
a superhet type two-gang condenser is
employed. In this case, of course, the
oscillator section has specially shaped vanes
and has a capacity appreciably lower than
0005 mfd., which is used for ﬁrst-detector
tuning. On medium waves it is sufficient
to’ adjust the trimmers on the gang con-
denser (if fitted), but before the receiver
can operate efficiently on long waves, the
additional trimmer, wired in parallel with
the long-wave section, and also the padding
condenser, wired in series with this section,
must be set to their optimum positions.

This is a fairly -usual arrangement, but
there is much to be said in favour of that
indicated in Fig. 2. Here, use is made of
an oscillator coil with two separate tuning
windings—one for medium-wave and one
for.long-wave. In addition, a padding con-
denser is used for each winding. Thus,
each of these must be adjusted in tum
when aligning the receiver pricr to putting
it into use. Some manufacturers make
coils of this type with built-in padders of a
capacity suitable for the particular windings.

0sC
GRID

ANODE
WINDING
‘0005 #
MFD
PADDERS
-r
€ ~— —— HT~

Fig. 2.—Some oscillator coils are enclosed in a

can which also contains two padders. Connections

are as shown here. A*‘ plain " two-gary condenser
is used.

The coils resemble I.F. coils in appear-
ance, and the padders are adjusted by
means of a screwdriver.

The most usual arrangement of
trimmers and padders for multi-range
tuners is shown in Fig. 3. It will be
secn that in this case there is a trimmer
across each section of both first-detector
and oscillator coils, and that padding
condensers are provided for all except
the. short-wave section of the oscillator
coil ; the reason for not having a pad-
ding condenser for short waves will be
understood from what has already been
written. DBy combining adjustment of
trimmers and padders, it is possible to
ensure exceedingly good tracking on all
wavebands.  Unfortunately for the

metres is 400 metres. This is equiva-
lent to a frequency of 750 ke/s, and
when the input cireuit is tuned to this
frequency the oscillator must be tuned
.to 1,215 ke/s. Thus, although the sig-

for with three-range tuners.

i e ——
TRIMMERS /1\-{' I -
L LW PADDER'f =
#4W PADDER

designed for use with a * plain ** gang condense?.

Fig, 3.—How trimming and padding are usually provided
In many cases the tuners are

home constructor, however, it is very
desirable that a modulated oscillator
be available when carrying out the
alignment.

(Continued on page 120.)
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VALVE TYPES EXPLAINED

A Non-lechnical Article to Help Beginners Understand and Select Valves

from the Numerous Types Now Available - -

T is not very difficult for a beginner to
construct his first receiver and obtam
very pleasing results, if he follows

reliable advice and works to a diagram or
blueprint which is accurate in all details.
The trouble usually starts when he desires to
either modify the initial attempt or start
to build something more ambitious, say.
for example, a set using more valves or
those of different types.

At this stage it cannot be expected that
the beginner will know everything about
valves. Therefore, bearing in mind the
numerous types now available, it is not
surprising that some Hhttle difficulty and

contusion is experienced when it comes to the

question of which to use for the new circuit.

To one not well versed in such matters,
a valvemaker’s booklet does not always
make the common or garden points too
clear. and, in fact, a beginner need not be
surprised if he finds himself more confused
than ever after studying one of these
booklets, as such an occurrence is not
unknown and, strangely enough, this is
invariably due not to the absence of details
but rather to the number provided. It is the
purpose of this article, therefore, to explain,
without delving into technical matters,
why so many types of valve are produced,
their purposes and how to select the right
one for any given circuit. You will note
I say ° without delving into technical
matters.”” To some readers, this might
savour of avoiding the issue and not giving
information which will, or should he,
required eventually by all newcomers to
radio. Well, that is not the case; a
beginner will take some little time to
acquire sufficient theoretical knowledge to
enable him to study the complete theory
of the thermionic valve in all its varied
forms. and as it would be very detri-
mental to his progress if ke had to hold up
his constructionai and elementary work
until he had reached the desired technical
stage, it i3 far better for sufficient practical
knowledge of valves to be gained so that the
active side of the hobby can be continued
while the technical subjects are being studied.

The Diode and Triode

If the glass bulb is removed from a valve,
it will be seen that several distinct parts
are assembled within the space enclosed
by the bulb, and connected to the valve-pins
or legs by means of fine wires passing
through the base. These parts are known
as elecirodes and the number in any one
valve is governed by its type. With diode
and triode valves, as their names imply,
two and three electrodes, respectively, are
employed. The electrodes enclosed in a
diode valve are filament, or heater, and
anode, and this arrangement forms the
most simple type of valve.

They are used chiefly as detectors and
rectifiers, the former for the detection
or, more correctly speaking, the rectification
of the minute alternating currents produced
by the radio signal, and the latter, i.e.,
rectifiers, for converting A.C. mains supplies
to direct current, as in the case of mains-
operated receivers or amplifiers.

In addition to the simple diode, there are

double-diodes, which have two anodes,
double-diode-triodes, which means that
two anodes and a triode section are all
enclosed within one bulb, and other even
more complicated combinations, but we
need not worry about those at this stage.
A double-diode is often used as a detector
(one diode) and a means of providing auto-
matic volume control, by means of the other
diode. In the case of A.C. mains rectifying

The construction
of a valve using
lwo diode sections
is shown here. The
valve is, in this
case, a mains full-
wave rectifier and
the filament and
anode of one sec-
tion can be sezn.

valves, a single diode would be used for
half-wave rectification and a double-diode
for the, more normal full-wave system.
The triode has three electrodes; these
take the form of anode and filament (heater)
as in the diode but, between these, is fixed
the third electrode in the form of a fine
wire mesh or grid; in fact, it is known as
the grid. This type of valve is, undoubtedly,
the most widely used, as its range of appli-
cation is very wide, but before discussing it,
it becomes necessary to introduce one or
two more items which play very important
parts in most valves. .
Every valve has a certain internal
resistance which tends to affect the flow
of current from the filument (or cathode in
the case of mains valves) fo the anode.

This resistance is known as the impedance

or A.C. resistance of the valve, and the
value, which varies according to ‘the type
of valve, is always quoted by the valve-
makers in ohms.

Another important item or characteristic
of a valve is its amplification factor; which
denotes how much amplification, or, if you
like, magnification, will be obtained when it
is handling a signal. This factor is also
quoted by the valve-makers, thus helping
onc to choose a suitable valve for a given
circuit. It should be noted at this stage
that there appears to be some link between
impedance and amplification factor; if a
valve list is examined it will be seen that
the higher the impedance of a valve the

- By L. O. SPARKS

higher will be its amplification and, con-
versely, the lower will be its anode current
consumption, i.e., the less current it will
take from the source of high-tension. For
example, refer to the valve list again—if-
you don’t possess one or more, then I would
advise you to get hold of one from, say, each
valve -maker—and compare the valves
recommended for use as a detector against
those specified as being suitable for L.F.
(low-frequency) nse, The former will have
an impedance in the neighbourhood of, say,
20,000 ohms, with an anode current of about
2 milliamps, while the latter might have an
impedance in the region of 5.000 ohms, with
an average current consumption of 5 mAs.
The example can be taken a step farther
by making comparisons between the
S.G. and output power valves, when the
difference will be more strikingly illustrated.

Triodes

Now to get back to the triode; its
range of application is very wide and this is
made possible owing to the fact that it
is made in several types as regards its
impedance and amplification factor, there-
fore, it is these two items which govern
the selection. Generally speaking, if it is
to be used as a detector it should have a
reasonably high impedance, but a certain
latitude is, of course, permissible, according
to the complete circuit. For L.F. ampli-

-fication, i.e., after the signal has been

rectified, it becomes necessary to use a
valve of lower impedance, as a valve of
this type—and this should be noted—can
handle a much larger signal without the -
risk of introducing distortion which would
be created if it were overloaded. The
lower impedance valve, remembering pre-
vious remarks, and the fact that it will
be doing more work than the detector, will,
naturally, consume more current in its anode
circuit. This is unavoidable, as it must
be appreciated that cven with electricity,
one cannot get something for nothing.
Supposing that two valves were uscd be-
tween the detector and the final output
valve, then the second would have to have
suitable chavacteristics, i.e., even lower
impedance, to allow it to cope with the
work passed from the detector and the first
L.F.valve. Similarly, the output valve must
be chosen to suit the signal which will be de-
livered to its grid from the preceding stages.

One slip which most beginners make is
to attempt to obtain too much amplifica-
tion with too little thought for the valves
which have to do all the work. A given
type of valve can only handle a certain
maximum_signal strength without being
overloaded, therefore,tike most things, if it
is overloaded, something has to suffer, and
in this case it is the faithfulness of repro-
duction of the original signal.

PRACTICAL WIRELESS
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Biographies of Musicians

MAURICE REEVE, our Music Critic, Reviews in This Article

NTON DVORAK, the greatest
Czech musician and unquestionably
one of the masger musicians of the

nineteenth century, was born near Prague,
on the Vltava river in 1841. Coming of a
sturdy peasant trading stock, he worked
for a time in his father’s butcher’s business.
He had many teachers, of the schoolmaster-
musician type then so prevalent in Central
Europe. He made a particular study of
church music and, through voluntarily play-
ing the viola in the orchestra of the Society
of St. Cecilia and other bodies, became
familiar with the great German romamtics
of that period, notably Schumann and
Wagner.

Being compelled to find means of sub-
sistence, however, he entered a Prague
concert band and later the orchestra at
the National Theatre in Prague. There is
no finer training in the world for an intend-
ing composer than orchestral playing, it
enables him to hear the polyphony and
instrumentation of great works in an
incomparable way. Beethoven’s youthful
experiencesin the Elector’s private orchestra
bear ample witness.

Dvorak was evidently a reticent and
bashful young man, for all this time he was
assiduously composing, a fact only known
at the time to a few intimate friends. Much
of this work was chamber music, and excel-
lent, too ; but he did not succeed in invest-
ing it with that woanderful idiom which
shortly blossomed out, and it was far too
much influenced by others’ music that he
was evidently studying and playing. It
was, however, sufficiently meritorious to
warrant his resigning his orchestral desks
and devoting himself to composition as a
means of livelihood.

Recognising the lead that Smetana was
giving to the national self-consciousness
through his music, Dvorak decided to follow
this lead and elaborate on it to the limits
of his powers. He placed himself more
and more under the influence of the classics,
and thus gave to his work a perfection of
form and architectural detail which it had
hitherto lacked. He also dived deep into
the wells of Czech national music and folk
lore. .

Chamber Music
The chief works of this period, 1874-5,
were numerous chamber compositions,
usually including a piano: a servenade for
strings, the First Symphony and an early
opera, ** King and Collier,”’ entirely reset.
Faithful to his national folk verse, there
followed the first cycle of songs and the
first Moravian duets. He made every
effort to infuse the melodic zone of his
work with ideas grown and cultured in the
- 8oil of Czech national art. From his
earliest days he cultivated a movement of
his own design which he called a Dumka,
after the Russian word meaning *‘ pas-
sionately sad.”” Many of these are extremely
beautiful and one entire work at least, the
celebrated Dumky pianoforte trio, takes
its name from the Dumka movement in it.
Then came the *“Stabat Mater.”” All these
works yielded him but a poor return and
ke suscessfully appealed for a State grant.

the Life of DVORAK

In 1877 he met Brahms and his publisher
Hanslick. Brahms was very struck with
‘his gifts’and a letter to Simrock concludes :
* Decidedly he is a very talented man.
Besides, he is poor. Please take this into
consideration.”’ ’

Simrock published the Duets, which
achieved an immediate success. Dvorak
never looked back and his friendship for
Brahms grew and grew with the passing
years. The two men had much in common.

In the works that followed Dvorak
clung closely to the rich sources of Czech
folk music. The first series of the famous
Slavonic dances appeared for two pianos,
four hands, in 1878 and was a huge success.
Richter, Bulow, Manns and many other
famous conductors commissioned him to
write them works. Many visits to foreign
countries followed and that to England
was particularly successful. The *Stabat
Mater”’ took the town by storm. He visited
all our leading festivals.

He wrote the Second Symphony for the
Royal Philharmonic Society and although
the Fifth, ** From the New World >’ com-
pletely overshadows everything else he
ever wrote in fame and popularity, Sir
Donald Tovey has * no hesitation’” in
ranking the Second side by side with
Schubert’s in C and Brahms’s four as
the greatest symphonies since Beethoven’s.

American Visit

In 1892 Dvorak accepted the Directorship
of the New York Conservatoire, which he
held for three years. He was accorded a
splendid reception.  This visit would be
memorable for the creation of the *‘ New
World >’ Symphony, if for nothing else.
Based on some Negro and native Indian
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melodies and themes given him by students
and friends, this splendid and justly famous
work is a first favourite with concert
audiences throughout the world, and .is
probably only rivalled in the public’s
affections by Beethoven’s Fifth.

On his approaching return home, he
wrote one or two trifles, inspired by
nostalgia. Amongst these was the re-
nowned *‘ Humoresque.””  This is one of
those sad and wistfully appealing little
numbers the reasons for whose well-nigh
devastating popularity I enquired into a
few weeks ago. Humoresque >’ has
been arranged for every instrument and
conceivable combination of instruments
under the sun, and has unquestionably
taken its place amongst the first dozen or
8o favourite short pieces.

Another immensely popular work is the
brilliant * Carnival ’’ overture, one of three,
the others being styled ‘ Amid Nature’’
and *‘ Othello.”” It is impossible to deal
in any detail with Dvorak’s many great
works, but the two concertos for violin and
’cello respectively must not be omitted.
The latter is one of the very few really
first-class works that that instrument
possesses. Also a Scherzo Capriccioso and
a Theme and Variations.

Dvorak died in 1904.

Briiliant Piano Scores

A great master of instrumentation and of
orchestral colouring, and a sincere devotee
of the highest ideals of his art, Dvorak
must be ranked high amongst the world’s
musicians. He was an inspired creative
artist and his intuition may be said to have
risen superior to his intellect. In an age
which was fast deeming it fashionable or
smart to despise ancient glories and the
gods of their fathers, he proved that sonata
form did not perish with Beethoven.
Brahms, of course,” was also proving the
same thing.

He possessed a complete mastery over
the orchestral palette and scored some
marvellous effects. He was not one of the
great piano composers but he wrote some
brilliant scores for that .instrument in
those chamber works in which he enployed
it, notably the Dumky Trio and the A major
Quintet.

Whilst Smetana grasped and evoked
the whole spirit of Czech music and made
himself the singer of their past and the
prophet of their future, Dvorak is simple,
kindly and human. Smetana was the
superior in the fusion of intellect and
intuition, but Dvorak had a far greater
wealth of inspiration and creative versatility.
Looked at as a pair, they might be thought
to bear resemblances to Haydn and Mozart ;
the one prospecting and pioneering for
the other to build an empire.

A musicfan who handles the symphonic
form with the mastery and originality that
Dvorak displayed must take precedence
over him who works in smaller media, but
taken singly or together, Smetana and
Dvorak make a great pair, pioneer and
leader, of whom any nation might well be
proud. :
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The Gadgets Raéket

THOUGHT the gadgets racket had /

come to a timely or untimely end—I
hoped the latter. Just as a reminder that
firms believe that there are still mugs to be
found, I saw a gadget advertised in two of
our nationals recently by two separate
firms. Each advertisement made the same
claim for the gadget, and the two
advertisements were contiguous in the
columns. The price of the first was
2s. 6d., and the second 9d.

The OCld Tunes
ALTHOUGH all musical compositions
are based upon the diatonic scale,
the permutation of notes provided by the
compass of the piano is such that it would
be impossible (especially when we consider
time, the sharps and flats, and repetition),
ever to exhaust the possibilities of musical
composition. You have been hearing a
great deal recently of a piece entitled
* Kighteénth-century Drawing-room.”
This makes uce of the famous Mozart
Sonata No. 15, or at least a few bars of the
first. or allegro, movement. I do not like
to see vintage music spoliated by the comic
bands which draw large serews for making
kanal noises. There should be some law
to stop plagiarism. The full Mozart’s
Sonata No. 15 takes about a quarter of
an hour to play, and occupies over twelve
sheets of music score. It commences with
the allegro, and the andante and rondo
movements follow.

* Eighteenth-century ~ Drawing-room ”’
makes uee of the first few bars of the
opening theme. Tuneful though it is,
the bars used do not give you sufticient
idea of the development. The complete
piece is a really beautiful work, much used
by music masters as an exercise. It makes
use of considerable single-hand fast runs,
and finally winds up in the somewhat
exultant rondo. Those who hear
“ Eighteenth-century Drawing-room
should certainly purchase the two Parlo-
phone records which give the complete
Mozart rendering. Their numbers are
E.1142 and E.1143 ; 12in. records, of course.

“The Radio Training Manual ”

HOPE that every reader has reserved a

copy of “The Radio Training Manual”’
offered on presentation terms in last
week’s issue. I have been privileged to
see an advance copy of it, and consider
it to be a most useful book for the purpose
in view. I am amazed that in these days
of paper shortage and rising production
costs it"has been possible to offer it for the
money. It is not only a training manual—
it anticipates the questions likely to be
set to examinees, and really provides the
answers to them.

The Constructor Comes Back
ONE of the most pleasing features of my
correspondence during the past few
months has been the letters I have received
from old constructors who, for one reason
or another, had deserted our ranks. I do
not know whether it is the shortage of
commercial receivers, or the fact that the
black-out keeps peonle in o’ nights, but

FLENGTH
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these early constructors are building sets
again. Many of them are raking over their
junk boxes and asking for circuits and
blueprints which we published years ago.
Alas, many of our early issues are now
entirely out of print. We have, however,
one or two bound volumes of Vols. 1,2and 3
of P.W. available at 12s. 6d. each. Readers
will find our handbook “ Sixty Tested
Wireless Circuits ” contains details of most
of the popular circuit arrangements, and
I recommend those who have returned to
the fold to obtain a copy. '

A number of readers are building sets
for their A.R.P. Depots, and others on
volunteer or military service are rigging up
their shacks with receivers.

The Neutrodyne Circuit
THE neutrodyne circuit is not. so popular
as it used to be, for the very good
reason that modern component design has
reached such a stage that the factors which
needed neutralising are no longer there.
However, one or two readers have asked
queries about it in recent weeks, so I
suppose 1t is not entirely dead.

The whole secret of obtaining suecessful
H.F. amplification is the prevention of
feed-back from the plate circuit of the
H.F. valve to its grid circuit. In the
modern S.G. scheme, this is achieved by
wvery complete screening, not only between
external circuits but between the actual
electrodes in the valve itself. With an
ordinary three-electrode valve the outside
screening may be arranged in just the
same way, but obviously, a certain amount
of “feed-back” will take place in the
valve iteelf.

The well-known Hazeltine * neutro-
dyne ’’ circuit very ingeniously got round
this difficulty by arranging that energy
should be intentionally fed back from the
anode circuit to the grid circuit in such a
way as to cancel out the amount of un-
wanted feed-back. This was done by extend-
ing the anode coil; the H.T. was tapped
on to the centre of the tuned circuit so that
both ends of the coil were “live ”” and at
opposite phase. From the end remote
from the plate a very small adjustable
condenser was used to couple back directly
on to the grid of the same valve. When the
value of this condenser was exactly right,
the circuit was perfectly stable—an
unheard of state in those days. A really
high amount of amplification could be
obtained, and the only drawback was the
fact that very ecomplete screening was
necessary, although it always 1is, and
that the actual ‘ neutralising”’ process—

the adjustment of the condenser—was
often rather tricky to the unskilled hand.

It is well known that a screened-grid
valve will overload very easily, and
that the signal straight off the aerial from
a nearby station is quite capable of exceed-
ing the legitimate grid swing. In cases
where people want a receiver with rather
better distance-getting properties than the
conventional ‘‘detector and two L.F.,”
and happen to be situated so near a broad-
casting station that a screened-grid valve
in the first stage will overload, the neutra-
lised triode forms an excellent substitute
for the S.G.

Little need be said about operation,
except for a description of the actual
process of neutralising. Without trying to
find the correct position, tune the set to a
local, bringing it up to maximum volume.

Now remove one filament lead from the
terminal on the H.F. valveholder. Leave
the valve in position, of course, but with
its filament switched off. The local will
probably be heard at quite good strength
if the neutralising condenser is either ‘ all
in” or “all out.” Adjust the neutralising
condenser until the signal from the local
disappears altogether. Having obtained it,
move the tuning condensers slightly to
make sure that it does not come in again.

When the ideal state of affairs has been
found. the filament of the H.F. valve
should be switched on again, and the set
should operate in a stable condition.

Electronic Pianos
PROPOS my recent remarks reelectrical-
musical instruments, I see that pianos
that perform like organs, and yet, result in
greatly decreased expense of ‘construction,
are predicted by B. F. Miessner, electronic
musical-instrument pionéer of Milburn, N.J.

“We have new designs in progress
which will greatly reduce the cost, weight,
and bulk of the mechanical proportions
of electronic pianos. Where now three
strings per note at, say, 160 pounds tension
are used, we can use one string per note at
20 pounds tension, and much shorter;
as a result the iron string-plate and its
reinforcing wood structure need only be
designed for one instead of 20 tons of
string tension. Also the key action for
these strings can be made very much
cheaper, simpler, and lighter, and no
soundboard is neéeded,” says Mr. Miessner.

“These cheaper pianos, by some addi-
tional eleetrical complications, can be
made to perform like organs as well as
pianos, and in many tone qualities.

“We are convinced that the music-
instrument business is going to be com-
pletely changed by all these developments
and that the radio industry is going to take
over this business, just as it has with
phonographs and as it is now doing with
organs, guitars, etce.

“The electronic-music art,” concludes
Mr. Miessner, ‘“is now out of the normal,
expensive, 50-year incubation period, and
is rapidly emerging into commercial form.
Those with foresight and courage will be the
new leaders in this renaisrance of an
industry which has lain technically stagnang

for hundreds of years.”
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Automatic Cain Control

HE following is a description of a
superheterodyne circuit developed by
R.C.A. engineers in which a new type

of mixer or converter valve, known as the
6K8, is employed. The converfer valve is
essentially a triode-hexode, in which the
oscillator and mixer elements are disposed
in separate electron streams. The 6KS8
valve gives improved performance in all
frequency bands, but its performance is
mosf spectacular in the high-frequency
regions above 15 mec/s. In these regions
interlock is very greatly reduced, and
loading of the signal input circuit is not
only reduced, but by the proper choice of
operating conditions may be made negative
in sign.

The reason for the negative input con-
ductance of the signal input circuit in a 6K8
valve may be explained as follows. The
space current between Gy and G, is relatively
independent of the bias on signal grid G,
dué to the interposed screen G, (see figure).
In other words, the sum of the currents in
the mixer plate P and the screens G, and
G is relatively constant. The electrons
passing through G, will be subject to the
influence of G; and at some high negative
bias on G; will be completely prevented
from passing through this grid, resulting
in mixer plate current cut-off as in the
case of the ordinary triode. However, as
the negative bias on G; is decreased from
some high value the mixer plate current

 Details of a New Circuit }
éDesigned Round a New i
i American Valve

a certain range of bias values on G, it may
be said to a first approximation that the
current passing through G, is~constant with
respect to the potential of G; over that
restricted range of operation. If the signal
grid potential increases, the velocity of the
electrons in the space between G,-G; will
increase and the charge will decrease. This
decrease in charge in the G,-G; space will
cause electrons to flow into the signal grid,
or current to flow out ; thus, an increase in
potential of signal grid G; is accompanied
by a change of opposite sense in the current
in that electrode, which condition is the
criterion of negative conductance.

H.F. Gain Increase

The net input circuit conductance of the
6K8 valve will depend in sign and in
magnitude upon the relative importance of
the two effects operating simultaneously
within the G,-G; space. When the 6K8 is
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will not increase linearly, because the
supply of electrons going through G, is
limited. This limitation is brought about
hecause the potential on the mixer grid
(4, exerts the primary influence for deter-
mining how many electrons shall be available
for the remainder of the mixer section.
The grid G,, by virtue of its potential
and its location, will draw some value of
current, which current will be relatively
independent of the potential of G; with
the remainder of the mixer section current
passing to plate P. Therefore, by a proper
choice of potentials in Gy and G there will
be-a scarcity of electrons on the G, side
of G, for some range of potential on Gy
(low values of negative bias). Then, with
electrode potentials selected to cause an
electron deficiency in the G,-G; space over

operated with a high value of negative bias
on G, the mixer plate current will decrease
and the screen grid current will rise. These
effects will be accompanied by the building
up of a space charge in the G,-G; region.
Hence, at high values of negative bias on
the signal grid the signal input circuit has
a positive, or comparatively low negative,
input conductance. It can also be shown
that maximum negative conductance is
attained in the signal input circuit when
the valve is operating at a low signal grid
bias and at a low oscillating strength.
Since the radio-frequency gain and the
image ratio* are greatly improved with
maximum negative input conductance for
the 6K8 valve, it will be appreciated that
it is highly desirable to maintain the
conductance value during operation.

However, when utilising the A.V.C. circuit
for automatically inereasing the negative
bias on signal grid G; as the I.F. carrier
amplitude increases, so as to maintain the
carrier amplitude at the detector input
circuit 12 substantially uniform, the nega-
tive input conductance of the converter
tube actually decreases as explained previ-
ously. Hencc with increase of-A.V.C. bias,
the gain and image ratio of input circuit
1-2 are seriously impaired. Now, as ex-
plained previously, a reduction in the
oscillator strength to a low value has the
effect of increasing the negative input
conductance of the valve, and if the
oscillator strength is decreased to a magni-
tude less than a certain value, the conver-
sion gain is also decreased. Hence, the
osciilator grid G, as well as the mixer grid
Gy, is connected by lead 21 to a circuit
which functions automatically to increase
the oscillator grid bias as the carrier
amplitude increases. If resistor 22 is the
oscillator grid leak resistor connected to the
bias resistor 17, the A.V.C. bias applied to
the signal grid of valve 10 causes the
voitage drep across resistor 17 to dectrease.

A.V.C. Effect

The oscillator grid G will become more
negative, in this case, with respect to
cathode K, which is biased by the portion
of the blecder resistor 3 between point 4
and earth. In other words, as the A.V.C.
bias increases, the oscillator grid G becomes:
biased in a negative polarity sense with
respect to point 4 on bleeder resistor 3.
This increase in bias of oscillator grid G
reduces oscillation amplitude, and causes
an increase in the negative input circuit
conductance. Hence, it will be seen that
as the A.V.C. bias increases, the input
conductance of circuit 1-2 will tend to -
remain substantially constant at a pre-
determined low, or negative, value by virtue
of the opposing effects of the biasing of
grids Gy and G. Therefore, the gain and
image ratio remain uniform over the entire
range of A.V.C. *bias variation. Addi-
tionally, it is to be noted that the increase
in A.V.C. bias on the signal and oscillator
grids causes a decrease in conversion gain,
thereby improving the A.V.C. action. The
bias, from the bleeder 3 and the amplified
A.V.C. voltage developed across resistor 17,
and the nagnitude of D.C. built up by
oscillator action across resistors 22 and 17
in series, are to be proportioned so that the
input conductance is maintained substan-
tially constant despite A.V.C. This cannot
be done over the entire characteristic of
G3, hut operation should preferably be
confined to that operating region where the
input conductance can be maintained sub-
stantially constant. There is a sufficient
number of variables, namely, oscillator
amplitude (by coupling hetween 7 and 6),
a bleeder voltage, magnitude of resistor 22
and resistor 17, to be able to obtain the
desired result.
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WORKSHOP CALCULATIONS,
TABLES AND FORMULE
By F. J. CAMM
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THE “STUDENT’S” THR]EIE

(Second of a Series)

In this Article Further Constructional and Operating Notes are
with  Some Preliminary Experimental Notes

Given,

LTHOUGH complete constructional
details of this new receiver have
been given, there are one or two

small points which it would perhaps be
desirable to explain for the benefit of
beginners or those who have not previously
constructed a broadcast receiver. Firstly,
with regard to the lead which is connected
to the anode of the H.F. valve. This is a
screcned wire, the screening being intended
to prevent instability which might be
caused by radiations from the wire. The
screening also prevents the lead from acting
as a small aertal and picking up energy
which would result in poor selectivity,
but morc of this later. The method of
screening is the first point which might
need explaining, and it should be carried
out with the special braided screening
sleeving sold for the purpose. A length is
cut off sufficiently long to permit of the
metal braiding being turned back at each
end to prevent it from coming into con-
tact with the wire which is passed through
the insulated sleeving inside it. " The ends
may then be wrapped or soldered to
prevent accidental short-cirecuits, and a wire
twisted once or twice round the lower end
and soldered. This wire is joined to the
earth terminal as shown in the wiring
diagram given last week. The ends of the
actual lead are joined to the H.F. choke
and to the anode, a cap connector being
joined to the lead if a top-cap type of valve
is used, and the wire being connected
under the terminal if a terminal type of
valve is obtained.

Screening

It will be found at a later stage that
although the valve is metallised (that is,
screened), and the lead to the anode is also
screened, the actual anode conncctor is
not protected in this manner and this can
give rise to trouble which can only be
overcome by using a sereen over the valve.
The two H.F. chokes -are both mounted
in screening cases and when mounted on
the baseboard they will not be earthed.
Therefore, a wire may be joined fromn
the holding-down screws of these two com-
ponents to the nearest earthed point
—actually the filament wiring nearest to

Together

the panel. The chokes, incidentally, are of
two different types, that next to the H.F.
valve being type H.F.9, and that next
to the L.¥. transformer bemg type H.¥.8.
The two coils, although enclosed in metal
screening cases, will not be actually screened
until the screens are connected to earth
and, therefore, the same procedure should

The completed

“ Student’s” Three

—ready for inser-
tion in a cabinel.

be adopted here as in the case of the H.F.
chokes, a bare - wire being connected
beneath the ho]dmg down screw nearest the
filament wiring already mentioned, and
connected to that wiring.

The First Experiment

By way of an initial experiment and to
see how a valve functions under varying
conditions, a good milliammeter of the
low-reading type should be connected to
the pair of sockets joined in the detector
anode circuit. ‘The illustration on this
page shows actually how these sockets are
connected to the circuit and it will be
seen from this illustration that the meter
will be in series with the anode circuit and
consequently when the set is switched on
the anode current of the valve in the
detector stage will be seen on the meter.
It will only be a very low value, about 1 mA,
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This circuit diagram shows how the ferminal sockets are included.

and, therefore, a meter with a full-scale
reading of 2 mA, or a multi-meter with the
range-setter at 2 mA should be wused.
Without connecting aerial or earth, set the
centre tuning condenser to a mid-way
position and then slowly advance the
reaction control, watching the meter

needle as you do 0. Suddenly the needle

will be seen to dip and if the reaction
control is advanced further there will be a
slight rise in the reading, not reaching the
original setting. Turn back the reaction
control until the maximum dip or deflection
is obtained on the needle, and this will
indicate the fact thet the valve is oscillating.
Now, in order to confirm the oscillating
condition, carry out one of the tests which
is used when a superhet is being tested and it
is desired to know whether or not the oscil-
lator valve is functioning properly. That is
to say, stop the valve oscillating, the easiest
way being to carth the grid. To do this,
moisten your finger and touch the grid
terminal of the detector valve and -when
you do so you will see the meter needle
rise to its original setting, removal of your
finger immediately causing the needle to
drop back to the low setting. Thus by
quickly touching the grid terminal in a
series of “flicks” the meter needle will
follow the movements by a series of dips,
thus giving a very visual indication that the
valve is oseillating effectively. If a really
sensitive meter is employed it will be
possible to see the needle movement
which is obtained as a signal is tuned in,
although, of course, the application of
reaction will also affect the needle setting.

H.F. Stability

Taking next the H.F. stage, let us see
what. we can learn from the screening
point of view. First of all, erect a very
short temporary aerial, and with the
’phones in the detector stage tune in a
station which is fairly loud normally. Try
to use an aerial of such a size that the
volume is reduced to a very low level and
preferably is only just audible.. Tune in
the station very eritically on both dials,

(Continued on gage 121).



LTHOUGH we have given wmany
constructional details of short-wave
receivers for headphone or loud-

speaker reception, we still receive requests
for receivers designed for specific purposes.
It should be unnecessary to point out that
a receiver designed for general reception
may be nsed for either headphone or speaker
work, and in the general features of design
there is no difference. When, however, as
is the case at the present time, many
listeners: desire to make exclusive use of
headphones, there are one or two features
which may be incorporated so as to offer
a maximum performance in this particular
connection. News is very prominent
to-day, and in America there are certain
stations which are using directional aerials
beamed on Europe. Thus quite a modest
type of receiver will bercapable of picking up
thesc stations on the ’phones. The only
point is that there must be no hand-capacity
(or more correctly, head-capacity effects)
which will result in erratic reaction control.
A list of the main stations offering these

“ beamed’’ news broadcasts, with times .

and wavelengths, is given on this page,
and a theoretical circuit of a suitable
two-valver is also included. Such a set
may be built from spare parts, provided
that they are of reasonably good design
and in good condition.

The Circuit

Taking the circuit from aerial to *phones,
the main details which will be secn are the
inclusion of a pre-set condenser to enable.
the aerial damping to be regulated ; band-
spread tuning for certainty in obtaining the
correct setting, and an output choke to
keep H.F. out of the ’phones and thus
remove head-capacity effects. In all other
respects the circuit is standard, and two
triodes are recommended. A pentode or
tetrode could be used in the output stage
if desired and would not affect the general
features of the design. Transformer coupling
is employed between detector and output
stages to give maximum gain and with
reasonably good valves, say a general
purpose or H.F. type for the detector and
a L.F. for the output, quite good signal
strength should be' obtained from the
stations in question. A single H.T. feed
is employed, the necessary voltage drop
for the detector stage being obtained by
means of a decoupling circuit, this giving
greater stability and also preventing an
uncven discharge of the H.T. battery. A
standard 6-pin coil may be used for tuning,
and it will be seen that the reaction
condenser is on the carth side of the
“Yreaction winding, thus permitting the
moving vanes of the condenser ‘to be
earthed, and facilitating the use of a metal
panel if desired. A refinement, which is
found desirable where reaction is a critical
point (as it must be in a simple receiver
without H.F. amplification) is the inclusion
of a potential divider in the grid circuit of
the detector valve and a pre-set condenser

PRACTICAL WIRELESS

HORT-WAVE

SECTION

W. NEWS TWO

A baﬁery. two-~valver-designed to
offer maximum results for head~

phone reception.
By W. J. DELANEY

for by-pass purposes in this stage. It has
been pointed out in previous -articles on
reaction that the by-pass capacity is an
important item in a detector stage, although
it is often excluded in short-wave receivers.
The potential applied to the detector grid
is also of some consequence, and although
it is usual to connect the grid-leak to the

positive side of the detector filament, it
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tions are needed, and the parts may be
laid out in almost the same positions as
they occupy in the theoretical circuif.
Wiring should, however, be carried out
with stiff wire, and if the ordinary thin
tinned copper wire is used it should be
stiffened by cutting off about thrce feef
and clamping it in some way and then
carvefully stretching it until it is felt to give.
Although this is not usually recommended
as it fracturés the surface, it will be found
that it. will ‘provide sufficient rigidity to the
wire to enable the set to be efficiently wired.
Battery leads of the four-way type may be
employed, or lengths of flex may be cut off
and provided with plugs. . Condenser C
may be of 1 or 2 mfd., or preferably may hé
of the electrolytic type. Both chokes
should be of the standard short-wave type,
whilst the transformer may have a ratio
up to 5 to 1. If desired, the special
Eddystone band-spread assembly may be
used for: tuning, or a standard .00013 mfd.
tuning condenser may be used for the
band-setter ‘with a small, say 15 mmid.,

300000
Q000 » VAV V Vo HI+
TE————
/ PHONES
i Chl v
000!
MFD ;
l . -000! MFD Ei
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Theoretical circuit of the 2-valve short-wave for headphone reception.

is often found that the bias obtained is
slightly too much for the valve. The
tapped potential divider specified will
enable different values to be obtained, and
if necessary the grid-leak may still be
joined to the positive side of the filament
without difficulty—the potential divider
being left in circuit.
Layout

The layout is not critical, and a base-
board scheme may conveniently be
cmployed. No screening or other elabora-
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U.S.A. BEAMED NEWS TRANSMISSIONS
12 m’n't WRUW 25.58 metres (Except Mondays)
AM.
12.30 WCAB 31.28 ,, Tues., Fri.
49.5 ,s Wed., Thur., Sat.
12.45 WCAB 49.5 o0 Su;.,Wedv,Thur.,
at.
31.28 ,, Sun., Tues., Fri.
1.0 WCAB 49.5 »  Mon.
2.55 WCAB 49.5 ,» Mon., Wed., Sat.
. - 3128 ,, Sun., Tues., Fri.
5.0 WCAB 3128 ,, Sllll:l.!Tl.ICS.,Thl.lr.,
i,
P.M. ¢
2.0 WGEA 19.56 ,, Daily.
| WCBX 16.83 ., Daily.
;3.0 WCBX 16.83 ,, Sunday.
5.0 WCBX 16.83 ,, Sunday.
6.0 WNBI 16.87 ,, Daily.
7.30 WCBX 25.36 ,, MondaytoFriday.
9.30 WGEO 3148 ,, Sunday.
WRUL 25.45 ,, Mon, Wed.,
Thur., Frid.
WCBX 25.36 ,, Mon.to Fri.
WRUW 19.83 ,, Mon., Wed.,
Thur., Fri. I
WGEA 19.56 ,, Daily. . ‘
10.55 WGEO 3148 ,, Mon. to Fri. I
WGEA 19.56 ,, Mon, to Fri. .
11.15 WGEA 19.56 ,, Sunday. z
11.50 WCBX 25.36 ,, Mon.toFri. '
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condenser for the band-spreader. The
aerial series condenser need not be mounted
on the panel, as it is generally found that
it may be set when the set is installed
initially and then requires no further
adjustment unless the aerial is modified.
If it is panel mounted. it will probably be
found that the adjustments made will so
affect the main tuning settings that it will
not be a simple matter to log stations at
- given settings.

Operation

When the receiver has been completed,
it may be connected for preliminary trialg
to a good outdoor aerial. When found to
work satisfactorily it is advised that different
aerials and positions be tried, as the beamed
transmissions may be fouridd to be heard
better when the aerial is pointed in some
directions than others. The earth also
may be found worthy of experiment, and
in many cases it may be found that it can
he dispensed with entirely. A great deal
depends upon the aerial and the actual
position of the receiver. A capacity between
batteries and receiver and earth will often
act as a counterpoise and give as good
results as an orthodox earth connection.
H.T. should be 120 or 150 volts, and the
G.B. adjusted according to the makers’
requirements for the particular valve in
use. Remember that results cannot always
be obtained from America, in spite of the
directional aerial system, and therefore
if you are unsuccesstul at the first attempt
in hearing the signals, try on another
night, in case conditions are not suitable.
Results from other parts of the world may
be no criterion as to the conditions.’
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Electric Soldering Iron

T‘H.E following is a deseription of an
easily constructed electric soldering
“iron,”’ which I have found invaluable in
radio work. The essential items are a
mains transformer from a ‘‘ scrap’’ radio
set, with a 4 or 6-volt secondary having

Details of a home-made electric
soldering iron. Sy

as high a current capacity as possible, and a
carbon rod obtained from a dry cell. The
diagram and circuit are self-explanatory,
although it is advisable that the carbon
holder should be of fairly heavy construc-
tion to prevent undue resistance and heating.
To use, the ¢lip is placed on the wire to
be soldzred, at any convenient spot (as
near to the actual joint as possible, of
courze), and the carbon tip touched to the
jointing position along with the tip of a
piecs of flux-cored solder. A second or
two is sufficient for a good joint to be made.
With this method, dry joints are elim-
inated, as the wire itself is heated to melt the
solder.—W. NEwepouLp (Middlesbrough).

A Simple Adapter
HE accompanying illustra-
tion shews an adapter which
may be inserted in a valveholder
of a battery set, and the valve
plugged in on top of- it. Cur-
rent readings in the grid, anode
and filament can be taken by
connecting a :\\illiammeter to
the appropriatc terminals, the
other corresponding’ terminals
being connected by copper strips.
A large valve base must be ]
obtained and holes bored low in (¥
the sides above each pin. Ter-
minals are then screwed in and
connected to tho pins with wire.
Next the centre piece of an anti-
microphonic type valveholder
must be obtained. The centre
piece must be roughly the same

o

OLD VALVE BASE

ractical Hin

THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE-
LESS’’ must have originated somelittle dodge
which would interest other readers. Why
not pass it on to us 2 We pay £1-10-0 for the
best hint submitted, and for every other item
puplished on this page we will pay half-a.
guinea. Turn thatidea of yours to account by

_sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,’’ George Newnes,
Ltd.,, Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
“ Practical Hints.” DO NOT
Queries with your hints.

oL mm

enclose

ru.u-o-«v-o.o-u-o.u.o-u-o.oi

SPECIAL NOTICE
All hints must be accompanied by the
coupon cut from page 126.

diameter asthe top of the valve base and
copper strips cut to the shape shown in dia-
gram B must be soldered to each contact.
In some types of valveholder the original
copper strips used as contacts and springs
may be left and suitable slots cut in them.
Fourmore holes should bedrilled near the top
ofthe valve base and bet ween the other termi-
nals. Fourterminals fitted with washersare
inserted loosely, and the adapter assembled
s0 that the terminals engage in the slots in
the copper strips. The terminals may then
be tightened up, and after testing for con-
tinuity the parts can be glued together.
All terminals should be small, as otherwise
it may be found impossible to insert the
adapterin closely placed sets. Three copper
limks should be made as shown in diagram E
to connect the corresponding terminals,
which should be marked as shown in
diagram A

This adapter may also be used to connect
a pick-up to a battery set, the leads being
taken to the top grid terminal and a
filament ; all corresponding terminals'being
bridged with connecting links, except the
grids and the adapter, which are inserted
in the detector valveholder. Another use
is for testing each stage of a faulty battery
set. The phone leads should be connected
to the two anode terminals, the other three
sets of terminals being bridged.

CONTACT STRIPS
CUT FROM THIN
COPPER SHEET/ CENTRE OF

VALVE HOLDER
- y'd

] 23
& n b

R R
solperep - @ = @
TERMINALS /2" approx B
s 8 .
,-'«
/ ] |
(G) e
v @ 1 A@

CONNECTING LINKS
CUT FROM THIN
COPPER SHEET

Details of a simple adapter for testing purposes.
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Remote-control Relay
HAVE made up a remote-control relay
for switching off a mains set, to-
gether with a press switch for use with relay.
The switch, together with batteries, fits in
a box Tiins. by 4ins. by 3ins., which is
screwed to the underside of table on which

\ 19
€BONITE
= ME Rcuwv/ RECEIVER
POT

A remote-control relay system for switching
off a mains set.

receiver stands—the leads to extension
speaker are two bell wires and a light 3-core
flex. Five-pin wafer valve sockets are
mounted on skirting board in rooms re-
quired to use extension speaker. A 5-core
bell flex with a 5-pin base of an old valve at
its end is used as a wander lead for exten-
sion speaker so that it is a very simple
matter to use both extension speaker and
operate relay from any room. The diagram
should make everything clear.—R. D.
WiLLiams (Newport, Mon).

A Dictionary of Metais
and Their Alloys

Edited by F. J. CAMM,

! This book is a handy and straight-
l forward compilation of salient and wuseful ¢
facts regarding all the known metals, and
nearly all the known commercial alloys.i
Chapters are also included on polishing, 3
metal spraying, rustproofing, metal colour- i
ing, case-hardening and plating metals, as i
well as numerous instructive lables.
The book costs 5s., or by post bs. 4d.
‘and 18 obtainable from all booksellers o
ithe publishers ;

GEQORGE NEWNES, LTD.(Book Dept.),
Tower House, Southamplon Street,
don, W.C.2
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LTHOUGH the details of this club,
which is sponsored by PrAcricAL
WIRELESS, have been published

from time to time in past issues, we are
repeating the information for the benefit
of the many new readers.

The purpose of the club is solely to bring
together all those listeners who specialise
in the reception of stations situated in
distant parts of the world. It is intended
to form a community of kindred minds and
its aims are encouragemeént of DX
reception, mutual help and comradeship.

It should be noted that the club has no
commercial aims. . Membership is absolutely
free, and all-membérs can, therefore, still
belong to other similar clubs without further
incurring any additional financial vespon-
sibility.

In a club of this type it is absolutely

essential for every member to take an active.

part by communicating periodically with
headquarters, passing on ideas and details
of their own experiments, and to further
this, the services ‘of the entire staff of
Pracrica, WIRELESS are placed at the
disposal of every member, while space
will be set aside in this journal for reports,
constructive articles, information, and any
details relating to the welfar® of the club.

To enable members to keep accurate
records of their own activities, certain
.stationery is available at reasonable prices,
while for identification purposes, very
neat, well-finished enamelled badges: can
also be obtained.

The A.C.R.

To encourage long-distance reception,
which naturally means maintaining a
reasonable degree of efficiency of the
receiving station, a very fine certificate,
known as the A.C.R. or All Continents
Received, is available for those members
who cay forward” QSL cards from trans-
mitting stations situated in the five con-
tinents, namely, Europe, Asia, Africa,
Australia, and America. It should be
noted that North and South America are
treated as one continent, and that QSL
cards from stations transmitting within
the British Isles tannot, of course, be
accepted for Europe.-*

This QSL Racket

While speaking of QSL cards, there is
one point we would like to stress. It
has always been the object of the B.L.D.L.C.
to further in every way possible the
interests and progress of their members in
all matters relating to.radio. Owing to the
very nature of the club, no hard and fast rules
or stern’ dictates have been imposed upon
its members; no regulations have been
issued to attempt to-¢ontrol the activities
of those whose names appear on the ever-
growing list of members. When one is
connected with a large band of enthusiastic
radio amateurs, such restrictions would
appear irksome, and should be quite
unnecessary, as the radio ham world has
its own unwritten page of, call it what you
will, but the word ctiquette seems the
most applicable. Perhaps it would be better
described as the true spirit of amateur
radio, and when it is appreciated that this
spirit, or etiquette, is not in force in one

county, country, or continent, but through-
out the whole world, it must be realised
by all who enter the amateur ranks that
they undertake to uphold in every respect
these unwritten laws.

One of the most flagrant vidlations of the
true amateur spirit i1s this *‘ racket’ of
obtaining QSL cards from any source
other than the transmitting stations. Con-
siderable publicity has already been given
in these pages to the praatice atlopted by
certain people of exchanging and bartering
QSL cards, thus making it possible for
anyone to acquire the most imposing dis-
play of verifications from stations which
they themselves have never.received and
ones quite possibly well out of their scope
and ability to contact 'with their own
equipment. This system has to be killed,
and it is8 up to every member of the
B.LD.L.C. to do his utmost to prevent
the trafficking of such cards.

Correspondence

We have stressed many times before
that we welcome letters; in fact, we expect
them, from all members, as it is impossible
for us to further the activities of the club
unless we are in a position to know members’
requirements and to hear of their individual
work. As far back as September 2nd,
the Editor was kind enough to offer 10s. 6d.
each fortnight to the sender of the most
interesting letter, provided it was of general
interest and described such things as the
writer’s experiments, constructional work,
or station operations. The letters should
not he longer than, say, 300 words, and
photos or drawings will, of. course, add
additional interest to the written matter.

It must not be thought from® the gbove
remarks that we do not hear from qur
members, but, generally speaking, the
letters arc too brief and do not give suffi-
cient material of general interest, so it is up
to everyone to get busy in this respect
and communicate with us from time to time.

Member 6480 (Bala)

Many thanks for your interesting letter.
Your log is certainly very good, and it is
apparent that your station must be quite
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efficient in spite of your Heath Robinson
aerial. How about the A.C.R. mentioned
above ? We are pleased to note your
remarks concerning QSL cards, but there
is a vast difference hetween the racket
and getting genuine veri’s from worth-
while stations,

Member 6320 (Wisbech)

We hope that the A.C.R. adds to the
appearance of your shack, and would
like to thank you for the remarks contained
in your letter which we were very pleased
to receive. We thoroughly agree with the
points you raise, but unless members také
a more active interest it is impossible. for
us “to cover all the ground you mention.
How about starting the ball rolling from
your area ?

Contacts

While it is part of the object of the club
to, enable members to 'get in touch with
each other, especially those in the same
district, we must request members to state
whether they are agrecable for their name
to be published in these columns, or whether
only their membership number. If ne
definite instructions are given, then the
number only will be used.

Will all members note that member 6331
has changed his address, and contacts
can now be made with him at Mr. T. H.
Plater, 341, Milligan Road, Leicester.

Member 6415, of 35, Greenfield Road,
Smethwick, Staffs, would like to get in
touch with any other members in his district.
He is 154 years old and very keen on
S.W. work.

Member 6529, of 533. Southport Road,
Orrell, Liverpool, 20, who is apparently a
very keen enthusiast and a morse fan,
would like to make contact with any other
members. .

Member 6364. Cheering news from this
member, who also sends in details of his
latest log to prove that conditions are net
too bad; 41 stations were received during
28 days in last month. He goes on to say:
“My Rx-is home built, 0-v-2, working
from a battery eliminator and using ’phones.
Aerial i1s 50 degrees east-west with a
45 degree slope. I would also like to second
Mr. G. F. Swaysland’s remarks regarding a
DX contest. I think it would be a good
idea for the B.L.D.L.C. to arrange some-
thing like thig.”’ 4

Well, concerning the contest, what is
the general opinion ? Let us have your
views and suggestions, but remember that
it is rather more difficult to obtain veri’s
now than in normal times.

AIMS OF THE B.L.D.L.C.

¢ 'HE purpose of the club is solely to bring
g together all those listeners who specialise
in the reception of stations situated in distant
parts of the world. It is intended to form a com-
munity of kindred minds, and its aims are encour-
mutual help and

agement of DX reception,

comradeship.

The B.L.D.L.C. has no cepmmercial aims.
Membership is free. Members can, therefore, still
belongtoall other similar clubs with similar aims
without further incurring any additional financial
responsibility through their membership of the
B.L.D.L.C.

In order to give members the opportunity of
exchanging ideas, the services of the entire tech.
nical staff of PRACTICAL WIRELESS are
placed at the disposal of every member.

PRACTICAL WIRELESS, furthermore, will
set aside a special section in which reports of
reception, constructive articles, information, etc.,
and the internal affairs of the club will be dis-
cussed.

RYSa. o
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ADVANTAGES OF MEMBERSHIP

1. No enrolment or membership fees.

2. Organisation centred in Great Britain.

3. Standardised log-books and verification
sheets and badges available for members at reason-
able prices. N

4, Regular reports in PRACTICAL WIRE-
LESS.

5. Interchange of ideas with fellow members.

6. Members in same district placed in touch
with one another when desired.

7. Special meetings and visits to be arranged. +

8. Regular problems for short-wave listeners.

9. Members’ petitions and ous other
advantages to be announced. .

10. Members are expected to show an active
support of the Club. by communicating with
Headguarters periodically, concerning their
experiments, logs or general radio work, They
are alsq expected to co-operate with other members
in their area to the extent of furthering the
progress of their common interests in radio
matters.
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POWER OUTPUT

A Comprehensive Account of the Speech
Audioc Component

or

HERE are four important units.of
measuwrement with which every
wireless enthusiast is familiar. He

knows to what they refer, and they are
always cropping up in everyday conversa-
tion between radio enthusiasts. They are
volts, ohms, amperes and watts. For the
present, however, we are interested in the
last unit—watts, with particular reference
to output valves. How often have you
heatd a friend say his power output was
two, five, or even twenty-five watts ? Now
be very caveful. There is a distinct
difference between anode dissipation in
watts and power output in watts, so you
must be sure that you are hoth talking
about the same thing. We will discuss
anode dissipation in connection with power
output later, for sometimes, when dealing
with the latter, anode dissipation has to be
taken into consideration.

Fig. 1.—Pictorial lay-out of parts for taking
valve characteristics.

Now, what is this power output, and how
is it calculated ? Is it just one of those
common, everyday calculations such as
amperes X volts equals watts, or is it some-
thing a ‘little more complicated ? Yes, it
is! But if you follow this explamation
carefully you will have at your finger-tips
a method of approximately calculating the
power output of a valve, and, therefore, be
enabled to select the most suitable valve
for your particular purpose. For instance,
if vou wish to operate a mains receiver at
reasonable volume in a medium-sized room,
about 2 to 2} watts output is generally
considered quite ample. you want
something still nearer realism, and have no
neighbours who would object, employ a
3-watt output valve. After all, many
constructors like that extra reserve of
power even if not constantly employed. If
you are interested in public-address work,
then vou can go higher still and use an
output valve giving 10 or 25 watts, or even
greater power output. However, our chief
interest at the moment lies in ascertaining
how this power output is calculated.

Necessary Factors

In order to make the necessary calcu-
lations, all that is necessary is the anode
volts;anode current curves of the output
valve, together with the load impedance in
ohms. These curves are obtainable for the

HT-
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A theoretical
representation o f
the arrangement
shown in Fig. |

of a Receiver

majority of output valves, and are supplied
by the valve manufacturers in their
catalogues. )

The writer happened to have a spare
2-volt power. valve, so decided to take the
necessary curves himself, and caleylate the
power output in' order that readers might
have an opportunity of following through
the whole process from a concrete’/example.
Take a glance at the circuit showp in Fig. 1.
This will show you the circuit of the hook- up
required in order to obtain the necessary
data.

You wili notice that this is quite a simple
arrangement, and for ease of operating it was
assembled on a small baseboard. All that
was necessary was a valveholder and a few
terminals, and every wireless man usually
has these at hand. The necessary connec-
tions can then be made to the batteries and
meters. The volt-meter should be capable
of reading up to 250 volts, and for accurate
results should be of the high-resistance
type. Actually, the voltmeter employed
had a wresistance of 1,000 ochms' per volt,
while the milliammeter was a first-grade
instrument. If the milliammeteronly reads
up to 10 millian®s it will be necessary to
extend the rangé, and this can be carried
out quite easily by following the in-
structions given in earlier articles on
increasing the range of meters.

Taking a Reading

Having fixed your valve in the
holder and connected up your
batteries and meters, arrange the
first set of readings with zero
grid-bias. - This can he done~"by
connecting the grid and filament

necting the grid-bias battery, and connect-
ing a piece of wire across the battery
terminals. Now arrange to adjust your
anode voltage in steps of 20 volts or there-
abouts, and make a note cach time of the
anode current readings obtained. Next,

together. or, preferably, By discon- -

- iz

ment is the load line. Tt is well known that
in order to obtain any amplification a valve
must be operated with a_load in its anode
circuit. In the case of an output valve,
the most suitable load is recommended by
the manufacturers, and in this particular
instance was 7,000 ohms. Knowing the
optimum load, it is fairly easy .to arrange
our load line. First of all assume that
7,000 ohms resistance be placed in series
with the anode of the valve. Then, if the
grid voltage recommended by the manu-
facturers be 7 volts at a maximum anode
voltage of 150, and_the anode current be
6 milliamps, there will be a voltage drop
across the load of 42 volts; add this
voltage to the maximum anode voltage,
making the total 192 volts. This will
compensate for the-drop in veltage across
the load resistance. Now, any change in
anode voltage- will be accompanied by a
corresponding, ¢ in anode current ;
this would not be the case if there was no
load in the-anode circuit of the valve.

Next calculate the various-voltages for
variations in anode—eurrent. At 2 milli-
amperes 14 volts will be dropped, which,
subtracted from 192 volts, will leave 178
volts. Mark this point on the graph. At
6 milliamperes 42 volts will be dropped,
leaving 150 volts, and at 12 milliamperes
84 volts, leaving- 108 Volts. These points
should be marked on the graph as‘Tndicated
by the letters X, ¥,Z. Draw. a line passing
through these points and this will represent
our load line, when the optimum load is
7,000 ohms.

The next thing is to assume a signal of
14 volts peak value Béing applied to the
grid of the valve when it is biased, say,

rpative:—The grid- will thén swing
backwards and® forwards from zero to
14 vo.ts negative, between the points A-B,
whick are marked on the loatt Hine where it
cuts— the grid-bias. curves at zero and
14 voits respectively. At these points
ascertain the anode current and voltage,

(Continued on next page)

connect your grid-bias battery in A
circuit, and arrange for 3 volts nega-
tive bias to be applied to the grid of

R

the valve (this can be checked by
means of the low-reading voltmeter o

o

connected in parallel with it). Repeat
the process outlined above and again =

3

jot down the readings : this will give

you data somewhat similar to that in
the table of meter readings. Of

course, different types of valves will
give different readings. Continue in-

creasing the grid-bias potential unﬁil
you have applied approximately twice

that recommended by the valve
manufacturers.

INT IN MILLIAMPERES .

The writer completed the series of

readings up to 14 volts negative grid-
bias, but only two sets of the readings

are shown in the table mentioned.

Seotot Pt

/

Our next step is t6 plot these read-
ings on square paper, and the graph

2
Yo
N

V9-O/ v 3-3/ v

Y9It

reproduced in Fig. 2 shows the resul- 4
tant anode current and voltage

/ / // /( v

curves, which is what we require.

X

By

The Load Eine

We now have the anode volts-anode
current curves. and our third require-

W 40 00 60 00 IO KO 1O 190 00 N0 MO
ANODE VOLTS.

Fiy. 2.—A family of characteristic curves.
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(Continued from previous page)
‘which in this case will be : At zero grid
‘'volts 13.6 milliamps 98 volts and at 14
'volts grid-bias 0.4 milliamps 188 volts.
Subtract the smaller figures from the larger
and this will give us 13 milliamps and
90 volts.

of anode current and voltage with which
we have been dealing are maximum values,
and what we require is the R.M.S. values.
To obtain these we divide both current and
voltage by +/2 Now 24/2 multiplied by
itself will give us 8, which is, of course, so
much simpler to employ and gives precisely
the same results.

Iy

"TER

Anode Dissipation

3
v
Y
Y
o

In order to appreciate the im-
portance of anode dissipation and

how it differs from power output,
although both are expressed in

8

watts, we will examine the curves
of a large output valve with an

2
—
Vs

o

undistorted output of about 4 or
5 watts. This is shown in Fig. 3.

g 3
[
Wi
2

You will notice the curved dotted

N,

line which at one point touches the
{ | load line, but never crosses it. If

[~

the slope of the load line were such
that it cut the dotted line, greater

¥
[e—

3

5

ANODE CURRENT  MILLIAMPERES,

power output might be obtained,
£90%4 but the life of the valve would

-

5

z be endangered, as the anode
dissipation limit fixed by the

/

3 8

A

valve manufacturers would be

v

A

1

excecded. Therefore a compromisc
has often to be made in order

190 %0 300 400 500

JANODE VOIS,

Fig. 3.—~The load-line plotted, together with the line indicating

maximum anode dissipation.

Our next step is to multiply these to-
gether and divide by &, and the result will
give us the power output in milliwatts.

ﬁ"‘%" 201 4915 sitllibwates.

Therefore the undistorted output of this
particular valve is roughly 150 milliwatts,
not very great, but quite suitable for use
as an output valve in a portable receiver.

*“ Yes, all very simple,”” you exclaim ;
*“ but where do you get the figure eight from,
and why should we divide by this particular
number ? "’ ; :

It has to be borne in mind that the values

to keep below the anode dissipa-
tion line. This, then, is the
relationship between power out-
.put and anode dissipation, both
calculated in watts, mentioned
earlier in this article.

The anode dissipation in watts is the
product of anode voltage and anode
current at any particular operating point
on the anode volts-anode current curve,
and in the example given in Fig. 3 the
maximum is 25 watts, which must not be
exceeded. If we caleulate this at the
maximum anode voltage and anode current
recommended by the manufacturers our
results will be as follows :°

€00

Anode current 63 milliamps, anode
63 400 _ ..
voltage 400 volts 1000 ST 25 w.

At the point O, therefore, the maximum

= =
TRACKING IN SUPERHET CIRCUITS
(Continued from page 110)

It might be asked what is the preciso
function of the padder ; it is the same in all
cases, notwithstanding the precise position
which it occupies in the circuit. By being
in series with the oscillator tuning con-
denser, it lowers the effective capacity of
the latter. The capacity of two condensers
in series can be found from the simple
formula : C=2}:g§ From this it can easily
be seen that if a .0005-mfd. variable con-
denser is wired in parallel with a .0005-mfd.
fixed condenser the maximum capacity is
00025 mfd. When the capacity of the
variable condenser is halved, the capacity
of the fixed condenser remaining unchanged,
of course, the effective capacity is .000166
mfd. In other words, although the con-
denser has been moved through half its
range the effective capacity has been re-
duced by only one-third. This is precisely
what is required as we have already seen.
-In practice, the padding condenser is
generally of the pre-set type.

Padder Adjustment

When aligning a superhet of the type
with separate padders for medium and
long-wave bands, the procedure is, very
briefly. as follows: Tune the receiver to
a steady, weak signal on the medium-wave
band and adjust the trimmers of the I.F.
transformers. Then tune to a station near
the lower end of the medium-wave band

and adjust the trimmers of the gang con-
denser for maximum volume and to bring
in the station at the correct setting of the
condenser scale. Next tune to a station
near the top of the medium-wave band
and sct the padding condenser, meanwhile
slowly *“ roeking '’ the tuning knob. Go
back to the lower wavelength station
and re-check the setting of the trimmers ;
revert to the higher wavelength and onee
again test the adjustment of the padding
condenser. This process might seem rather
laborious, but it is necessary if the ganging
is to be accurate.

A similar procedure should next be carried
out on the long-wave band, first setting
the trimmer in parallel with the long-wave
winding, on a station at the lower end of
the band, and then dealing with the padder
after tuning to a station near the top of the
band ; do not alter the previous settings of
the trimmers on the gang condenser.

On short waves it is often sufficient to set

the trimmers which are in parallel with the
short-wave sections of both input and
oscillator windings. _
. In all trimming and tracking operations,
start with a weak signal—preferably by
sutstituting a short length of wire for the
aerial—and turn down the volume control
after each adjustment which increases
signal strength. When A.V.C. is provided,
and this is not delaved, the A.V.C. line
should be put out of action prior to carrying
out the adjustments.

anode dissipation in watts is reached. In
determining the position of the load line
in Fig. 3 the maximum anode dissipation -
has to be considered.

Distortion

If load lines were drawn through the
working point O (Fig. 3) at different slopes
assuming for a moment no limit due to
maximum anode dissipation, OX and OZ
would become moré nearly equal as the
load line becomes nearly vertical, but the
power output would fall off rather rapidly.
If, however, the load line were made more
nearly horizontal there would be an increase
of power output, resulting in increased
distortion. Theoretically, distortionless
output is only obtainable when OX equals
OZ, but in actual practice a certain amount

P R D1 B D -

GRID VOLTAGE ZERO
Anode voltage. Anode current milliamps.
.20 0.4

40 2.3
60 5.6
80 9.6
100 14.0
125 21.0
150 26.0

GRID VOLTAGE 3 VOLTS NEGATIVE.
Anode voltage. Anode current milliamps.

20 0
40 0
60 0.6
i 80 2.3,
100 5.6
] 125 10.5
y 150 16.5
8. - ) ) () mm

of distortion can be tolerated, as it is not
aurally appreciable. In deciding the best
position for the load line, not only has the
maximum undistorted output to be
obtained, but the load line must not cut the
anode dissipation curve. In calculating the
amount of distortion which is permissible-
it i3 laid down that the distance between
OX and OZ should not exceed the ratio
of 11 to 9. If the ratio should exceed this
amount the quality of reproduction will
suffer. The valve manufacturers, therefore,
fixed the load line so that the above con-
ditions are complied with.

Now take a family of curves of an output
valve, and calculate the undistorted output
for yoursclf. It is extremely interesting,
and you will gain a lot of useful information
on the operation of your output valve.

]
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A VALUABLE TECHNICAL LIBRARY!

NEWNES SHORT-WAYE MANUAL
5/-, or 5/4 by post,

PRACTICAL WIRELESS ENCYCLO-
PEDIA

7/8, or 2/- hy post.
EVERYMAN'S WIiRELESS BOOK
§-, or 5/6 by post.
THE HOME MECHANIC EMCYCLOP/EDIA
3'6, or 4/- hy post.
SIXTY TESTED WIRELESS CIRCUITS
3/6, or 3/12 by post.

COILS, CHOXES AND TRAMSFORMERS
3/¢, or 3/10 by post.
PRACTICAL WIRELESS SERVICE MANUAL
G/-, or 6/6 by nest.
PRACTICAL MECHANICS BANDBOOK
6/-, or 6;6 by nost.
WORKSHOP CALCULATIONS, TABLES AND
FORMUL &

3/6, or 3/10 by post.

WIRELESS TRANSMISSIOM FOR AMATEURS
36, or 3/10 by post.

DICTIONARY OF METALS AND THEIR
ALLOYS
5/-, or 5/4 by post.
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All obtainable from GEORGE NEWNES, LTD.,
Tower House, Southampton Street,Strand, W.C.2
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THE “STUDENT’S” THREE
(Continued from page 115)
using a minimum of reaction. Now, when
properly tuned, slip off the screened sleev-
‘ing for the anode lead and note whether
there is any alteration in the signal strength.
If the station is what might be termed a
‘““local >’ there will probably be an increase
in strength, due to the lead picking up some
of the signal energy. The tuning may shift
and you may find a slight readjustment of
one or both of the condensers is now
necessary to obtain maximum strength,
and, what is more important, you wi
.probably find that tuning will be flatter or
broader, that is, occupying a wider spread
on the tuning scale. There may also be a
high-pitched whistle accompanying the
signal, due to H.F. instability., Similarly,

PRACTICAL WIRELESS
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if the lead ‘'is screened, and one of the
top-cap screened connectors is employed,
as well as the metallised valve, you may
find that the signal which you found
originally at a very low level will be com-
pletely inaudible, showing that the anode
cap itself was also picking up energy.
It is this stray wiring effect which is so
important in powerful receivers where
there is a great deal of amplification,
many of the complaints of poor selectivity
which are often made against such a
receiver being attributable to' the effects
of the signal pick-up on the wiring. In
cases where the receiver is situated very
close to a powerful station, it may even be
necessary to enclose the set in a metal
box, with the casing effectively earthed to
overcome this trouble.

I ) ) s | ) |-

-
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Two coils, type BP.80. (Varley).

Two .0005 mfd. variable condensers, popular
log type, with two large control knobs (].B.).

| — ") ¢

OnJeBdi)ﬁ'etential reaction condenser, ,0003 mfd,
(J.B.).

Three baseboard-mounting valveholders,
4-pin and one 5.pin (Bulgin).

Onetype H.F.8 H.F. choke (Bulgin).
One type H.F.9 ditto (Bulgin).

One 3-point switch, type 236 (Bulgin).
One 4 to 1 L.F. transformer (B.T.S.).

two

Five fixed condensers :
One .1 mfd. type 4603/S. Two .0002 mfd.
type 4601/S. One 2 mid. type 3016. One

.02 mfd. type 4601/S (Dubilier).

) T { S | () T ( () S
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1 LIST OF COMPONENTS

]

Three fixed resistances, } watt type :
One 10,000 ohms. One 15,000 ohms.
One 2 megohms (Dubilier).

One .25 meg. volume control with 3 pt. switch,
type VM.62 (Bulgin).

Four terminal mounts and terminals, type P.30
(Bulgin).

Three valves:
KT.2 (Osram).

One wooden baseboard, 12in. by 9in. One
panel 12in. by 3in. Wire for connection, flex
forleads, screws, etc. (Peto-Scott).

One pair 2,000 ohm headphones (Ericsson).
One W.B. Stentorian Junior loudspeaker (W.B.).
One 2-volt accumulator (Exide).

One 120-volt H.T. battery (Drydex).

On e 9-volt G.B. battefy (Drydex).

type Z.21 (4-pin), HL.2 and

;-4_41-1)- 1——
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PRACTICAL NOTES

Reaction Effects
SO.\‘DZTIM:ES when testing out a new
receiver, reaction is fierce. After slack-
ing back the reaction to zero code signals are
heard. The reason is, of course, that at the
zero dial reading zero reaction effect is
not in evidence, and the detector valve is
still in oscillation due to excessive plate
voltage.

H.T. voltage to the detector plate should
be reduced. It is not unknown for in-
experienced short-wave constructors to
remove reaction turns and ruin a set of
commercial coils, finding later that reaction
is still fierce or hasentirely ceased, according
to the number of turns removed. A higher
capacity reaction condenser is sometimes
fitted, and patehy reaction or one big dead
spot results,

Sometimes reaction turns are increased
and oscillation is damped entirely, especially
within the fundamental and harmonic
tuning ranges of the aerial system,
individual coils, and tuned circuits.

Dead Spots

Thus we move from instability and
parasitic oscillation effects to dead spots.
Dead spots may be cured if the fundamental
phenomena relative to them are understood,
Briefly, dead spots are due to absorption
or cancellation, and may be experienced
with straight, high-frequency, and super-
heterodyne circuits. In the latter instance
both absorption and cancellation types
may be met with, but in straight circuits
the absorption type is most common.

Careful attention to the aerial length,
and also to the earth lead will generally
enable absorption dead-spots to be avoided,
as it may be regarded in the light of an
absorption wave-trap, preventing the pas-

sage of signals at certain. frequencies—
those of the combined aerial-earth system
or harmonices of it.

A Camera Improvement

HEN an electron camera of the storage
type is being used with a signal
mosaic which is scanned by a beam of
electrons, an important point to study is
what occurs during the flyback period of the
beam after it has completed either its line
or frame scan. Unless suitable steps are
taken therc is always the possibility that
the beam on its return journey may pass
over one or more sections of the mosaic
not yet scanned and so partially neutralise
the signal charge which has been built up
in those sections. In some cases the beam
is completely suppressed during its return
flight, this being carried into effect by
applying suitable voltages to the modulator
electrode of the neck assembly. This has
been found to produce high signal potentials
which evidence themselves by picture
margins either too dark or too bright.
One proposal which has been put forward
to overcome this defect, is to force the beam
of electrons during its return flight to pass
over g section of the mosaic signal plate
which has already been subjected to the
signal generation process. This can be
undertaken very readily by applying
specially shaped pulses to the deflector
system and that section of the screen which
has still to be picture scanned is in no way
impaired in so far as its acquired electro-
static potentions are concerned.

NEWNES SHORT-WAVE MANUAL

A Complete Treatise on the Design, Construc-
tion and Operation of all Short-wave Equipment.

Price 5/- or 5/4 by post

from George Newnes, Ltd., Tower House,
Southamplon Street, Strand, W.C.2.

—ELECTRADIX=—

MERCURY TUBES for Relays MERCURY

and Switches will operate almost
indefinitely, hecause they are her-
metically sealed and absolutely e
gas tight. =5
S. P. MERCURY CONTACT Yy
;‘IUBES, 5 amps., 4-; 10 amps., 3 g
RELAYS. Selector 25 way, 6 gang. SW| CHES;
Auto, 15/-. Single-blade No. 1
Relays, 1,000 ohms, 6/6. No. 2, 2,000
ohms, 8/-. C.0. Relays, No. 5, polar-

ised, 8/6, and so on. 16 distigct
types in stock TRelays, 5
TyFe. 5 amps., 15/-. Yankee Ham
ays, '7/6. Ship Magnetic. 15/-.
Creed Polarised, 2-way, 25/-. Ask
for Relay brochure ** S.W."
SUPERSENSITIVE MOVING COIL
RELAYS. For operation on 50 micro-amps.
Small panel 2} in. 50 m/ma. Relay W.1 for

8 . Lab. type Moving Cofl
Relays. Centre of 2 contacts. Paul & Weston. Fully
guaranteed, Half price, 80/-:
CIRCUIT BREAKER RELAYS, from 10/-, Charging
relays wound shunt and series, Lucas 12 volt 6 amps..
10’6. C.Z.V. ditto, with voltage regulator, 15/,-. D80
S.P. relays for automatic remote control. And a number
of other types. See Relay Leaflet.
PHOTO CELLES. R.C.A. Caesium Vacuum, £5 list, for
25/-. FElectro-Photonie photo-cells generate E.M.F.
under light. 1iin. by 2in., 22/8.
DIX-MIPANTA VEST POCKET TESTER. A versa-
tile moving-iron multi-range meter for service on A.C.
or D.C. THREE ranges of volts : 0-7.5, 0-150, 0-300. Black
bakelite case, 2tin. x 2iin. with pair of test leads and

lugs, 19 6.

xlZILilO’l'l‘ BATTERY TESTERS. Govt. Model 103.
Mov. Coil Ammeter and graded theo., 37/6.
LINESMEN’S DETECTORS, Q. and L. Galvo. in leather
Case, 15/-.
MORSE KEYS. A good small key on moulded base TX:
pivot arm and knob, excellent for learners, 3/6. Full size,
well finished key, all brass, solid pivot bar., adjustable
tension, etc., B.2, 7/6. Superior Type P.F., fully adjust-
able. nickel finish, 9/6. High Grade Type 1V. plated fit-
tings, polished wood base, a fine key, 10/6. Special Key,
on 3-switch box for buzzer and 2 lamps, C.A.V., 6'6. ‘
MORSE RECORDING. G.P.O, type inkers, on maho-
gany base with tape reel under, in first-class order, £6.
Lightweight French Army Field Morse Inkers, fold up
into wood case, £7/10/-. Super Model Army G.P.O.
Field H.Q. Morse Inker, brand new, entirely enclosed and
fitted every refinement, current indicator, key tape con-
tainer, etc., £8. Mahogany Tape Container, G.P.O.,
desk top with brass reel in drawer, cost 40/-. for 3'6 only.
Morse Paper Reels, 8d. .
BUZZERS, small type, with cover, 16. Power Buz-
zers, with screw contact and adjustable spring armature.
2/6. Heavy Buzzer in Bakelite case. 3/6. Siemens
Morse Practice Set, with key and brass-cased Power
Buzzer, 17 6. Ficld Telegraph Sets, priceson application.
SIGNAL LAMPS by Lucas and Aldis, for night and day
use, Telescope sights, key and discs ; for tripod or hand
use. Heliographs Mark V, with spare mirrors in leathey
case, mahogany tripod. A few Range Finders.

TELESCOPES. Navy Telescopes, small gun type, 25/-.

MAGNETIC liin. COMPASS with Plain Scale. Bevel
glass, brass body, 9d.
— MOTOR BARGAINS in Midget

ILP. Motors for A.C. or D.C. 200,230
volts, 11th HP.D.O.T. type, totally
enclosed KB Cover, 2,000 revs., at a
price never before offered. 7/8 only.
Next larger GM No. 2 type, high speed
1/60 HP. 4,000 revs., 9/6. Larger still,
1/45th HP, Model GE, No.1, 19/6.
_J All as new and first rate for model
- drive or light duty.

L.R. SOLO PHONES. The extra
receiver you want on your phone
line. For use with buzzer morse. A
circuit tester with a pocket cell.
Single Earpiece, 40 ohms, metal
hook loop, with cord, 1/3. Ditto.
D.3 60 ohms, with cord. 1/6. W.E.
1,000 ohms, with cord, 2/-. 2.000
ohms Earplece, with cord. 2/6. -
L.R. DOUBLE HEADPHONES. \
Pilot Signallers, 120 ohm Phones.
All leather headbands with slide
adjustment chin strap and 4ft. cord.
Comfortable, 3/6. Sullivan 120 ohm,
aluminium headbands. 3/9. Cords,
1/6 extra.

A.C. MAINS CHHARGERS. * LESDIX " TUNGAR
CHARGFERS. Two models of these famous sets. One
for 70 volts 6 amps. with meters and controls, etc., will
handle 100 cells & day, £7/17/6. Another fine Tungar for
two 5 amp. circuits with meters and variable volt con-
trols. 70 volts 10 amps., for 200 cells, bargain, £12/15/-.
WESTINGHOUSE METAL RECTIFIERS. 200-250 v.
A.C./D.C. Single circuit, wall type
9in, X 10in. x 1lin. 230 v. A.C. jor
D.C. 100 v. at 500 m/a. Sale £5/10/-.
Wall type * R ' steel case, 12in. x
19in., A.C. mains to D.C. 40 volts
3 amps., for 40 radio cells,
guaranteed, £7/7/6. Similar one
for car battery charging, 15 volts
6 amps., output, £68/17/6.
Fine mode] also for A.C. mains
wxlt.h %géoeutpu% of %%0 vc;lts 250
mia., £7,2/6. 'wo BC-volt circuits each of 750 myja,.
D.C. from A.C. mains, is another Largain at £6/10/{?
RECTTIFIER UNITS ONLY. Westinghouse M
Rectifler Units, 110 volts .75 amps., 35/-. 55gvolts 1.5&&"?
37/8. 20 volts 3 amps.. 40/-. 9 volts 2 amps., 26/-. :
COME TO US FOR Dynameos, Motors, Testers
taries, Switchgear and Chargers at Bargain Pl’-igeg:
5i- EMERGENCY PARCELS of useful

stand-by electrical and radlo repair ﬁ
material and apparatus, 10 1lbs. for 5/-.
Post Free.

| Don’t forget to send now for our Bargain !
Llst " N." -

ELECTRADIX RADIOS

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

— Telephone : Central 4611,
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Spot-light Scanning
N spite of the intensive development
of the various forms of electron
cameras for producing a television signal
in the studio or out of doors, it has been
proved very conclusively that for certain
forms of transmission within a relatively
limited scope, the spot-light method pre-
sents several advantages. The modern
equipment used for this purpose does not
employ the old mechanical method, how-
ever, in order to produce and control the
movement of the rapidly moving intrinsic
light area which scans the subject to be
televised, but relies on the projection type
cathode-ray tube. These have been
brought to such a high degree of efficiency
that with a suitable high-value anode
voltage and a screen capable of withstand-
ing the resultant very intense electronic
bombardment. the tiny area of light on the
screen is sufficiently bright to bhe pro-
jected by a lens on to a back screen a few
feet wide so that any person or object
placed before the screen is suitably scanned.
The resultant varying light reflections from
the surface arc made to activate the
cathodes of photo:electric cells generally
of the multiplier type and in this way a
clean, strong, mush-free television signal
is generated. This is not a development
which has been confined to the laboratory,
for several examples of commercial equip-
ment built on these lines have been
satisfactorily demonstrated. During the
course of several lectures by members of
the B.B.C. engineering staff a portable
representation of this apparatus was used.
Built up in unit form, the-demonstrator
was able to televisec various objects and
show the resultant picture on a monitor
cathode-ray tube receiver, cable linked to
the transmitter. At about the period
that war broke out cathode.ray tube light
spot scanning was being demonstrated at
the Swiss National Exhibition and the
resultant signals were made to modulate
ultra-short-wave carriers which were picked
up by several receivers on view to the
visiting public. Then, again, in several
of the television telephone booths used so
successfully on the European continent
cathode-ray tube scanning was used, often
with infra-red filters, to reduce the dis-
turbance on the person who was being
televised and who, of course, was anxious
to concentrate on the picture of the person
to whom he was speaking at the other end
of the telephone line. It is to be hoped
that the various television firms will
continue their development in this quarter,
for there is no doubt that the light spot
scanner, conceived originally by Baitd
for his earlv experiments. has a function to
fulfil in many specialiced directions.

A Question of Aerials

HE large number of people who pur-
chased television receiving sets prior

to the closing down of the B.B.C. service at
the outbreak of war are no doubt wondering

. tions,

how their aerials arc faring after the
abnormal weather conditions experienced
during part of the winter. On two or three
occasions in these columns hints have been
given to rcaders in connection with the
care of the sets themselves so as to ensure
that at the cessation of hostilities, or earlier
if the Postmater-General can be persuaded
to change his mind in regard to a resump-
tion of television entertainment, satis-
factory results will once more be obtained
on the cathode-ray tube sereen. The
efficiency of the set itself, however, is
naturally dependent on the naturc of the
input signal passed by the aerial and feeder
system to the appropriate receiver connec-
With the scasonal improvement in
outdoor weather conditions the time is now

m—

A typical short-wave aerial, used for television,

with reflector.  This piclure also shows, in the

circle, the dower from which our*editorial offices

take their name. The aerial mast is on the top

of the tower immedialely above our research
laboratories.

opportune for an examination of the aerial
to ensure that it is in a sound condition,
both electrically and mechanieally. In
the majority of cases the television acrial
consists of a simple vertical rod broken
at the centrc for feeder connection, the
length of the rod being approximately
10ft. This is used either with or with-
out a reflector, and since its length corre-
sponds approximately to half the wave-
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length of the transmissions from the signal
station it is designed to receive, it is
generally referred to as a dipole. A proper
explanation of the functioning of this
relatively simple aerial would necessitate
an excursion into the realms of mathematics
so it is suflficient to remember that the
aerial in this form resonates to the carrier
wave for which it hag been designed.
It is important to note also that the
frequency response of this aerial does not
take the form of a sharp curve and only
shows approximately a one decibel loss
at five megacycles either side of resonance.
This is valuable, as it ensures that the
higher modulation frequencies of the
television signal will not be seriously
attenuated and furthermore, since the
sound signals accompanying the vision
radiation were sent out on a carrier 3.5
megacycles remote from the vision carrier,
then a single aerial will suffice for the
reception of the dwal signals.

Usual Practice

S a rule the aerial is erected on the roof
in a clear space and a careful examina-
tion should be carried out to ensure that
during its non-use for the past six or seven
months no damage has occurred. Most of
the aerials are mounted on a mast and
when this wWas accommodated on a flat
roof the work is simplified. A good example
of this method of erection is furnished
by the accompanying illustration.  First
of all, any guys with their insulators
inserted should be run over to see that no
wire strands are broken and after this,
when such a course can be resorted to,
the mast should be lowered carefully,
taking care not to break or damage in any
way the feeder cable which may be of the
twin or co-axial type. The dipole elements
of the aerial mounted on a wooden strip
or held in free space, if of stout metal,
should be cleaned, and where connection is
made at the centre to the feeder cable the
joints be examined for corrosion, and if
electrically poor should be re-soldered
carefully and bound with fresh insulating
tape. In the accompanying photograph a
reflector is shown positioned a quarter
of a wavelength behind the dipole aerial.
No electrical connection is made to this
section of the assembly, its function being
to induce a voltage in the receiving dipole
in phase with and almost equal to the
signal induced voltage of the dipole. For
this to ocecur, that is, maximum reception
conditions, the reflector should be behind
the dipole in a line with the dipole and the
television transmitting station. ‘When
replacing the pole and aerial system this
point should be watched carefully and the
bearing checked on the sfation with a
compass if one is available.  The feeder
cable should be checked for electrical
continuity and insulation and, as shown
in the photograph, the feeder cable must
be taken at right angles to the dipole for a
distance of at least a foot. It is generally
convenient to attach this cable to the mast,
as this will prevent the dead weight of the
cable from causing any strain to the con-
nections.'

PRACTICAL MECHANICS
HANDBGOK By F. ). camm.

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

GEORGE NEWNES, LTD.,
Tower House, Southampton Street,
Strand, W.C.2,
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LATEST PATENT NEWS

" Group Abridgments can be obtained from the Patent Oﬂ'ice,‘ZS! Southampton Buildings, Londen,
W.C.2, either shect by sheet as issued onm payment of a subscription of 5s. per Group Volume or in
§ ound volumes, price 2s, each.

NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the
Official Journal of Patents and are published
by [permission of the Controller of H.M.
Stationery Office. The Official Journal of
Patents can be obtained from the Patent
. Office, 25, Southampton Buildings, London,
W.C.2; price 1s. wsezekllg ()annual subscription,
s.).

Latest Patent Applications,
5119.—Chakravarti, S. P.—Band-pass
filters for radio and television

Jo— )} 1)

1 —)

systems. March 18th. .
5213.—Ceneral Electric Co., Ltd.,

and Biggs, A. J.—Wireless

receiving-sets comprising  dial
. lamps. March 20th.
4930.—Hamilton, €. G. Cole, and

Morris, T. C.—Radio receivers and
\ installations. March 16th.
5228, —Philips Lamps, Ltd.—Adjust-

able electric resistances. Maxrch
20th.

5280.-—Philips Lamps, Ltd.—Super-
heterodyne ~ wireless  receivers.

March 20th.
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Specifications Published.
519110.—Marconi’s Wireless Tele-
graph Co., Ltd.—Ultra short-wave
circuits.
519111.—Pye, Ltd., and Liebmann,
G.—Cathode-ray tubes.
518969.—Marconi’s  Wireless Tele-
.~ graph Go., Ltd., and Brailsford,
J. D.—Electrical tuned circuit.
518979.—General Electric Co., Ltd.,
Rose, W. R., Clark, F., and Forbes,
A. D.—Tuning devices for radio
receivers and the like, (Cognate
Application, 369/39.)
518991.—General Electric Co., Ltd.,
and Pcters, W. H.—Wircless-
recelving apparatus.
519051.—Rantzen, H. B.—Trans-
mission of television signals over -
cables.
rinted copies of the full Published
Specifications may be obtained from
the Patent Office, 25, Southampton
Buildings, London, W.C.2, at the
untform price of ls. each.
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TELENEWS

-Mobile Units
THE entertainment and interest value
associated with outside television
broadcasts is one of the items which is
readily being realised by those companies
in the United States who are devoting so
much of theéir energy into the transmitting
side of this subject. To carry this into
effect in a thoroughly efficient manner
steps are being taken to construct*mobile
television units on lines resembling those
which were adopted originally in this coun-
try. The signals generated from this
unit can then be fed to the main broad-
casting station through the medium of a
network of coaxial cable lines, a good deal
of which has already been laid in America,,
or when this is not possible, advantage is
taken of a beamed ultra-short-wave trans-
mission picked up by a delicate receiving
set'located in an areacompletely free from
interference so that the clean signal can
then be relayed to the main rediﬂ’u/sing
transmitter. It is customary to split’ the-
functions of the complete mobile unit
into four separate sections for conwvenience,
for- many  occasions arise when only one
section has to proceed to a site in order to
carry out the television programme. The
first section is, therefore, made up as the
camera control and ronitoring van. In.
this is ‘accommodated all the television
cameras, signal generator control and
monitoring equipment, together with the
associated sound pickTup control and
amplifier. With -a view to an adequate
coverage of the event the Americans
now seem to favour the use of two or three
camera units of the mosaic signal plate
type, with various forms of lenses so that
this entails a mixing control, power supplies,
pre-fade and transmitted picture monitors,
synchronising pulse generavor and picture
channel distribution amplifier. In practice
this apparatus is very sinilar to studio
equipment, hbut- iz of a mole compact
type sincé it has to be housed in a van of
convenient, dimensions capable of proceed-
ing to the scene of action under its own
niotive power.

A Master Frequency Generator
EN any complete television system it is
essential, if satisfactory results are to
be obtained, to have a master frequency
generator located at the transmitting end.
This equipment is then called upon to
furnish the fundamental line and frame
synchronising frequencies t6 all parts of
the- station. It is well known that the
success which attends any interlaced system
of scanning in television depends upon
the rigidity of the lock, or the accuracy
of the time relation between the frame

and line frequencies, and it is for this |

reason that various ‘types of designs have
been developed to ensure that this factor
is met under the widest variety of practical
conditions. The normal practice is for the
frame frequency to be derived from the
time controlled alternating curent mains.
Itis then necessary to make some provision
so that an electrical-inertia is introduced,
and thereby prevent the transmitted signal
from following any sudden changes in the
phase of tlhie “electrical mains supply.
These changes, if inherent in the built-up
equipment, are very detrimenftal to the
achievement of perfect interlacing, and
must be counteracted by patented methods
in the circuit design. In its completed
form the apparatus is then called” upon
to furnish synchronising pulses to the
eameras in the studios, the telecine scanners
and the radio transmitters. In addition
to this, the equipment should also be
capable of providing electrically-generated
test signals for checking up the deégree of
linearity, contrast and adjustment, which
is a daily routine test in any moderh
high-definition  television transmitting
station..  This is carried out on special
internal circuits, and then again at the
commencement of any broadcast this same
master frequency signal generator is called

-upon to supply the tuning signal in bar

form. for radiation from ,the transmitting
aerials. This enables the viewer or service
engineer to ascertain whether the receiving
sgtt is functioning normally at the receiving
site.
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'BECOME &
DRAUGHTSMAN

AND EARN BIG MONEY

/
?{ Men over 21 urgently
wanted for reserved
occupations as
draughtsmen in

G Electrical, Mechani-

\ M\ cal, Acronautical,
FodA  Structaral, and other
% Branches of En:
gineering,  Excellent

opportunities also for men and women
of all ages to become Inspectors,
Viewers and Gaugers. Practical experi-
ence is unnecessary for those who are
willing to learn—our Guaranteed ** Home
Study ”’ courses will get you in.

FREE GUIDE.—The FREE 1940 Guide
contains 120 pages of information of the
greatest importance to those secking
enfry or advancement in Engineering. It
gives full details of salaries, openings and
prospects in Draughtsmanship, together
with- particulars of our special rapid
courses and employment service and
remarkable guarantee of

SUCCESS—OR NO FEE
Write now for your copy of this remark-
able publication. It may well prove to be
the turning point in your career.
" NATIONAL INSTITUTE OF ENGINEERING
(Dept. 426) 148, HOLBORN, LONDON, E.C.1

GS. Africa Branch: E.C.S.A.,
P.O. Box 8417, Jo’burg)

Get hack that PUNCH
in your Set! with the D.c,

AvOMINOR

Regd. Trade Mark -
ELECTRICAL MEASURING INSTRUMENT

This precision-built moving-coil D.C
instrument, with 13 ranges covering
0-120 m/A, 0-600 vyolts, and 0-3
megohms, provides adequate testing
facilities for checking valve perform-
ance, batteries and power units, etc.
It reduces trouble-tracking to its
simplest terms. In case with instruc-
tion booklet, Jeads,
interchangeable
testing prods and
crocodile clips.

Voltage
0 6 v 0240 v,
0-12 v. 0-300 v. ¢- 30 m/amps,
0-120 v, 0-600 v. 0-120 m/amps,
Resistanco
0-10,000 ohims.
0-60,000 ohms.
10-1,200,000 ohms.
0-3 megoLmas,
e ———

Current
0- 6 mjumps.

Write for fally

BRITISH descriptive leaflet.

MADE
Bole Proprictors & Manufaclurers :—

Automatic Coil Winder & Electrical Equipment Co., Ltd.,
Winder 'Housc, Douglas 8t., London,8.W.1. *Phone : Victoria 34047
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correspondents.

Full-wave Detection

IR,—I should like to sincerely thank

your correspondents for their most

interesting replies to my letter on the
above subject.

‘“ Empiricist,” in your issue dated March
23rd, says that Mr. Ford will have his little
joke ! 1 have spent much hard work, hard
thought and hard-earned money on the
subject of detection, but now I am enjoying
the discussions. I have no objection to
calling it push-pull detection, but this does
not offer a solution. I think it is possible
to detect (rectify) the ¢ full” radio-
fréquency wave—but not by full-wave
detection. .

The letter from Mr. Taylor in your issue
dated March 30th is also much appreciated.
Although advantages may be obtained
from the use of what is apparently a
full-wave detector circuit, it does not follow
that full-wave dctection is obtained ; and
although a copper oxide rectifier may be
designed expressly for this purpose, it also
does not follow that full-wave detection
(rectification) is obtained. Mr. Taylor also
says that no theoretical grounds could.be
stated for the impossibility of H.F. full-wave
detection. It is agreed that no grounds
can be found in accepted theory, but
according to the new theory, which I had
the privilege of publishing some years ago,
detection of radio frequencies simply
means the displacement of the base line so
that the positive amplitude of the rectified
output is generally greater than the
negative. I have naturally not had the
time to work out the theory in all its
details, but it .could be stated in more
detail as follows: Detection (rectification)
of radio frequencies is a displacement of
the base or zero voltage line so that gener-
ally the positive amplitude is increased,
and the negative amplitude is decreased,
and the positive amplitude of the output
is permanently greater than the negative.
This does not take into consideration any
question of detector amplification or
losses, which would either increase or
decrease both the positive and negative
portion of the wave, and would be relatively
in proportion.

Half-wave and full-wave rectification of
low-frequency alternating current, as given
in theoretical diagrams, bears no relation
(in the new theory) to the detection of
radio frequencies—hence the full-wave
detection of radio frequencies is (in the new
theory) apparently theoretically impossible.
With a “ perfect” crystal it may be
possible to displace the base or zero
voltage line so completely that the whole
of the rectified output rises and falls in an
increasing positive and decreasing positive
direction, with no negative amplitude.
Detection would then be *‘ complete *’ from
‘the point of view of volume of output, but
the question of quality of output is another
matter. The volume of output at audio

frequency will depend upon the-difference

between the voltages above and bélow the
base or zero voltageline, Different methods
of detection and different conditions in the
detector circuit produce an output which

Open to Discussion

The Bditor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the name and address

of the sender (not necessarily for publication).

may have a different poqltlve/negatlve
ratio. In some forms of detection in
general use the rectified output may consist
of a wave which falls 75 per cent. below the
base or zero voltage line, and rises 100 per
cent. above it, so that the negative
amplitude is 75 per cent. of the positive—
which means that, broadly speaking, only
25 per cent. of the wave can be used as an
audio-frequency output. If the negative
amplitude were 90 per cent. of the positive,
there would be only 10 per cent. effective
audio output, with considerably reduced
volume. After amplification in the L.F.
amplifier there should still be 10 per cent.
of the wave as effective audio output. The
negative portion of the wave cancels out a
proportion of the positive voltage.—
D’Arcy Forp (Exeter).

TAP, Ankara

IR,—I should like to take this oppor-
tunity of thanking you for your very
interesting paper, and I am glad to see
that it has not changed owing to the war.
I am much relieved to see that you have
discontinued to print letters in which the
writers request to swap their QSLs.

I find conditions have been poor lately,
but I should like to report a very interesting
programme given by TAP (Ankara), on
Saturdays, at 21.30 B.S.T. in English.
The station invites  English listeners to
send in reports, and to ask any questions
concerning Turkey, its towns or any other
relevant question. The writer is asked to
state the date in his letter on which it is
most suitable for him to listen in to TAP,
and the announcer will give him a call over

Rise Roblers
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the air, and answer his questions.

QRA, ‘Correspondence Dept.,”” Radio
Ankara, Ankara, Turkey.—E. ‘G. Gray
(Abergavenny).

Comradeship !

I feel I ought to write and thank
you for publishing my request for
back numbers in this week’s issue.

As a matter of interest and as examples
of the good spirit amongst radio amateurs,
I would like to inform you that as early
as Wednesday evening a local ham left
me a large pile of back numbers and on
Thursday I received an offer from Wake-
field (all free and post paid), followed by
another caller from two miles away.
Friday brought a card from Wirral and a
7d. post paid parcel from Sussex. I
have_replied to every one of these.—W. G.
Axprews (Liverpool, 14).

Dead Spots

IR,—1 was very interested in Mr. J.
Kidd’s (Melton Mowbray) letter, in
the current issue of your paper. His problem
of not receiving signals from Canada or
South Africa is exactly the same as mine.
Even during the weeks before the ‘ great
Easter electrical storm,”” when DX con-
ditions were very good, I could not find a
single Canadian or South African station.
I have used two aerials. The first is an
inverted L, 30ft. high and 30ft. long,
running due east and west, the second is an
indoor one, approximately the same height,
25ft. long and running in three directions,
which rather spoils the idea of directional
effect. 'The receivers have bheen varied,
too. I have used from a simple one-valve
right up to my Trophy *“ V,”” and get the
same results with all the sets. I wonder
if any other readers have had similar experi-
ences, and whether Melton Mowbray and
Wallasey are ‘‘ dead spot’’ areas for recep-
tion from certain parts of the world.
Anyway, this has made nie start experi-
menting with aerials, and I had no idea
how interesting this branch of my hobby
could be. Most of my knowledge of radio
has come from your valuable paper—carry
on the good work, PracticAL WIRELESS !—
Eric H. WrLLiams (Wallasey).

Correspondents Wanted

PROBLEM No. 396

ANNING decided that he could improve

his three-valve battery receiver from

the point of view of volume and quality.
For this purpose he obtained another L.F.
valve aud L.F, transformer, which he included
between hig existing detector stage and the
output valve, He experienced very bad dis-
tortion aud thinking that overloading was
responsible he connected a volume control
across the secondary of the transformer
feeding the output valve. He still experienced
distortion, even at minimum settings of the
control. What was wrong ? Three books will
be awarded for the first three correct solutions
opened. Entries should he addressed to The
Editor, PRACTICAL WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street,
Strand, London, W.C.2. Envelopes must ;
be marked Problem No. 396 and must-be :
posted to reach this office not later than the :
first post on Monday, April 22nd, 1940.

Solution to Problem No. 395

The aecumulator Purvis was using was in need of
recharging, and when it stood unused over-night it
regained a certain amount of power, which enabled it
to work the set satisfactortly when next switched on
for a sbort time.

The following three readers successfuily solved
Problem No: 394 and books have accordiugly been
forwarded to them: F. D. Collen, 130, St. John’s
Road, Tunhridge Wells; Kent; R. Al) md 12, Gamble
Lane, ~Farnley, Teeds ; =3V, Hlldersley 13,
Litchfleld Gardens, Willesden Grecn, N.AV.10.

The following readers are desirous of
corresponding with others on the subjects
mentioned :

D. King, of The Hall, Stalham, Norfolk,
with a view to learning the Morse Code.

F. Lamsley, 64, Canning Road, Weald-
stone, Harrow. Wishes to receive corres-
pondence from anyone on short-wave
reception. All letters will be answered.

W. H. Reid, 98, High Street, Easton,
Bristol, 5, w1shes to contact anyone in his
district 1nberested in short-wave listening.

R. E. G. Durham, 25, New Inn Hall
Street, Oxford—with any reader who has
constructed the ‘‘ Mite Two >’—preferably
in his district. :

H. G. Vale, 18, Coalway Road, Wolver-
hampton, with a short-wave enthusiast
about 17 years of age. He promises to reply
to all letters.

K. J. Blight, Cromie Street, Murton,

Victoria, Australia, with any S.W.
enthusiast.
L. Woodcock, “ Norwood,”’ 110, Aming-

ton Road, Tamworth, Staffs, with a short-
wave enthusiast of about his own age—16.
E. Wilson, 3, Bk. Meal Stieet, New
Mills, Derbyshire, with a young reader,
about 15, interested in medium-wave DX,
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The * Fluxite Quins” at work. Practical Wireless
PRACTICAL WIRELESS No. of
Dute of Issue. DBlueprint. These Blueprints are drawn full size.
CRYSTAL SETS o Copies of appropriate issues containing descrip-
ions of these sets can in some cases be supplied at
Blueprints 6d. each. the following prices which are additional o the cost of
1937 Crystat Receiver . — PW71 ggg,gggz;r%t 4 dash beforo the Blueprint Number
The ** Junior * Crystal Set 27.8.38 PWO4 Tostos of Braotichl Witciess,
onl W lreless 4d. Post Paid
A
STRAIGHT SETS. Battery Operated. Wireless Mogaree o 1% oo
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Eliminator Output

‘1 have an eliminator which should give
a maximum of 120-150 volts, but I only get
60 volts. Can you tell me what is wrong,
and, if possible, suggest a remedy ?’—1J. S.
(Plaistow),

HIS is a-very common query and we

presume that yvou are a new reader,

or you would have seen the comments
which have been repeatedly made in
regard to this matter. In the majority of
cases such a query is the result of a test
being made with an unsuitable type of
voltmeter. The output of an eliminator
is what might be termed * floating,” that is
to say, the current and voltage are closely
related, and an increase in current results
in a decrease in voltage. A cheap type of
meter will take a high current and give a
low voltage reading, especially if there are
“ Detector ” and *“ S.G.” tappings which
are intended only to supply 2 or 3 mA
at the most. Your meter may take 20 mA
or even more. Therefore, to measure the
output from an eliminator accurately you
need a high-resistance voltmeter, or alterna-
tively should take the voltage readings
with that type of meter when the receiver
is being operated. If, however, the rectifier
has been damaged this would account for
a reduced output and a replacement of the
rectifier is then necessary.

Electrolytic Block Condenser
1 wish to obtain a 6 plus 6 plus 1 mid.
cardboard container 230-volt electrolytic con-
denser. I require this to repair an A.C. mains
receiver and I was wondering if you could
advise me where I could obtain one which
would serve the purpose.”—W, E. M.
{Whitehaven).
YOU have indicated the type as being
6 plus 6 plus 1 mfd. and we would
point out that the sign between values in
block units usually indicates the polarity of
the common lead. Thus 6 plus 6 plus 1
would mean that there are three condensers
with a common positive lead to each. There
are few receivers which would employ such
a block unit and we think you require a
6—6-1 block which is three condensers
with a common negative lead. This would
be more usual and in the Dubilier range is a
block of this type, No. 319, working voltage
220 volts. The pre-war price was 5s.

Cabinet and Aerial

¢ Could you tell me where to get a metal
cabinet? Also with a doublet aerial for re-
ception, where do the two lead-in wires go to ?
Are they connected to a transformer, or are
they twisted together and plugged into the
one aerial terminal on the set 2 If the former,
what transformer i§ necessary? ”’—T. W.
(S.W.1).
RITE to E. Paroussi regarding the
metal cabinet, or to Peto-Scott.
With regard to the doublet lead-in the
usual arrangement is to connect the two
leads to the primary of an aerial trans-
former. This is the standard type of aerial
coil, such as the 4-pin or 6-pin plug-in
variety, and if your receiver mcorpotates
this type of aerial circuit you can insert the
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two leads into the aerial and earth sockets.
Better results are obtained, however, if you
disconnect the primary wmdmg of the
acrial coil from the earth line, and then
connect an earth to the receiver, with ‘the
lead-in wires taken to the aerial terminal
and the now free end of the primary winding.

Long-wave Stations
¢ I'should be glad If you could let me have
the wavelengths of Tiflis, Minsk, Kiev,
Leningrad and Kaunas stations om the
long waves.””—D. H. (Aston, Birmingham).
5 wavelengths of the stations in
question are as follows: Kaunas,
1,961 mectres, 153 ke/s; Minsk, 1,442
metres, 208 {l\c/s, Kiev, 1,210 metres,
248 ke/s ; Leningrad, 1,107 metres, 271 ke/s;
and Tiﬂis, 1,060 metres, 283 ke/s.

r RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appéaring
in our pages, or on general wireless matters,
Weregret that we canuot, for obvious reasons—

(1) Supply circuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications of
receivers described im our contem-
poraries,

(3) Suggest aiterations or modifications to
commercial receivers,

24; Answer queries over the telephone.

5) Grant interviews to querists.

A stamped addressed envelope must he
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
{ vith queries as they are dealt with by a

separate department.

Send your queries to the Editor, PRACTICAL WIRELESS,

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

Strand, London, W.C.2, The Coupon must be enclosed
with every query.

Superhet Tone

‘“1 have a commercial receiver, rather
old, which is of the superhet type. I find now,
on experimenting, that I can improve the
tone and make it much more natural by
slightly putting the pointer off the tune point.
When it is loudest, however, the tone Is
rather deep. I have been told that I am
getting bad quality by off-tuning, but it
seems to me to be better. Can you answer
this point for me ? ’—J. R. C. (Beith).

I{N a superhet is properly tuned,
provided that all circuits are correctly
aligned, the tone should be properly
balanced, that is, all side bands should be
equally reproduced. When off-tune, how-
ever, there will be some side-band cutting,
and this normally rvesults in distortion.
Incidentally, this is the reason for the
introdudction of the visual tuning indicator
which permits the user to sce when the set is
dead on tune and thus reproduction is
properly balanced. If, in your case, the
tone is too deep, the effect of modifying
the tuning is to introduce a form of distor-
tion which probably approaches a whistle
and this apparent raising of the tone is
apparently more pleasant to your ear than
the correct reproduction given by the
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set in question. As it is an old receiver the
reproduction may not be so brilliant as that
obtained in modern sets.

Variable Resistance
“I1 have a volume control in my set
which is apparently giving trouble. It is
very' erratic in action and before buying
a new one I should like to fry to mend it.
I have taken off the cover and{here appears
to be a dise of metal inside over which the
arm moves. It does not appear possible to
me for a disc to vary the resistance, and I
wonder if something has worn off or become
lost and should like your opinion on this
matter before .taking it any further to
pieces.”—L. E. R. (Watford).
| ‘HERE.is a type of variable resistance in
which the variation is eﬁ'ected by
what is known as a  swash-plate.” Thisisa
springy disc which, as the arm is rotated, is
pressed into contact with either a chemlcal
element or a wire-wound element. If
the springiness has gone out of the plate
then it would fail to act properly, but’it is
more likely that some grease or oil has
got into the component and is preventing
good contact' between the plate and the'
element. In some casés a chemical element
can become worn, but there is very little
wear with a good swash-plate movement
and we therefore suggest that you dis-
mantle the component and clean away any
dirt or grease which you find on the plate.

Reaction Efficiency
‘1 am making a small short-wave set
and am interested in several designs which
you have published. I am not quite clear
regarding the difference bhetween the so-
called electron-coupled arrangement and
the ordinary reaction cireuit, and should be
glad if you could explain this and advise
me which to adopt. I shal} use about
three valves and am keen on some really
effective long-distance logs on short and
medium waves.”’—J. E. H. (Matlock).
ITH a simple set, as we have before
pointed out, the reaction circuit is
of the utmost importance and the main
efficiency of the set is dependent upon this
part of the cireuit. You therefore need a
very carefully chosen arrangement which
can be handled easily and will produce
its maximum effect. We therefore advice
the electron-coupled circuit, with potentio-
meter control for the screen voltage of a
good H.F. pentode. Pay careful attention
to the layout and use good quality parts,
and you will find that the arrangement
\nl] give you all you desire.

REPLIES IN BRIEF

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

J. A. B.{W.2). The value depends upon the bias
voltage required, and on the type of valve, i.e., short-
base or long-base.

A. T. (Todmorden). The details will all be found
in our Encyclopxdia.

A. D. B. (Coventry).
pnow have details of the valves in question.
uot appear in eurrent lists.

. T. H. (Margate). We cannot give defails in the
nbsencc of full data concerning the amplifier and
conncctlons

W. (8.E.15). The tragsformers are not swit-
able You need a special transformer with a low-
resmtance secondary.

Ww. {Warrington).
the met,er

€. W. B. (Ashbourne). You should communicate
with the makers of your receiver.

We regret that we do not
They do

Premier Radio can supply

- et

The coupon on page 126
i must be attached to every query.
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Classified Advertisements

ADVERTISEMENTS are accepted for these.columns
at the rate of 2d. per word (minimum charge 2/-
eachr paragraph). Series discounts of 5 per cent. for 13,
10 per cent. for 26 and 15 per cent. for 52 insertions
are allowed. All advertisements must be prepaid.
EACH paragraph will commence with the first word
tinted in bold face capitals, Additional words in
id face capitals are charged at 4d. per word.
ALL communications should be addressed to the
Advertisement Manager, * Practical Wireless,” Tower
House, Southampton Street, London, W.C.2,

CABINETS

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

H. L. 8SMITH AND €O, LTD., 289, Edgware Road,
W.2. Tel: Pad. 5891.
FOR SALE

SALE.—8.T.600 with speaker. 150 volt Milnes unit.
Offers.—Haines, Chute, Andover, Hants.

LITERATURE

MEW Edition. American Amateur Relay League
Handbook. 500 pages of up-to-the-minute technical
information, 7/- post free. 1940 Jones Handbook ;
approximately 700 pages dealing with every aspect of
Short-wave Radio, 8/6, post free.—Webb’s Radio, 14,
Soho 8t., London, \W.1. ’Phone: Gerrard 2089.

LOUDSPEAKER REPAIRS

;
LOUDSPEAKER Tepairs, British, American, any
make. 24-hour service, moderate prives.—Sinclair
Speakers, Puiteney Terruce, Copenhagen 8treect,
London, N.1. .

REPAIRS to moving coil speakers. Cones/coils
fitted or rewound. TFields altered or wound. Prices
quoted, including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
datisfuction. Rrompt serviee.

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

ViIISCELLANEQUS

$.W.Ls., Q.8.Ls., any design, samples free.—Enst, 44,
Davon Ave., Twickenham.

BE TALLER !!—Inches put you miles gshead!!
Increased my hzight to 6ft. 33ins. Details 6d. stamp.
—Malcolm Rosy, Helght - Spedalist, BM/HYTE,
London, W.C.1. )

MORSE EQUIPMENT

FULL range of Transmlitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus. designed and manufactured by T. R.
McLlroy, World's Champlon Telegraphist. Sole dis-

tributors: Webb's Radio, 14, Soho Street, London,
L)

~W.1. ’'Phone: Gerrard 2089.

MGOGRSE TRAINING

WIRELESS Code Courses.. “ Book of Facts ' Free.—
g‘mgller System Co. (L.O.), 121, Kingsway, London,
G2,

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

NEW CHASSIS

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

ARMSTRONG Model AW38—8-valve All-wave
Radio-gram chassis, incorporating the latest eireuit,
including 6 watts push-pull output. I'rice £8/8/0 +
69, war increase, N
Armstrong Co. have many other models of equal
interest, please write for catalogue.

Arnstrong Manufacturing Co., Warlters Rd,, Holloway,
Loudon, N.5.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 14in, in-
tluding several Epoch 18in—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.
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Club Reports should not exceed 200 words in lengih

aad should be received First Post each Monday
morning for publication in the following week's issue.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR
RADIO SOCIETY
Headquarters : 172, Oldham Road,
yne,
Hon. Sec. : K. Gooding (G3PM), 7, Broadbent Avenue,
Smailshaw, Ashton-under-Lyne.
Meetings : Weduesdays, 8 p.m., and Sundays, 2.30 p.m.

TH’ERE was quite a pood rally of members and
friends at a recent meeting when the R.S.G.B.
National Field Day Film was shown. The arrange-
nients for the projection were abiy earried out by a real
old-timer in Mr. Leslie-Gordon (ex GG6ZY) who now
devotes hia spare time to photography, Later in the
evening Mr. Gordon gave an entertaining impromptu
talk when he eompared the modern amateur equip-
ment with that of 20 years ago. Appropriate * eine "
music was provided by an audio-anplifier and records
loancd by Mr. C. Noke (GGDYV). :

At the same meeting Mr. J. Partington (G5PX), the
President. outlined the society’s future programme
which includes the construction of a Steel-wire Audio
Recorder.

In view of the fact that most of the members are
now building superhet receivers, Messrs. W. P. Green
(Chairman) and J. Cropper (G3BY—Treasurer), have
arranged to collaborate in a series of lectures dealing
with superhet principles and degign. °

Ashton-under-

SLOUGH AND DISTRICY SHORT-WAVE CLUB

Headquarters : Toc H Headduarters, High Street,

Blough (above Messrs. Lilley and Skinner’s Shop?,.
Hon. Sec. : K. A. Sly, 16. Buckland Avenue, Slough.

ieetings : Alternate Thursdays at 7.30 p.m.
HE last meeting was held at the club’s new head-
quarters at the address given above.

The meeting opened with a discussion of short-
wave conditions, particularly the. recent sun-spot
activity and its effects upon reception. Mr. Hine,
researeh group organiser. presented a selection of very
interesting graphs which he had drawn to show the
signal strengths and fading times on WGEA and
WGEO for the same time G.M.T. each evening for
several months past. The co-relation shown between
the curves was examined by all the members and
they remarked upon the similarity befween readings
taken on slgnal strength and fading. Mr. K. Sly also
showed some Lighly interesting graphs on the same two
stations and these compared very favourably with
those of Mr. Hine.

Mr. Baldwin (2BWYV) demonstrated the new super-
het which he has just buiit and many stations were
received at good volume; membars suggested altera-
tions and improvements for which Mr, Baldwin
thanked them.

Morse practice was then heid with Mr. J. Gilbert
(2DDG) at the key. Mr. Gllbert is one of the many
members with the Forces and received a particular
welcome since he was the founder-of the club.

The more members we can obtain the greater shall
we be able to enlarge the scope of our meetings.
Members of His Majesty's Forees will be welcome at all
times, and will be enrolled as honorary members.
The subseription is 28. Gd. annuallyand 3d. per meeting
to cover the cost of hire of room.

ROBERT BLAIR RADIO SOCIETY
Headquarters : L.C.C. Evening Institute, Blundell

Street, Istogton, N.7.

Hon. Sec.: W, Jennings, &2, Craven Park Road,

London, N.15.

THE above society met again on April 4th, and a

series of interesting lectures on the Outline of
Wireless has been planned by Mr. E. W. A. de Kretser,
our technical instructor. An up-to-date test bench
which inelndes a cathode-ray oscillograph is avatlable
for the full use of its members.

A morse code section, which proved very successful
last term, will also he carried on, and beginners are
especially welcome.

All inquiries should be addressed to dMr. H. Shelton,
5, Gordon House, King’s Cross, N.1.

ROMFORD AND DISTRICT AMATEUR RADIO

SOCIETY
Hon, Assist. Sec. : H. G. Holt, M.P.8,, 5, Butts Grecn

Road, Hornchurch.

HE Romford and District Radio 8ociety resumed
Tuesday evening meetings as before at the Red
Triangle Club. on April 2nd, 1940, at 7.45 p.m.

This was the annual general meeting and all .the
retiring members were re-elected unanimously.

New members are welcome and any inquiries should
be addressed to Mr. H. G. Holt, 2DXI, at the above
address, who as assistant secretary for. the duration
will give any help-that may be required.

April 20th, 1940

PUBLIC -APPOINTMENTS

AIR MINISTRY,
AERONAUTICAL - INSPECTION DIRECTORATE.
Vacancies exist for unestablished appointments as
Examiners in the General Englncering, W/T and
Instrument Branches.
QUALIFICATIONS.
All candidates must have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments,
(a) Applicants for the General Kngineering Branch
must have had practical experience {n an engineering
works. Anelementary knowledge of materials testing
is desirable.
(b) Applicants for the Instrument Braneh must have
knowledge of physics and training in llght. engineering
or instrument making. Candidates with knowledge of
optical instruments are also required.
(¢) Applicants for the W/T Branch must have practical
knowledge of VW/T and electrical equipment with
technleal tralning in radio communication equal
to City and Gullds final examination standard.
ACCEPTED candidates will undergo a period of
traluning in Inspection as applied to the above subjects,
not exceeding three calendar months, and will be
paid £3 10s. . weekly during training. Subsistence
allowance of £1 5s. Od. weekly during training is
payable to married men normally residing outside
thetraining area. Onsuccessful completion of training,
candidates will be appeinted as Examiners at a salary
of £246, if 25 years of age or over, with a corresponding
reduction of £12 per annum for each year under 25 on
joining (payable monthly in arrear) If service is satis-
factory, and must be prepared to serve in any part
of the United Kingdom.
NORMAL age limits 23 to GO.
CANDIDATES should indicate on their applications
{,or which vacancy they wish to be considered—a,
ore.
APPLICATIONS must be made on Form 788, copies of
which can be obtained on appiication, by posteard
only, to: The Inspector-in-Charge, A.1.D. Training

- 8chool (1.C.8./REC. 63), Brandon Steep, Bristol, 1,

RADIO MAP AND GLOBE

WEBB’'S Radio Map of the World enables you to
Iveate any station heard. Size 40”7 by 30" 2 colour heavy
Art Paper, 4/8. Limited supply on Linen, 10/6.
NEiB'S itadio (Globe—superb 127 fuli-colour
model. Radio prefixes, zones, ete. Heavy oxydised
mount., Post Pnid, 27/6.—Webb's Radio, 14, Soho
Street, London, W.1. ’Phone: Gerrard 2089.

RECEIVERS AND COMPONENTS

COULPHONE Radio, Grimshaw Lane, Ormskirk. 1940
Collaro A.C. Gramophone Motors 12” turntable, 27/6.
Radiogram unlts,45/-. American Valves,alltypes,4/6.
Octal, 5/8. Record F.W. Rectiflers, 5/6. Stamp for list.

5/- BARGAIN PARCEL ccmprising Speaker Cablnet,
2 Drilled Chassis, condensers, resistances and many
other useful components. Worth £2. ILimited
number. Postage 1/-.—DBakers Sethurst Radlo, 75,
Sussex Road, South Croydon.

YVAUXHALL.—ANl goods previously advertised are
still available; send now for lutest‘erice list, free.—
Vauxzhall Utilities, 163a, Strand, W.C.2.

BANKRUPT Bargains. Brand new 1939/40 modeis,
makers’ sealed cartons, with guarantces, at less
409 below llsted prices; also Midgets, portables,
car radio. Send 13d. stamp for lists.—Radio Bargalns,
'Dept. P.W., 261-3, Lichfield Road, Aston, Birming-
ham,

= g

TRANSFORMERS for L.T. Rectifiers for charging
and safety, 12v. lighting, from 12/6.—Thompsons,
176, Greenwich High Road, 8.E.10.

SOUTHERN Radio’s Bargains.

ALL Guaranteed. Postage Extra.

§/- Parcel of useful Components, comprising Con-
densers, Resistances, Volume Controls, Wire, Circuits,
etc. Value 25/-. b6f- per parcel.
15/- Service Man’s Component Kit. Electrolytic
Condensers, Volume Controis, Resistances, Tubular,
Mica, Paper Condensers, Valve Holders, etc. 120
articles contained in strong carrying case, 9" x 7 x 7%,
15/- the Kit.

21/- 8mall Trader's Parcel of Components, 150
Articles comprising all types Condensers, Valve
Holders, Resistances, Chokes, Colls, Wire, etc. Va_hy
85/-. 21/- the parcel. w
5/- 100 Wire-cnd Resistances, assorted capacities,
1 and 1 watt, 5/- per 100. L)
ORMOND TLoud-speaker Units, 2/6; Crystal Sets,
5/6; Westectors Type W2, 2/6; Crystal Detectors,
2/-; Crystalg, 6d.; Marconi V24 Vaives, 9d. i
2/- Tool or Instrument Ca ing Cases, ex Govgl:%-
ment Stock ; Wood, 9* x 7° x 7°, 2/-. A R
SOUTHERN BRadio, 46, Lisle Street, London, W.C,
Gerrard 6653.
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RECEIVERS AND COMPONENTS

RADIO CLEARANCE, LTD., 63, High Holborn, Londen,
W.C.t. TELEPHONE : HOLborn 4631.

COMPLETE KIT of parts to build Lissen Hi Q Battery
Short-wave receiver, 5-91 metres switched. Brand
new goods bhoxed, with circuit and instructions.
Listed, £4/15/-. Our price, £1/19/11 less valves.

ALL-WAVE super-het. chassis, 5 valve A.C. Latest
Mullard valves: T.H.4.B., V.P.4.B., T.D.D.4, Pen
A, . 4/350v. Ranges: Short-wave, 16-48
metres. Med.-wave, 200-560 metres. Long-wave,
800-2,200 metres. Size of Chassis: 143" long, 7)”
deep. Height overall, 8%”. Controls tuning at side,
volume onjoff at side, wave change. Provision for
pick-up. -Complete with valves and knobs, £4/17/6.
Special speaker; 1,500 ohms.field, 10/§ eacl.

L.F. transformer. WLissen Hi Q. Ratio .3-1.
grade, Loxed. List 6/-. Our price, 2/3 each.

H.F. choke. Lissen Hi Q. Compact dise type with
feet. Doxed. List, 2/6. Our price, 6d. each.

ULTRA-SHORT and short-wave choke. Lissen Hi Q.
Inductance 100 microhenries. Boxed. List, 2/-.
Our price, t/- each,

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

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

MANSBRIDGE type condensers. Lissen
250 D.C. working. Moulded case with feet.
and 1 mfd., 6d. each,

ROTARY coil unit. Lissen Bi Q. Four-band from
4.8-91 metres, can be selected by a turu of the knob.
With circuit. Boxed. List, 15/6. Qur price, 6/11.

LOW-LOSS short-wave variable condensers. Ceramie
ingulation. Brass vanes. Lissen Hi Q. Minimum
eapacity b micro-micro farads, Two types.” Boxed,
with knobs. 160 m.mfd. List, 7/6. Our priee,
3/6each. 20 m.mfd. List,5/6. Ourprice, 2/11 each.

MICA condensers, Lissen. New. Boxed. Al useful
sizes, OUR selection. 1/3 per dozen.

SPEAKER cabinets, fluished blaek rexine. Cireular
face. DMetal grille. Size 8" x 9" x 44", 4/6 each.

SCREENED 3-way flexible, 4 yards for 1/6.

MEDIUM- and long-wave coil units, with valve-holders
and sundry resistances, 9d. each. (No circuit.)

High

Hi Q.
.1 mfd.

MIXED tubulars, wire-ends. OUR selection, 2/6
per dozen.
4-PIN base-board valve-holders. Lissen. 2 for 3d.

4-1 L.F. transformers. Lissen. Boxed. 2/6 each.

GONE speaker- unit. Lissen. Complete with réed
and chuck. Boxed. 1/- each.

SPAGHETT! resistances. Lissen.
OUR selection,”1/3 doz.

4-PIN valve adapters. Lissen,

PUSH-PULL switches. Lissen.
.3-puint, 6d. each.

RICE-KELLOGG SENIOR 12 moving-coil speakers,
20 watts. Field 1,000 ohms. 11 ohms speeeh coil.
Without speech transforiner, 32/6 each. With trand®
former tapped 3,000 ohms and 7,000 ohms, 35/- each.

GRAMPIAN 10" 10-watt, 2,500 ohms energised
speakers. Heavy cast frame, 15/- each. With heavy-
duty pentode specch transformer, 17/6 each.

HEAVY-DUTY speech transformers. Pentode match-
ing, 2/11 each.

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

ROLA P.M. speakers. Latest type 7)” come with
pentode transformer. Boxed. 14,6 each.

CLCCK-FACED dials. 5” x 3}". With printed 3-wave
scate. Ox-copper escutcheons and glass, 3/6 each.
Ditto, less escutcheon, 2/6 each.

HORIZONTAL dials, with plain seale. 71"
pointer, 1/- each.

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

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

MAINS transformers. G.E.C. American windings,
350-0-350v., 65 m.a.,, bv. 2 amps.; 6.3v, 2,5 amps.
Suitable for replacements in G.E.C. models, 5/6 cach.

MAINS  transformers, Wearite. Type R.C.1,
260-0-250v,, 80 m.a., 4v. 2.5 amps., 4v. 4 amps., 9/11
each. Type R.C.2, 350-0-350v., 120 m.a., 4v. 2.6 amps.,
4v, 4 amps., 12/6 each.  Type R.C.3, 350-0-350v. 150
i, 4v. 2.6 amps,, 4v. 2 amps., 4v. 5 amps., 18/~ each,
-Type R.C.4, 500-0-300v. 150 m.a., dv. 2 amps., 4v,
2 amps., 4v. 2.5 awps., 4v. 5.6 amps., 21/« each,
All the above centre-tapped windings. Type R.C.5,
100-watt auto transformer, 100-110v,, 200-250v.,
revefsible, 12/6 each. Type R.C.B., 350-0-350v. 80
m.a,, 5v. 2 amps., 6.3v, 5 amps., 8/1f each. All trans-
formers 200-250v. tapped primaries.

Many useful sizes,

6d, each.

2-point, 4d. each.

Plessey. 1/6 each,

x 31" and

{ Continued in column 3.)

PRACTICAL WIRELESS

PREMIER RADIO

MORSE PRACTICE KEYS.—Brass movement on
Bakelite base, 3,3. (eneral purpose Morse keys,
simeoth aetion, heavy contacts, 5/10.
HEAVY DUTY TX KEYS.—Tungsten coatacts,
heavy cast hase with brass movément, 10/-.
BUZZERS, high-pitched, in Bakelite Base, 1/9.
Special Offer of Record Auto-Changer Units for
A.C. Mains by famous manufacturer., Play 8
récords. Latest type Maghetie Pick-up, Auto-
stop, Start and Kejector. Limited number only
at £4/19/6, Carriage Paid,

PREMIER SHORT-WAVE KITS

for OVERSEAS NEWS
Incorporating the Premier 3-Band &.W. Coil. 11-86
Metres without coil ¢hanging. Kach Kit is complete
with all components, diagrams, and 2-volt valves.
3-Band S$.W. t-Vaive Kit, 14,9, 3-Band S.W. 2-
Valve Kit, 22/6.

DE LUXE S.W. KITS
Complete to the last detail, including all Valves
and coils, wiring diagrams and lueid instruetions
for bui}dfng and working. Each Kit is supplled
with a steel Chassie and Panel and uses plug-in
Coils to tune from i3 to 176 metres.

1 Valve Short-Wave Receiver or Adaptor Kit 20/~
1 Valve Short-Wave Superhet Converter Nit 23/-
1 Vaive Short-Wave A.C. Superhet Converter
Kit o n) E N .. 263
2 Valve Short-Wave Receiver Kit ..o 29/~
3 Valv: Short-Wave Screen Grid and Pentode -
N .. N J -

REPLAGEMENT VALVES FOR ALL-SETS

EUROPA MAINS VALVES. 4 v, A.C. Types,
A.C./H.L,, AC.L., A.C.'5.6., AL V.-MS.G.,
A.C./H.P., AL V.HP. (5-pin), al 53 each.
A.C/H.P., A. .H.P. (7-pin), 776 ; A.C./Pens-
t.H., 76 ; AC./P.X.4, 7/3; Oct. Freq. Changers,
8/6 ; Double Diode Triodes, 350 wv. F.W.

7, !
Rect., 5,6 ; 500 v. F. W. Rect,, 6/'6 3 13 v..2amps.
Gen. Purpese Triodes, 5/6 ; H.F. Pens and Var.- |
Mu H.F. Pen., Double Diode Triodes, Oct. Freq.
Changers, 7/6 each. Full and Half-Wave Rectifiers,
6/6 each.
TRIAD MIGH-GRADE U.8.A. VALVES, all types
in stock. Standard tubes, 5,6 each. Octal Base
tubes, 8/6 cach.
HUGE PURCHASE OF U.S,A. MAINS TRANS--
FORMERS at Pre-War Prices. Munufcturers’
surplus, All brand new and Guaranteed.
Input 110 v, and 220 v. A.C. Output.326-325 v.,
120 m.a. 6.3 vy 2.3 amps, § v. 2 amps,, C.T.,
7/6 gach. Imput 230 v. A.C. Output 325-325 v.,
75> m.a,, 5 v. 2 amps,, 6.3 v. 2-3 ampa, C.T., 6/6

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

Mains. .Westinghouse Rectifieation complete and
ready for use. To charva 2 voltz at } amp., 1119
6 volts at § amp., 18/-; 6 vults at T amp., 22/6:
12 volts at 1 amp., 2‘1/6 ; 6 volts at 2 amps., 37,6.

Class B Kits, comprising Drivér Transformer,
%J;;;ss B Valve aml Liotder. Con\xplete with eireuit,
6.

Promier Pick-up Heads. \Will fit any tone-arm, 6/3.
ANOTHER SPECIAL OFFER. Piezo Xtal Pick-ups.
With arm, Famous make. Outpu. 1.7 v.
Response 40-8,000 cyeles, 35/-.

MOYING COIL SPEAKERS. All complete with
Output Transformer. Rola _6in. P.M.s, 12/6;
Sin, P.M.’s, 16/6 ; 10in. P.M.’s, 22/6 ; G12 P.M.'s,
66/-. Fnerglsed Models. Plesseyv, 8in., 2,500 or
7,000.0hm field, 7/6 ; 750 olmn feld, 7/6; @12
Energised, 59/6. I

PREMIER Short-Wave (ondensers all-brass
construction, with TroHtul insulation. 15 mmf,
1/9, 25 mmf, 110, 40 mmf, 2/-; 100 wmnf.,

/

2/3; 160 munf., 2/7 ; 250 mmf., 2/11.
PREMIER SHORT-WAVE COILS, 1- aund 6-pin
types, 13-26,/32-47, 41-49, 78-170 metres, 2/- each,
with circuit. Speclal set of S.W. Coils, 14-150
metres, 4/9 set, with circuit. Premier 3-band
8.W. eoil, 11-25, 19-43, 33-86 metres. Suitable
any type circait, 2/11.

Coil Formars, 4- and 6-pin, plain or threaded,
1/2 each, ) ‘
UTILITY Micro Cursor Dials.
Ratios, 4/3.

LISSEN Lual Range dercened Coils, medium and
long waves, 2/9 each,

Orders 5/- and over sent Post Free. VUnder 5/-
please add 6d. postage.

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES - - - PRICE 6d.
GET YOUR CCPY TO-DAY!

ALL POST ORDERS TO :
ower Clapton Road, London, E.5. dmherst 4723

CALLERS TO : Jubilee Works, or dur NEW
PREMISES, i69, FLEET STREET, E.C4.

_ Central 2833
or 50, High Street, Clapham ,8.W 4. Mecaulay 2381

Direet and 100:1

Jubilee Works, 167,

N V.

i

RECEIVERS AND COMPONENTS

(Continued from column 1.)

CHASSIS mounting valve-holders, American 4-5-6-
and 7-pin. " 4d. each. Octais, 6d. each. Loctals, 10¢.
each. 7-pin Ynglish type, 3d. each.

1 WATT resistances, Polar N.8.F. d4d. each, 3/9 dozen.
All sizes up to 2 mey.

WEARITE 110 k/c I.F. transformers, 1/- each.
VOLUME controls. American C.T.S., finest made,
divided spindles, Length 237, With swijtch, 2,0,
5,000, 10,000, 25,600, 100,000, 250,000, 500,000, and
1 meg., 2/6 each. \Wire wound, 5 watt {less awiteh),
2,0(!)0, 5,000, 10,000, 20,000, and 25,000 ohms, 2/-
each.

24 'llVIFD. can type, electrolytics, 450v. working, 1/-
each.

B.l. wire-end type bLias electrolytics. 50 nifd., 12v.,
1/6 each; 50 mfd., 50v,, 2/- each.

TUBULAR wirc-end non-inductive paper condensers,
All sizes up to 0.1, 5d. each, 4/9 dozen,

ENERGISED speakers, Plessey 6” cone, 1,500 ohms
field, 5/11 eaeh.

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

BATTERY double diode triode.
3/6 cach.

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

RADIO CLEARANCE, LTD., 63, High Hoiborn, Lenden,
W.C.1. TELEPHONE : HOLborn 4631.

Well-known make.

B.l. 4 mfd. Resin Oil-filled Condensers, 450v, working,
2/3 each; .1 mfd., .25 mfd. 1,000v. working, 2/3 each.
NEW 1/16 h.p. Induct ion Motors, 220 A.C,, 1,430 Revs,,
Ball Bearings, 25/- ; Towusend Buzzers, 1I.F. Buzzers,
4iv. to 10v., 3/6, Cossor Valves, 210 H.¥. 216
Detector, 2/3; Microphone Carbon Inserts, 1/3.
Miecophone 80-1 Transformers 1/9. Tapped Res{smnu
550 ohms 2/9. 350 ohms 2/3. {
London Centra! Radio 23. Lisle Street, W.C.2
Gerrard 2964, o

TECHNICAL PUBLICATIONS

R.$.G8. AMATEUR RADIO TANDBOOK, 300
!:Iageu, 38., by post.—18, Ashridge Gardens, Loudon,
N.13.

SHORT-WAVE EQUIPMENT

' H.A.C.”” onec-valve Short-wuvo Receiver, famous
for over 5 years, now available in kit form ; compicte
kit of precision comy ts, ories, full instruc-
tions, f2AG, post 6d., no soldering necessary ; deserip-
tive folder fyee on request.—A. L. Bacchu.. 309,
Hartington Road, S.W.8,

BULGIN A(/DC 8.W. Converter, 10 to 240 wmetres
Complete valves £3 10 0; bargaia,—Coates, 5, Park
Terrace, Whitbhy, Yorkshire.

TUITION

PRACTICAL Postal Coarses, radlo television, test

‘equipment design, trade-test coaching for RAF

posts, LP.R.E. and I.W.T. exams.; booklet free.—
Secretary, L.P.R.E., 3, Shirley Road, London, W.4.

ADVERTISE . . .

Turn those surplus compo-
nents into cash ! The classified
columns of ‘‘ Practical Wire-
less ”’ are scanned by most of
our readers, Here you will
find a ready market for your
surplus components. Special
rate of Id. per)word {minimum
11-).

Send your advertisement with P.O. to -~

Advertisement Manager, *‘ Practical

Wireless,”” _Tower House, Southampton
Street, London, W.C.2.

-



Fust back from a wide
tour of the United
States, this ex-Cabinet
Minister writes an
important  series for

WAR WEEKLY.

What Will America Do ?

The Rt. Hon. A. Duff Cooper has been in America since the outbreak of hostilities,
testing public and political opinion on the war of the European democracies against
Nazi domination. What does the average American believe about the war? Does
he think America can stay out of it? What is the strength of the isolationists ?
Mr. Duff Cooper saw Mr. Roosevelt at Washington and also Mr. Cordell Hull,
Secretary of State. This is a vital series that no one can afford to miss at this critical
juncture, and you can read it only in WAR WEEKLY. Get the issue out now.

“WAR~

THE PAPER THAT EXPLAINS ‘THE WAR.  ¢B P> EVERY FRIDAY.

Gcorge Newnes, Lid,

pora s B B

Published every Wednesday by GEORGE NEWNES, LrMiTED, Tower House, Southampton Street, Strand, London, W,C.2, and

RADIO 2 Printed in England by THE NEWNES & I’EARSON PRINTING C0., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New
TRAINING Zealand : GORDON & GOTCH, LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world,
MANUAL __P.W. postfree, for 17s. 8d. per annum ; six months, 8s. 10d. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post,
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THE ONLY WIRELESS WEEKLY
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" Valve Types Explained
<
L.F. Gain

<>
Thermion’s
Commentary
<>
Planning the LF.
Amplifier
<

Practical Hints

<>

Practical Television

<>

Superhet Beat Notes

<

Readers’ Letters

“Radio Engineers are at a premium to- day ! Equip yourself for a good job by studying :

.PRACTICAL WIRELESS SERVICE MANUAL

A Complete, Practical and Up-to-date Work on the Testing of all Types of Wireless
F. J. CAMM. Receivers.. 288 PAGES and OVER 220 PHOTOGRAPHS, DIAGRAMS and PLANS.

From all Booksellers 6/~ net or by post 6/6 direct from the Publishers, George Newnes, Ltd, (Book Dept.), Tower House, Southampton Street, London, Ww.C.2.

ADVI
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NEW SERIES

RADIO ENGINEER'S POCKET-BOOK

No. 65 No. 66 No. 67
AMPERE-HO.UR.—-:ThIS unit, chiefly '__’”" ”“‘“_.l POWERS AND ROOTS
used ml connectlorll w;;oh accumule(lit-ofrs, G0 | : r
is equal to ! coulom r second for ,_._\@_ i Sqnare | Cube
| 3600 seconds, or 3,600 coulombs, T 3 No | Bques |  Cubei g’ | Hoots.
AMPERE TURNS.—The number of g =y f ¥ ]
turns in the coils of an electromagnet, i 1 1 1 1000 | 1.000
multiplied by the current flowing - s 2 . e T |15
through them. 1 16 64 2000 | 1,387
INTERNATIONAL AMPERE.—The s 5 25 125 2236 | 1.710
current which, when passed through a & Aare 2 ® 2 1o s
solution of nitrate of silver in water, - S o e 8 64 512 | 2478 | 2.000
deposits silver at ’gle rate of .00111800 %25;45: aiéacssﬁg: 55&1?; V;_l "y 9 81 729 3.000 | 2.080
ramme per second. eter 0 valve ve-ieg spacing for gl |
S INTERNATIONAL OHM.—The b e 8 Nl 1950 | 3317 | omy
resistance offered to a current by a 12 144 1722 3.464 o 2280
column of mercury at the temperature of e Y % TR
melting ice, 14.4521 grammes in mass, 15 295 3375 | 3.473
of a constant cross-sectional area, and 16 | 250 4006 400
of a length of 106.3 centimetres. o j;‘j 4. “4‘3,:.{
INTERNATIONAL VOLT.~The 19 361 8 859 4.359
electrical pressure which causes 1 in-
ternational amp. of current to- flow 3‘; }?(1) ng? 1;‘;2
when applied to & conductor having 22 484 10 648 4.600
a resistance of 1 international ohm. 23 529 12167 4.796
21 576 13 524 4.809

INTERNATIONAL WATT.—The -
energy used in 1 second by an inter- £ R i AT 26 670 17 576 5.099

national ampere "when flowing at a 2 729 . 5.106
prossure of 1 international volt. 53 gﬁ g | g;{-) e
LIGHT, SPEED OF.—Light waves e s '
travel at 186,000 miles per second. I\, 5 PRk 30 900 27 000 1 5477
This speed is also that of wireless ceieg e , 53 A 4 - 4
woHoe: The two diagrams above Valve-gl_%s.;n Vaives. = 33 1029 35 937 5.745
SOUND, SPEED OF.—Sound waves show'the valve-leg spac- 34 1156 39 304 8.231
travel 1,142 feet per second. e i v B T | LT L
No. 68 No. 69 No. 70
POWERS AND ROOTS (continued) POWERS AND ROOTS (continued) =i wlesly al
. E 81 Y "
— - -1 | - dg & ] b8 e
N o Oubies Sgnare | .Cube N S ' Cube: Square Cube £ g 85 = é éou‘é < < '°!
0. quures. “ubes Roots. | Roots., No. quares, ubes, Roots SR80tk :? g + € e L{ B x4 g g i
f ol — = i 1 | T g a4 = % <
| | B em OGS S 8
36 1206 16656, | 6000 | 8.302 , , kil =
37 1369 50 653 6.083" | 3.332 o 4y e o ENAh B g =
33 1444 54 872 6.164 | 3.262 = 18 §23 918 8435 | 4160 - - £
3 | 1521 59310 | 6.245 | 3.301 e i 485 |4 A 8
= 7 73 5329 889 017 8544 | 4179 @ EZ5g 5.2 S
a0 | 1600 64000 | 632 | 3420 =l e - n il ol L z 35 588" ~5 &
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ROUND THE WORLD OF WIRELESS

Short-wave Efficiency

S most short-wave enthusiasts will have
found, a simple recciver depends for

its efficiency upon the effectiveness of the
reaction control. Many long-distance
stations are only heard after reaction has
been carefully adjusted, and in many
receivers this may take a little time, the
control being advanced, retarded, the set
re-tuned and reaction again adjusted.
Backlash and other troubles are often
found to be the cause of complaints that
short-wave working is not
worth while, and therefore ‘5
listeners who have experienced ]
the above troubles should try i
suppressor-grid reaction on the ‘-;\
lines recently mentioned in h
these pages.. In this issue we r
give constructional details of
a 4-valve receiver built round
this type of circuit, and those
readers who want a 4-valve set
of the ‘‘straight” type for
short-wave work will find many
points of interest in it. When
once the preliminary adjust-
ments have been made, the
receiver will be found to handle
extremely well and will give
resnits somewhat .similar to a
superhet. Of course, the power
available and the range will
not be comparable with a
superhet, but the ease of control
and the cffectiveness of signal
build-up will eertainly make
this a very uscful recciver for
all-round short-wave work.

»

Norwegian New‘s
SERVICE of news in Norwegian is
now being broadcast from 6.30 to

645 p.m., BS.T. until further notice.
The scrvice is given on the Home Service
wavelengths of 391.1 and 449.1 metres,
and is also broadcast -regularly on the
short waves normally used in the B.B.C.’s
European Service as follows :
GSA—49.59 metres.
GSW—41.49 metres.
GRX—30.96 metres.
The programme for the Forees is un-
affected.

Mr. Michael Standing

HE B.B.C. announces that Mr. Michael
Standing has been appointed to take
charge of the Outside Broadeasts Depart-
ment in Mr. de Lotbiniére’s absence, As
already announced, Mr. de Lotbiniére has
been appointed an acting Assistant Con-
troller of Programmes. Mr. John-Snagge,

Assistant Dircctor of Outside Broadcasts,
who took charge of the B.B.C. Announcers’
staff at the beginning of the war, will
continuc this work.

More Tricks of Dr. Goebbels

. A. SINCLAIR’'S sixth talk in the
*Voice of the Nazi’ series, in which

he lays bare some tricks of the trade of the
Nazi propagandists, will be repeated on
April 27th. He will deal particularly with
distortions of history by which Dr. Goebbels

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

The Editor will be pleased to consider articles of a
practical naturs auituble for publication in
PRACTIOAL WIRELESS. Such articles showld be
written on one side of the paper only, and chould
contain the name and address of the sender. Whilst
the Editor does not hold himself responsible for
manurcripls, every effort* will be made to return
them if a stamped and addressed envelope is

losed. All corresp inlended for the
FEditor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

OQuwing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our
readers in touch withthe latest developments, we give
no warraniy that apparatus described in our
columns s not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS is
specifically reserved throughout the countries signg-
tory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are
therefore expressly forbidden. PRACTIOAL WIRE-
LESS incorporates ** Amateur Wireless.”
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attempts to prove that British rule in
Africa, India, Ireland and other parts of
the world is, or has been, harsh and extor-
tionate.

Symphonists’ Holiday

E Romantic Rhythmists, a combi-

nation gathered from members of
the B.B.C. Scottish Orchestra who wish
to take a ‘‘bholiday” from symphony
music, will be broadcasting a programme
of their dainty arrangements of jazz and
novelty numbers on April 25th.
Among their items will be
“ Harlem,” which the com-
poser, Eddie Carroll, uses as
his signature tune; a new
| number by Whitley,
‘ Parakeet’s Picnic” ; and
¢ Chinatown.”

Josef Cherniavsky, WLW
Musical ~ Director, who is
responsible for many inferest-
ing programmes heard over

the N.B.C. network.

“'Stage Door"'—1

RNEST LONGSTAFFE is

to present the first of a

new series of slapstick shows
called ‘“‘Stage Door” on May
‘8th, which will feature the
famous crazyact,the O’Gorman
Brothers. ~ The production,
which will be in the ““ Keystone ’’ tradition,
will be concerned with the precarious for-
tunes of a highly improbable munsic-hall.

 During the course of the scries, the O’Gor-

man Brothers will be goaded by a truculent
and absurdly ignorant manager to run the
place, more or less. In fact, they will do
everything from appearing at the top of the
bill to scene-shifting and sweeping the
auditorium. The O'Gorman Brothers, one
of the best-known acts of their kind on the
halls, are at present appearing with Arthur
Askey and Billy Bennett in “Jack and
Jill,)" at Birmingham.

" Night Workers "

'HE war has been responsible for a
great increase in the number of night
workers, and on April 30th, Nan Davies
will produce a feature programme which
will give listeners an idea of the manifold
activities which go on in the cities and
villages by night. The programme, which
will be partly recorded, will cover town
and country and seaport.
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For the B eginner

YALVE TYPES EXPLAINED-2

Further Notes to Assist Beginners to Understand the Function

ot Various Types of Valves

N addition to impedance and amplifica-
tion factor, which were dealt with in
the issue of last week, there is another

governing item, namely grid bias, with which
the beginner must become familiar as it
forms an essential part of valve operation.
At a later date, when the reader has acquired
more technical knowledge, the question of
characteristic curves can be discussed,
and the function of applying additional
negative bias to the -grid depicted in
graphical form, but as these articles are
avoiding all technicalities as far as possible,
a more practical explanation will be given.
It must be appreciated, however, that with
such an explanation a certain latitude
has to be allowed : the details are not
necessarily accurate in all the finer technical
points, but if a working knowledge of the
idea is obtained, then the liberty taken in
the comparisons or descriptions will be
warranted. ‘

When reading the specification of a valve,
especially those designed for L.F. work, it
will be seen that certain values are given for
grid volts or grid bias. * What do these
figures indicate and why must bias be
applied ?°’ is quite a common question.

An Analogy

Supposing two people of equal weight
are sitting on the ends of an ordinary seé-
saw. Assuming everything to be in order,
they will have to expend very little energy
to maintain a smooth up and down motion.
If they do not put tco much energy into it
no violent bumps or jars will be experienced
by either of the persons, but if they suddenly
decide to do more work by putting more
power into their legs, then things will be-
come very unsettled. The movement will
no longer be smooth and pleasant. It will
become rather erratic and violent bumps
will be experienced which, in turn, will tend
to increase the unevenness of the move-
‘ment until things become unbearable.

Let us now replace the see-saw with a
valve, the smooth movement with faithful
reproduction of a signal, and, finally, the
very unpleasant bumpy movement with
distortion. A valve, like the sce-saw, has
to operate about a certain point. that is,
above and below some point which is pre-
determined by operating conditions. In

the case of the see-saw, the point is the

support over which the board is rested, and
the operating conditions ean be the height
of the point above ground level, the energy
the persons put into the game, and the
.distance they are from the supporting point.
With a valve, you must at this stage
imagine that this point exists. It does,
as you will find out; in fact, it is referred
to as the operating point of a valve. The up
and down is accounted for when it is realised
that the signal passing through the valve is
of an alternating current nature or, in other
words, a current which changes its direction
of flow alternatively for a given period of
time, but more about that later.

'To maintain suitable conditions which
will allow a valve to operate. about this
point, certain factors have to he observed.
For example, the type of valve, i.e., its
characteristics, the value of the positive

By L. O. SPARKS

voltage applied to its anode, the strength
of the incoming signal, and, finally, the
potential (voltage) of the grid. For the
simplest form of L.F. amplification, it is
desirable that the movement or operation
above the point should equal the move-
ment below the point, but if operating con-
ditions are not just so, then it is possible
for the movements to be unequal, and when
this happens, then the signal is no longer
reproduced in a faithful manner and dis-
tortion is introduced. It will be obvious

A very good example
of the precision work
involved in the design
and assembly of a
modern multi-electrode
type of valve.

that the movement will depend on the
strength. of the signal; the movement—
which T think we could now give its more
correct name, namely, swing or grid swing
—will'be far greater in the output valve of,
say, a three-valver than in the detector
valve. From these details it becomes
apparent that the operating point must be
adjustable if distortion is. to be avoided,
and in actual operation this is made

.

A NEW HANDBOOK

NEWNES
SHORT-WAVE
MANUAL

5/- or 5/4 by post from the
Publishers,

¢+ GEORGE NEWNES, LTD,,
Tower House, Southampton Street,

Strand, London, W.C.2.

possible by altering the grid voltage or,
in other words, the grid bias.

As the biasing controls the position of the
operating point,-and in view of the up and *
down process, it can be taken that the
signal voltage the valve will handle will be
equal to twice the applied bias voltage,
it also follows that the more powerful the
signal the greater will have to be the value of
the bias, other conditions being correct for
the type of valve concerned. The anode
current of a valve, and this is a point which
interests all those who have to use dry
batteries for high-tension purposes, is also
governed by grid bias, which, it should be
remembered, is negative in the majority of

.valve circuits. The following brief explana-

tion will make this statement more clear.
When the filament of a valve i3 heated, due
to the current passing through it from a
suitable low-tension accumulator, it emits
what are known as electrons. If the
electrons remain in a state of rest, then
they are nothing more than electrons, but
if they can be set on the move, then they
constitute what everyone now knows as an
electric current. In a valve, where a partial
vacuum exists, the electrons fly off the
filament into space. Fortunately, however,
there is a little law which tends fo govern
their activities and it ean be best put in
this manner. ‘“An elettron is negative
by nature or characteristic. and does not
experience any attraction from other elec-
trons, butit is violently attracted to any body
which is of unlike characteristic, namely,
positive.”” This weakness is exploited in a
valve by providing an anode which is
maintained at a 7positive potential with
respect to the filament by means of a suit-
able source of high-tension. This can be
checked by examination of any valve circuit
diagram. The fact that” the anode is
positive attracts the electrons as they
leave the filament, causing them to flow
between the two parts in the valve and thus
cause an electric current, the presence -~
of which can be proved by connecting a
milliammeter in series with the anode.

Grid Bias

With a triode valve, it will be remem-
bered that a third electrode was introduced,
in the form of the grid between the ﬁlament<
and the anode. Now the current just
explained will have to flow through the
grid on its way to the anode, so if the
grid is made negative by means of the grid
voltage, then it will have the effect of
reiarding the flow of electrons and con-
sequently reduce the total number which
reach the anode, which, in turn, will lower
the resultant anode current.

This~effect of grid-bias voltage on the
anode current should be noted and remem-
bered, as it is absolutely essential for the
beginner to appreciate that unless the grid
of a valve is maintained at its correct grid
vollage for a given anode high-tension
value, excessive anode current will flow
which will tend to reduce the life of the
valve and the H.T. battery. It is for this
reason that no adjustments should be made
to the G.B. tappings or connections,
without first disconnecting the H.T. supply.

@
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Extra LF Gain

Means for Improving

an Existing Receiver

By W. J. DELANEY

NE of the most often-repeated requests
which are received by our Query
Department is for details as to the

simplest method of obtaining additional
volume from an existing recciver. Un-
fortunately, it is not a simple matter to
state definitely just what should be done
in sugh circumstances, as there are several
points to be considcred. First, it is
possible in most cases to add a single stage
of L.F. amplification, but therc are one or
two points which have to be considered
in this conncetion and which will determine
the type of amplifier to add and what
alterations, if any, must be made to the
existing . receiver. Secondly, it may be
possible mercly to replace an existing
valve by one of another type and thereby
obtain the desired improvement.

Take the case of a simple battery two-
valver. This will undoubtedly utilise a
standard L.F. valve in the output stage in
order that maximum gain may be obtained
witn a triode. Therefore, if this is the
case, the substitution of a pentode will
‘no doubt deliver sufficient extra power in
many ‘cases. If, however, a pentode is
employed, then it will not be desirable to
add a further stage in the usual way,
and a change-round will have to he
undertakeh.

Simplest Change

In the first case, the method of

subgtituting a pentode is merely to replace .

an existing 4-pin valveholder by one of the
5-pin type, connect the extra terminal to
H.T. positive maximum and plug in the
pentode valve. It may bc necessary to
medify the grid«bias applied, but this may
be seen by consylting the maker’s data sheet
for the valve in use. It will be necessary,
however, if distgrtion is to be avoided and
maximum output is to be obtained, to make
a change in the connections to the loud-
speaker, as a pentode requires a higher
anode load than the standard L.F. or small-
power valve, and therefore, if the speaker
has a tapped transformer fitted to it, the
connections should be changed so that
““ pentode - load is applied. If, however,

6B- HT+

T
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‘the speaker does not have such a trans-

former, it may be desirable to ‘obtain a
new transformer so that the correct load
may be applied.

If a pentode is already being used, the
output should be sufficient to overload any
other type of valve added after it, and,
therefore, in that case if an additional valve
is necded it must be placed between the
existing detector and output stage. How-
ever, a simple L.F. amplifier may be built
as deseribed later and the desired position
obtained by plugging “into the existing
output valve a small L.Fs valve and then
placing the pentode valve in the new
amplifier.

L.F. Stage

There are two ways of building the L.F.
extra stage. First, it may be made up
as a small complete unit and connected to
the existing ’phone or L.S. terminals, or it
may Le made on a small strip of wood or
ebonite, fitted with a single plug and
inserted into the cxisting output valve-
holder. This arrangement is much more
compact and simple to add, bub can only

//@_\i"f‘::" Fig. 1.—Most batlery

TR pentodes have the extra

5 electrode joined to a centre
pin. Thus only the change
of a valveholder and the
additional terminal joined

to.H.T.4 eflects the ne-

@ cessary modifications when
g changing over to penlode.
be effected if there is safficient room

available in the recciver for the additional
unit. This latter scheme is illustrated in
Fig. 2, and it will be seen that the strip
of material must be large enough to
accommodate two valveholders side by
side, with space lLetween them for small
items such as R.C. components or a midget
transformer. In most cases we recommend
the R.C. components as these will avoid
overloading difficultics and, if two trans-
formers are employed, there is also a risk

Fig. 3.—Two L.F. units—R.C. and transformer coupled.

These are for battery operation.

131

HY+ GB-

=
0
oO'o
.0

R

Fig. 2—An add-on plug-in unit, giving additional
amplification.

of some interaction resulting in distortion
or other troubles. A plug should be
mounted on the bottom of the strip and
the position carefully worked out so that
when inserted it will clear all other parts.
The two valveholders should then be
mounted side by side, and one of thesc
may be a 5-pin type for a pentode if
desired. The cxtra point is indicated by
the broken lines. It will be noted that
the filament terminals are linked togcther
and the grid pin of the plug is joined to
the 4-pin holder, or the first L.F. valve.
The anode pin of the output valveholder is
connected to the anode pin of the plug
and the remaining connections are as
shown. Thus when this small unit is
plugged-in in place of the existing output
valve, and the latter is inserted in one
holder and a new wvalve in the output
valveholder, the extra stage is automatically
added. The advantage of this arrangement
is that it is only the work of a sceond to
remove the unit and replace the valve to
restore the receiver to its original condition.

Extra Amplifies

If it is desired to build a small separate
amplifier, the parts should be laid out as
shown in Fig. 3. The baseboard nced
only be large enough to accommodate the
valveholder and other parts, and although
a small cabinet would be desirable to keep
out dust, etc., it may be found possible to
house the unit in some part of a cabinet if
this is sufficiently large. The connections
are clearly indicated, the input terminals
being joined to the *phone or L.S. terminals
on the present receiver, and the speaker
or ’phones transferred to the output
terminals on the unit. The question of the
H.T. and G.B. are dependent upon the
valve in use, but in general the maximum
H.T. should be applied to the unit, and a
slightly lower voltage may be applied to
the original output stage, that is, the
positive terminal of the input pair. The
question of the type of coupling is im-
portant. In most cases the existing
receiver will incorporate a transformer,
and therefore it is generally preferable to
make the additional stage R.C. coupled

Changing the Couplings

If thought worth while the couplings may
be changed round. If there arc H.F.
stages to the receiverit is generally desirable
to make the R.C. coupling first so that the
signal fed to the first L.F. valve, which
will be of a small fype not capable of
handling too large a grid swing, will not
be overloaded. It should be appreciated
that any overloading in that stage will be
amplified and fed to the output stage,
thus giving rise to trouble which can only
be cured by modifying the first stage.
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Comment, Chat and Criticism

A Notable Centenar

Our Music Critic, MAURICE REEVE, Reviews the Life and

Aprii 27th, 1940
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Work of the Great Russian Composer Tschaikowsky

N reading the critics of a recent
concert I was recalled to the present
topsy-turvydom of things by the

announcement in one of them that
Tschaikowsky was born exactly one hundred
years ago. But for the war, the event would
have been commemorated up and down the
land, for no composer is listened to with
greater rapture than this exotic Russian,
and certain of his works have acquired a
place in the concert repertoire second to
none. Therefore it may not be inappropriate
if I deal briefly with the facts of his life
this week, and with his music next.

Peter Ilyich Tschaikowsky was born at
Kamsko-Votinsk, in the then gbvernment
of Vyatka, near Kazan, on May 7th, 1840.
His father held a lucrative post as Inspector
of Mines. His grandfather was a noble-
man, whilst his great-grandfather fought at
Poltawa, under Peter the Great. But Peter
probably owes his music to his mother,
who was Frencli, and whose family emi-
grated to Russia after the French Revolu-
tion, and who would seem to have been the
more artistically cultured Of the two
parents.

The family must have been pretty well
off, as we learn that they had a large
house, many servants, and a hundred
Cossacks at their command. They moved
to St. Petersburg in 1849, where the young
master started lessons with one Philipow,
though he had had his first lesson before he
was five. A serious attack of measles left
him so weak and with such grave nervous
disorders that he was profoundly affected
for the rest of his life.

Law Studies

A first intention to send bim to the
School of Mines was changed, and he went
to the College of Jurisprudence instead.
This entailed a separation from his family
which he felt very keenly, and which his
extreme nervous derangement accentuated.
He was always passionately fond of his
mother, and her death from cholera in
1854 filled him with a grief which he never
really overcame. In fact, the inclusion in
his last and greatest work, the Pathétique
Symphony, of a fragment of the Russian
Requiem is said to be autobiographical, in
memory of her.

In 1859 his father for the second time
lost his fortune through a too naive trust
in friends, but soon gained another good
post as Director of the Technical Institute.
Peter always found his law studies irksome
and uncongenial, but graduated in spite of
this handicap. He entered the Ministry of
Justice as an official in 1859. He didn’t
display much originality or initiative in his
job, and would seem to have spent his time
chiefly in avoiding pitfalls and mistakes
rather than exercising acumen and seeking
advancement. He possessed a curious
habit of chewing pieces of paper, and on
one oecasion swallowed a State document,
which he somehow managed to get replaced.
He appears to have had”plenty of fun at
this time, and not to have taken his job
too seriously.

He had many masters, none of whom
geem to have scented his genius for music

in any way. The opportunities for studying
the classics were very few in the Russia of
that day. No Russian editions of them had
yet been made, and most of the foreign
ones were of a prohibitive price. Conse-
quently it may not seem so incredible as
it might sotind at first hearing that young
Tschaikowsky had never heard of Schumann,
and that he was not supposed to have known
exactly how many symphonies Beethoven
actually wrote ; however, he had a lifelong
passion for Mozart, and he frequented the
Italian opera. which was then very fashion-
able in St. Petgrsburg.

At St. Petersburg

In 1861 he entered the St. Petersburg
Conservatoire, and he wrote to his brother
Nichiolas : I may not be another Glinka,
but I promise you that some day you will
be proud to own me for a brother.”” He
visited some foreign countries the following
year and met the famous critic Laroche,
who became a lifelong friend. His teacher
of composition was the renowned pianist
Anton Rubinstein, the Dean of the Faculty.
Although, with a few exceptions, Rubin-
stein’s compositions are ‘‘on the shelf*’
to-day, Tschaikowsky thought so highly of
them as to actually prefer his * Ocean’’
symphony to Beethoven’s ninth! The
great pianist showed unlimited kindness to
the young student, and the two were close
friends for a few years.

Always a modernist, in spite of a lifelong
worship' of Mozart, Tschaikowsky never
wrote for the classical orchestra. His
conducting of Wagner, Liszt and Berlioz
left little doubt where his tastes lay. But
his likes and dislikes were weird and
changed rapidly. His first work was call&d
“The Storm,”’ and was written for such
things as tuba, harps, cor anglais, and
divided strings, etc. He was far too
nervous to show it to Rubinstein, and it
only posthumously saw the light.

He always vowed he would never write
certain classes of works against which he
had youthful aversions. These included

certos for piano and orchestra, string
quartets, and the type of small piece of
which such writers as Chopin and Sehumann
were such consummate masters. But he
only kept his word in one instance, sonatas
for piano and violin.

After some ‘*‘ Peasant Girls ’’ Dances he
wrote a setting of Schiller’s * Ode to Joy”’
for his passing-out examination. With
greater prescience than most, Laroche
expressed the opinion that * Tschaikowsky
was the only hope of Russian music.”

Professor of Theory

At this time Anton Rubinstein’s brother,
Nicholas, founded the Moscow Conserva-
toire, and Tschaikowsky moved there to
take up a professorship of theory at a
salary of 50 roubles per month. He was
treated by Nicholas Rubinstein with the
greatest kindness, and he even found such
things ‘as his laundry attended to. He
entered an interesting eircle which included
the publisher Gurgensen, who brought out
the first cheap edition of the great German

classics, and who later acquired the copy- .

right of most of his works.

He soon settled down in Moscow, and
completed his first symphony, * Winter
Dreams,’”” 1866. This probably gave him
more trouble than any other of his works,
and it led to a serious nervous disorder.
“ Hammerings in the head,” especially
in the evenings, were followed by hallucina-
tions. He could never work again at late
hours. A holiday in Miatlew, with his
sister and relatives, helped him to a partial
recovery.

His work never met with the approval of
Anton Rubinstein and the St. Petersburg
eritics, and the breach widened as his
personal idiom grew with the first symphony
and following works. Tinally, it became
irreparable, and the two men never re-
formed their first intimacies. It was the
old story of a pupil proving greater than
2 master, and of progress fighting reaction
in the imperative interests of musical
culture.

His First Opera

In 1867 he completed his first opera,
*“ Thep Voyevoda,’’ and on its production
in 1869, the composer was recalled fifteen
times. But even Laroche criticised it in
severe terms, and as he eventually destroyed
the score all but the overture, an entr’acte
and an air de ballet, he must have realised
the justness of the censure.

Also, in 1867, Anton Rubinstein resigned
from the St. Petersburg Conservatoire, and
was succeeded by Balakirew. Now Bala-
kirew was the recognised leader of a remark-
able coterie of musicians that called them-
selves the Kutchka. Their avowed aim was
the cultivation of an ardent nationalism
in music. Among the most famous names on
its roll were Rimsky-Korsakow, Moussorg-
sky, Borodin, and Cui. The latter acted
as spokesman. One of Balakirew’s first
acts was to send for Tschaikowsky’s

Voyevoda dances. Owing, however, to the

severe criticism they had met with, includ-
ing Cui’s, Tschaikowsky’s vanity compelled
him to ask for the signed request of each
member of the Kutchka before he would
send them. This was eventually forth-
coming, and they were accompanied by a
letter saying that their performance would
be deeply appreciated.

The divergencies which eventually split
Russian music into two camps occurred
later.

Whilst on this visit he met the actress,
Desirée Artot, with whom he had a tempestn-
ous and ardent romance. But, without any
warning, she married the tenor Padilla.
That she afterwards occupied a foremost
place in his life is probably proved by the
fact that when they next met, more than
twenty years later, it was as the best of
friends.

In 1870 came the symphonic poem
“Romeo and Juliet,”” and with this
luseious, intoxicating and passionate work,
so eloquent of the immortal plot it set
out to paint in tone colours, Tschaikowsky
never looked back. He had arrived, as the
saying goes, and henceforth took his place
among the nineteenth-century masters.
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Those Magnetic Storms
JOURNALISTIC friend of mine who
ought to know better came to me

the other day, and I could see at once from
the sparkle in his eye that he was bursting
to tell me something. There 1s a vain
desire in all of us to'claim the possession
of a piece of knowledge which others have
not. It leads us to adopt the attitude
epitomised in the song: ‘1 Know Some-
thing but I Won’t Tell You.”” This
journalist furtively gazed round my office
to make quite sure that nonc of the
Hitlerian characters shown in those waste-
of-publge-money Fougasse posters were
eavesdropping. He came to me to tell me
one fine result of the so-called magnetic
storms from which we have been suffering

recently. Wireless fans, of course, have
already noticed them, especially those
interested in short-wave work. The

phenomenon and its manifestations are
well “known. This journalist, however,
after binding me to the strictest confidence,
said that he had it on the authority of one
of His Majesty’s Ministers that one fine
effeet had been that these storms had
brought all thc magnetic mines to the
surface.

He genuinely believed this, and it was
some time before I could convince him that
such a story was a fantastic dream. He
seemed quite unaware of the weight of
these magnetic mines, and to suggest that
some magnetic storm could make them
lighter than water so that they floated, to me
was just too funny. I was convulsed with
a paroxysm of cachinnation, and then
pointed out that if the storms were so
powerful they would have destroyed every
instrumént on board ship and on land,
put every wateh and clock out of action,
caused cutlery to dance from the shops and
tango down the street, and in general
magnetised everything.

Which reminds me of the stupid story
which was published in some of the less
knowledgeable periodicals a few years
ago concerning safety-razor blades. This
story stated that if you left razor blades
with their edges pointing north and south
they automatically sharpened themselves!
Yes, the layman is prepared to believe
everything, and I suppose it is due to his
ignorance that propaganda succeeds. As
Adolph Schicklgruber, who later changed
his namc to Hitler, states, the bigger the
lie the more the public will believe it.

The Minister of Information
HEN Sir John Reith was Director-
General of the B.B.C. he made it
clear that he held journalists in extreme
Seottish contempt—and that means some-
thing. In this Scot-ridden country of ours,
however, it was unthinkable that he would
not be found another job when he vacated
his job at the B.B.C. The programmes have
not suffered in consequence. I know that [
am in the minority, but I ncver regarded Sir
John Reith as an extremely popular man. He
was too much of a strutting pocket Napoleon
for my liking, and too proud of his Scottish
ancestry for another. That being so, I
was interested to read the views of Oliver

By TFhenmibn

Stewart, who is the editor of Aeronautics.
This paragraph appears in the May issue
of this important monthly journal: It is
headed *‘ Gairmany Calling”” and runs:
“ Religious people are sometimes fierce
fighters. They find no contradiction in
carrying a Bible in one hand and a bomb
in the other, and it is recorded of the
Presbyterian Ministers of Perth that they
rushed into the battle of Tippermuir with
the cry: ‘ Jesus Christ and no quarter!’”
No wonder the Germans fear the Scottish
regiments ! Now, Sir John Reith’s friends
are never tired of telling us that he is a son
of the manse, and so we must expeet him to
be a bonny fighter. His activities at the
Ministry of Information, unfortunately,
contradiet that view. In the Sylt raid
just before Easter the Royal Air Force
scored a success; but the Ministry of
Information scored a failure. . The bombing
squadrons did fine work ; but the Germans
were quicker and better with their subse-
quent propaganda, with the result that the
damage was minimised. The Ministry of
Information’s incompetence permitted the
Germans to take the gloss off a fine feat.
l\thizt air had won, propaganda failed to
old.

Both sides always do their best to cast
doubt on the claims made by the enemy.
When the Germans attack us we say that
they hit a rabbit, and a disused cowshed.
When we attack the Germans they say that
the bombs fell in the sea. The converse is
that the entirc Royal Air Force has heen
shot down and, on the other side, all the
German air bases destroved.

For arriving at the facts this formula
seems to be useful : )

a -
3 T

where a is the British report, b the
German, and T the truth. That British
reports get no more credence than German
is the fault of the Ministry of Information.
Gangling religion-ridden Sir John Reith,
who bolstered up the business side of
Imperial Airways and let down the aviation
side, is now dabbling with the ministerial
side of the Ministry of Information and
neglecting the information side.

Training, imagination and ability are
needed to compete with the expert propa-
ganda methods of Germany. Power

litics cannot be countered with a prayer
ggok and a plate of porridge ! ”

I do not think that Sir John Reith has
the necessary qualifications to make a good
Minister of Information. In the first place,
he has made himself nnpopular with the

Press, in the second he knows little of
journalistic methods, in the third his well-
known religious views conflict with the
requirements of such a job, and in the
fourth he lacks experience. 1 have not
the slightest doubt, of course, as to his
sincerity.

A Suggestion for the Trade

ERE is an interesting suggestion put
forward by an Irish reader who is
anxious to get into the radio industry :

“ It is in the interest of the radio manu-
facturers, to a large extent, that their
customers get proper serviee, so if there is a
scarcity of servicemen, what is to prevent
the manufacturers and large service firms
seeing that suitable men who are over
‘calling up’ age, or unfit for service, are
given additional practical training as
required, and, when qualified, recommend-
ing them to their agents who are short of
mechanies. The training in some cases
would only involve a week or two to get
used to modern service equipment which
most of us only know from photos.

“ Of course, there would need to be some
sort of examination to select suitable men
and protect the trade from °duds, also
some form of payment during training for
men who gave up jobs, and some guarantee
of a job at a decent wage when trained.

“1 for one would jump at a proposition
like this if it could be arranged, and if the
need is as great as you.say, something of
};he sort will have to be done sooner‘or
ater.”

Composer Cavalcade.

IN the Home Service programme for the
Forces it was only to be expected that
sooner or later George Gershwin, perhaps
the greatest musician of his genre, would
appear in the popular series called
“Composer  Cavalcade—Famous Song-
writers on Parade.” Forty minutes will
be devoted to his work on May lst; and
no doubt those responsible will have the
greatest difficulty in deciding what to
leave out, altliough in the end, as in the
case of Irving Berlin, he may be awarded
a second programme later. Gershwin was
equally famous as a song-writer and a
composer of the more serious form of jazz
which tried to combine two different worlds
of music. In this latter category, it is
hardly necessary to remind listeners of the
celebrated *‘ Rhapsody in Blue,” ‘“An
American in Paris,”” and other works.
George Gershwin’s first song-hit was
“ Swanee,” a tune which swept the world
in 1919, and is still popular now. Most of
his songs come from musical comedies,
or film musicals like * Lady, Be Good ! ”,
“Tunny Face,” * Shall We Dance ? ”’ or
* The Goldwyn Follies of 1938 ’—in which
occurred what was perhaps the last song
he wrote before he died in Hollywood in
1937—“ Love Walked In.”’ Musical
arrangements will again be by Phil Cardew,
and the programme is being compiled by
Joe Murrells and presented by . Ronald
Waldman.
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Television in the Air

IT is reported that a fair measure of success
is being obtained by engineers in
America, in their efforts to perfeet a system
of television which provides good pictures
in ground receiving stations, when the
picture signals are radiated from aeroplanes
in flight. Developments of this character
are by no means new, for several reports
have been published during the last year
or so on work of a similar nature, carried
out in various parts of the world, England
being no exception to the rule. The countries
now at war are shrouding all their experi-
ments of this nature in a cloak of secrecy,
but it is certain that applications for both
peace and war can be found for a satis-
factory air television service. In the case of
the former, the initial surveys of different
areas could be undertaken with an aeroplane
television transmitter, and two schemes
find favour in this connection. Either an
electron camera can be employed in which
case the signal, once transmitted, is lost,
or if preferred, a compact version of inter-
mediate film television can be used so that
a permanent record of all the camera has
“seen’’ is retained for future use, after
the picture signals have heen radiated. In
either case, one of the pnme factors to be
settled is one of weight and size, for there is
not unlimited weight-lifting power or much
spare space in a machine which is normally
nsed, for other purposes as well. Further-
more, the question of a suitable lens is also
important, for unless flying low, and this
would be fatal in a war-time application,
long-range lenses would be necessary, suit-
ably corrected for all the usual defects,
before the resultant television pictures
would really be acceptable for careful
ohservation purposes.  Associated with
the television equipment and its operator
must be a suitable ultra-short-wave radio
transmitter and engineer, so that the
problem is not easy of solution if the
stringent requirements of both the ground
and air organisations are to be completely

satisfied.

An Interestmg Film
? | "HE ingenuity and up-to-date outlook
of film producers has been exempli-
fied in a recent film which has been made
in America dealing with television. Ob-
viously, the plot had to be developed on
linés which had definite public appeal and
included such subjects as espionage, strug-
gling inventors, and an element of love
interest, but the main theme dealt with the
progress made in making television trans-
missions travel over long distances in spite
of the generally-accepted ultra-short-wave
service limitations due to the very high
frequency carrier employed. Important
technical matters had to be discussed, but
it says much for the authors that they kept
fairly close to facts as at present known.
A compact inter-departmental television
transmitter and receiver was featured to
enable the head of a firm to see and talk
to his other executives. This, of course,

is very feasible, but how the elec-
tron television camera was reduced to such
small dimensions was left to the imagina-
tion. Large sereen television was shown,
it being inferred that the size of the received
picture had a direct bearing on the nature
of the screen employed, this being one of
inter-cellular structure which permitted
intensity multiplication so as to furnish
both size and brightness. To provide
secrecy of communication the scrambling of
signals was resorted to, a feat which has
already been adcomplished under practical
conditions, and the fundamentals of which
are common knowledge. The most usual
method employed is to scan the subject in
an irregular fashlon instead of in consecu-

A continuous motion film projector as used in

America is favoured by lelevision engineers for

providing good qualily high-definition television
Im pictures.

tive or alternate lines, depending upon
whether sequential or interlaced scanning is
used. Provided the receiving end has the
key to the scrambled line selection a correct
picture will be reproduced, but without this
the result is an unintelligible blur. Finally,
the picture portrayed the successful de-
velopment of long-distance television com-
munication over hundreds of miles. This
was certainly delving into the future, but
inferred that just as short waves pass round
the world by reflection from the upper
ionised layers, so means had been dis-
covered to allow the ultra-short-wave

carriers to perform the same feat. That this
will not be impossible has cvidence lent to
it by the reports of received signals in
America, and South Africa, when the B.B.C.
were radiating daily programmes, and once
the propagation charaeteristics of these
very high frequency waveshave been studied
carefully in the light of modern knowledge
we can-expect the scientists’ hopes becoming
hard, everyday facts.

Long-distance Working
N the present absence of home-television
broadcasts there is surely no reason
why the experienced amateur who has
a good television receiver should not
undertake tests in an effort to receive some
of the foreign broadeasts. The most
fruitful source of regular transmissions
is America, and in the case of the National
Broadcasting Company there is an hour’s
broadcast starting at 8.30 a.m. and another
at 2.30 a.m. The picture signals are
radiated on 45.25 megacycles and the
sound on 49.75 megacycles. Adjustments
will therefore have to be undertaken on the
set itself in order to ensure that the vision
and sound receivers are capable of function-
ing satisfactorily at these two new fie-
quencies instead of the 45 and 41.5 mega-
cycles respectively. Another factor to be
considered is the increase of the pulse
generation on the time base generator to
13230 and 60, so as to correspond to the
441 lines and 60 frames per second inter-
laced. The method of modulatiort is the
reverse to the British one, and finally,
horizontal polarisation is used and not
vertical.

Dipole Aerial Requirements
NEW dipole aerial with reflector must
be used, 4his being cut to suit the
vision carrier frequency. The calculated
length for this is a little under 11ft., but
to bring in the usual correction factor each
element of the dipole should be a little less
than 5ft. Space the reflector a quarter
of a wavelength away and mount the
aerial array horizontally in as high a
position as possible. This should be
beamed in the right direction, and where
such a course can be undertaken the
horizontal array, suitably supported, should
be made rotatable. It has already heen
reported that the ultra-short-wave sound
signals emanating from America have been
heard in this country, so there is every
encouragement for the skilled amateur to
undertake experiments on his own, and as
has so often been the'case in the past,
show the way to the professional engineer.

Internal C.R. Tube Coatings
IN a recent paragraph in these
columns attention was drawn to the
undesirable effects produced by internal
light reflections occurring on the inner
wallsof the cathode-ray tube’s glass envelope
and how this had a material influence in
reducing the contrast range of a received
picture. It is quite a common practice
to introduce a thin coating of silver on the
inner wall of a cathode-ray tube, and this
can either function as part of the focusing
system of the scanning beam of electrons
or be a section of the acceleratmg anode to
which a high potential is applied. The
normal bright silver surface, however, must
be blackened to eliminate the internal
reflections, and various schemes have been
proposed. In one of these the continuous
layer of bright silver is replaced by a
number of very thin parallel lines of liquid
gold which are painted on the inner wall of
the tube, while a coating of black paint
or lacquer is applied to the outside of the
glass container,
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Practical Notes on the Choice of Circuit
Details According to Individual Require-

ments and the General
Receiver.

N many respects the intermediate-fre-
quency amplifier ean be considered as
similar to an H.F. amplifier in a

““straight > set. It is, of course, an H.F.
amplifier, with the difference that it
operates at a fixed frequency and therefore
that it may be of simpler design.

A single L.F. stage is generally sufficient,
although when extreme sensitivity is
required, two stages can be used. But it
can be taken as an established fact that
it is generally better to add a pre-frequency-
changer H.F. stage than a second LF.
valve. If the preliminary H.F. stage
does not give the required degree of
sensitivity, it may be feasible to add a
second intermediate-frequency stage. My
advice, is, however, to avoid two LF.
stages whenever possible, for they often
increase background noiscs to.a greater
proportional extent than they improve
sensitivity. Provided that the single stage
is well planned it will give as much amplifi-
cation as is gencrally needed, whether the
set is for broadecast or all-wave use.

The Standard Circuit

Most readers are familiar with the
general circuit arrangement of the am-
plifiecr; an LF. transformer in the anode
circuit of the frequency-changer feeds into
the grid circuit of an H.F. pentode I.F.
valve, in the anode circuit of which there
is a second LF. transformer feeding the
second detector. The frequency at which
the stage is to operate is governed prinei-
pally by the design of the frequency-
changer, but 465 ke/s is now most generally
employcd—simply because it has been
proved the best all-round figure. This does

By FRANK PRESTON
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Design of the

not necessarily iean
that the stage must be
tuned to precisely 465
kefs, for the built-in
trimmers provide a fair
latitude, and the fre-
quency at which the
receiver operates most
efficiently can be found
by trial.

I.F. Transformers
There is a wide range

HIT+

VT.METER - “ !
‘I MFD

2 nd.Det.

I MFD |

of transformers, some
of which are ultra
simple, while others are
fitted with various re-
finements. In the case

HT.-

of an experimental set
it is worth while to
choose transformers with
centre-tapped  second-
aries, because these
simplify the alteration
of selectivity and sensitivity. It is usually
found that the centre-tap need be used
only on the second transformer—and then
only when a double- diode is used as second
detector. This type of detector is inclined
to apply a certain amount of damping,
and the centre-tap reduced the effect of
There are cases whero it is found,
contrary to general theory, that efficiency
as well as selectivity is improved by
connecting the sccond detector to the
centre-tap.

When high efficiency is the first require-

ment (and most experimenters are anxious.

to obtain the highest possible efficiency)
it is worth while to use transformers of the
more expensive type. Many of these have
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Fig. 1.—Skeleton circuit of an I.F. amplifier, illustrating some of the points raised in the text.

AVC.

Fig. 2.—Connections for a visual tuning meter, and also for V.M.
control in conjunction with A.V.C.
necessarily the best, for reasons which are cxplained on this page.

The connections shown are not

air-dielectric trimmers, and these are
especially valuable for short and ultra-
short wave use.

Selectivity Control

Many constructors, when planning the
intermediate-frequenecy amplifier, overlook
the fact that it is possible to obtain trans-
formers with variable selectivity charae-
teristics. Thus, it is possible to provide
a convenient manual control by means of
which the band-width, and hence the
quality, can be varied between certain
limits, Transformers of this type are
especially valuable when it is proposed
to have one receiver for both DX work
and also for use as a * home-quality ” set.
In some instancec selectivity is varied by
arranging one winding (say the secondary)
80 that it can be moved in relation to the
other. When the two are parallel and close
together, tuning is at its broadest, and
quality at its best (for the particular
Teceiver in use). If one coil is turned
through 90 degrees, selectivity is at its peak,
but reproduction suffers due to high-note
cut-off.

A simpler arrangement consists of the
provision of a small winding, called a
tertiary winding, placed adjacent to the
fixed primary and sceondary - windings.
It is completely insulated from the primary
and secondary, but by connecting a variable
resistor in parallel with it the coupling ean
be varied. , Yet another method of varying
selectivity—and this can be applied to
existing transformers—is to connect a
pre-set or variable condenser between the
high-potential ends of the two windings ;
that is, between the anode terminal of the
primary and the grid terminal of the
secondary. This provides * top-capacity ”
coupling, which is in addition to the in-
ductive coupling which normally holds
between the windings. In most cases a
bakelite-dielectric variable condenser is
to be preferred, and this may have a

(Continued on next page)
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capacity between .0005 and .001 mfd.

Variable selectivity may be provided on
both transformers, no matter which of the
three .systems is employed, and the two
controls may be ganged. In practice,
however, it is generally found sufficient to
use selectivity control for the first trans-
former only, the second transformer being
set to give a band-width up to hetween
10 and 12 kec/s. By following this system
there is less difficulty in carrving out the
preliminary trimming operations, and also
a greater likelihood of obtaining the best

possible quality in all conditions.

_Applying Reaction

Fig. 1 shows a skeleton circuit for an
LF. amplifier using a variable-selectivity
transformer in the anode circuit of the
F.C. and a different kind of transformer in
‘the second position. In this circuit the
second transformer is shown as having a
reaction winding, but that is optional and
is generally desirable only when the set is
to be used for C.W. reception. It is
suitable only when a triode, H.F. pentode
or tetrode is used as second detector. In
most cases the triodeswould be replaced by
a diode, and then the transformer nced not
be provided with a reaction winding.
Additionally, the diode feed would probably

PRACTICAL WIRELESS

be best taken from the centre-tap, as indi-

cated by a broken line.

V.M. and A.V.C.

In Fig. 1 it will be seen that provision
is not made for A.V.C., and that there is
a manual variable-mu contro] operating on
both F.C. and LF. valves. Here again
there are possible variations, for it is often
sufficient to apply the vanablo -mu c¢ontrol
to the F.C. valve only; or to the signal-
frequency H.F. valve when used. Note
that, in the case of a battery set, a fouir-
point on-off switch is required when using

variable-mu control. This serves to break
the G.B..circuit through the potentiometer

and the H.T. circuit through the fixed.

screening-grid potentiometer, as well as
the L.T." ‘circuit.

It is found in practice that a compam-
tively simple system of decoupling is
generally sufficient in the anode and screen
circuits of the F.C. and I.F. valves—a far
simpler arrangement than that called for
with two H.F. *“ straight’’ sets. In most
cases a single fixed potentiometer can be
used for the screens of both F.C. and 1.F.
valves, and that the additional 2,000-ohm
decouplers shown are unnecessary. The
latter may be necessary, however, if thére
is any difficulty in- ensuring complete
stability, as there might be if the H.F.
valve were of the high-gain type.
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Tuning Indicator e
Fig. 2 shows how A.V.C. and manual
V.M. volume-control can be combined, but

‘in this case also it will usually be suﬂ'w:ent

to apply the V.M. control to one of tbe
valves. Fig. 2 also shows the position n
the circuit of a visual tunmg indicator of
thé milliammeter type. It is in series with
the H.T. + lead to the controlled valves.
Despite the attraction of the cathode-ray
type of visual-tuning indicator the simplqr
meter method of providing visual tuning 18
better for the experimenter and con-
structor. The meter is even more
sensitive than the cathode-ray indicator
and provides a means of comparing signal
strengths.

It should be borne in mind that the meter
must be capable of carrying the full anodé
and screen currents of the controlled
valves, and that it is most satisfactory to
have a meter which shows almost a full-
scale deflection when the A.V.C. is out of
use and when the manual control is full on.

It is often better to include the meter in
the anode circuit (between H.T.+ and I.F.
transformer primary) of the first controlled
valve. When that is done the meter has
to carry the anode current of that valve,
and no more. As a result, variations in
anode current are greater in proportion to
the total current passed by the meter, and
therefore the sensitiveness is greater.

Telenews
Flicker and Band Width

OR sustained entertainment value the
television picture shown by any home
receiver must be free from flicker. This
has been proved on many occasions when
careful investigations were made into the
public reaction to deliberate faults intro-
duced into sets by engineers conducting
the research. Every increase in the number
of complete pictures radiated per second,
however, necessitates a proportionate in-
crease in the band width of the signal and a
resultant reduction in the number of
separate television services which can be
furnished within a given frequency alloca-
tion in the ether. It was for this reason
that the artifice of interlacing alternate
picturc frames was developed in spite of
the fact that it adds to the complication
of the circuits used at both the trans-
mitting and receiving ends, and gives rise
to the possible fault of line pairing with all
its attendant disadvantages. Many other
schemes for radiating flickerless pictures
within a reasonably narrow band width of
frequencies have been tried but many
suffer from undue complications in the
equipment necessary. One of the most
promising methods, however, relies on
developments which have been made in
the chemical composition of the powder
constituents of the fluorescent screen of
the cathode-ray tube. It issimply a case of
applying the old principle of persistence
of illumination supplementing persistence
of vision, a fact which was well known even
in the days of low definition television.
The idea is to make the cathode-ray tube
with a fluorescent screen having an after-
glow characteristic or persistence of illu-
1hination corresponding to the frame
frequency period of time. That is to say,
once the tiny area of fluorescence has been
stimulated by the impact of the beam of
electrons and glows with an intensity
correspbnding to Qhe density of the beam
which, of course, is .controlled by the
incoming television signal, then this
fluorescence should be maintained at
approximately this value for the stated

period and then fall almost instantaneously
to zero. The scheme is not easy of solution
and if not carefully controlled then con-
trast will be spoilt.” It is a_ method,
however, which deserves the very closest
mvestlrra.tlon

Line Television Transmissions

HE oft repeated suggestion that a
- television service may ultimately
be provided via cable links has brought into
prominence once more the work carried out
to design suitable equipment capable of
feeding signals at television frequency over
telephone wires. One of the factors met
with in this connection are the enormous
losses encountered as a result of using the
same cables which have no difficulty in
handling a frequency band up to say, five
or even ten kilocycles. Now this loss
varies with frequency, and in consequence
arrangements have to be made so that the
loss at all frequencies is substantially the
same number of decibels. Having over-
come this problem the heavy losses iny
volved must be made good -by the use of
very high-gain amplifiers. These must
have a level characteristic over the whole
modulation range of frequencies, that is,
up to about 3 megacycles for modern high-
definition pictures. Unless care is taken
in design the signal-to-noise ratio will
become unsuitable, and it is for this reason
that secondary emission valves have been
tried, and also electron multipliers. Finally,
cognisance has to be taken of the fact
that there is a variation in the time taken
for the various frequencies to travel from
one end of the line to the other. Unless
this is corrected, transients and reflections
will be set up and this will cause ghosts
on the picture, while the essential detail
which is so necessary to give value to the
picture itself may be lost. The phase
equalisers provided for this purpose must
work down to tolerances much smaller
than & micro-second, and when these
three items alone are taken into considera-
tion itewill readily be appreciated that the
cost involved in work of this nature is a
very prime factor in settling the area of
coverage over which signals can be success-
fully transmitted.

SCHOOL BROADCASTING
IN WAR-TIME

CHOOLS programmes, are working as
near to normal as possible and circum-
stances will, it is hoped, allow them to go on
during the summer term. As children
have retumed to cvacuation areas, sub-
stitutes for ordinary schooling have been
sought for—hence Mr. Cobbett, who talks
specially to such children, and will con-
tinue to do so next term, even though
they "are now getting at least part-time
schooling.

As the Board of Education said in their
Schools in War-time Memorandum No. 6
on the use of School Broadeasting (with
which schools in England and Wales will
be familiar) :

‘¢ School broadcasts, which have estab-
lished themselves in peace-time asa valuable
aid to the teacher, can be still more valuable
in war-time if wisely used. The schools,
many of which are facing an entirely new
situation, are all-the more in need of
supplementary material and stimulus ; and
broadcasting is one way of.compensating
for the scarcity of books and equipment,
and of meeting some of the other diﬁiculties
imposed on the schools 'by war-time
conditions.”

The councils and the B.B.C. in co-
operation are trying to provide a service
suited as closely as possible to the
circumstances of the schools, and, to do so
effectively, have need more than ever of
the help of teachers at a time when com-
mittee meetings are very difficult to
arrange. They hope, therefore, that any
Head of a school, who is willing to listen
and to report regularly on one or more
series, will write to Broadcasting House,
London or Glasgow, and the B.B.C, will be
pleased to send the necessary reporting
forms.

The greatest possible continuity has been
preserved with the spring term programme.
The time-table, programme notes, and titles
of broadeasts for the summer term, 1940,
may _be obtamed on application to the
nearést B.B.C. officé.
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Aerial Suspension
OR those who have to suspend one
end of their aerial from a tree or very
pliant pole, and in consequence constantly
have the wire broken in windy weather, I
would recommend the following dodge.

A novel method of spring suspension for an aerial.

‘A piece of wood ““ A’ about 3ft. 6ins.
by 2ins. by fin. is drilled at ““ ¥ ’—S6ins.
from one end—to suit a 3in. standard bolt,
and is bolted on to a backboard as shown.
It should swing freely. A spring “S”
such as is used on a garden gate, is mounted
on a block * L’ level with *“ A’’ to which
it is screwed 80 as to be constantly in a state
of tension. The whole can be lashed to a
chimney, or screwed on to a window case-
ment, and the aerial attached to cord
passed through a hole at the top of the
arm.—JouN CAEN (N.W.6).

A Condenset Locking Device
HE accompanying sketch shows a
device I have made which enables
any tuning condenser with a ganging
spindle to be converted into a tank con-
denser suitable for bandsetting in short-
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A simple ball catch is used for this condenser’
locking device.

ractical Himts

THAT DODGE OF YOURS!

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

SPECIAL NOTICE
All hints must be accompanied by the
coupon cut from page 148.

wave receivers. It consists of a brass disc
(No. 10 gauge), with eleven holes drilled in
it, and a bracket to support a ball-type door-
catch. In operation, the ball engages with
one of the holes, and thus locks the con-
denser in position.—L. STEINES (Feltham).

A Simple Time-switch
NDING that I needed'a timing-switch
for my wircless, so that it would turn
on regularly at 7 a.m., and not being able
to buy an actual time-switch since they were
rather above my means, I contrived the
device shown in the accompanying sketch.
The parts required are :

1. A heavy alarm-clock.

2. A small mains on-off switch which is
easy to switch, but has a good * positive *’
contact. This switch is placed in series
with already existing mains switch on
wireless.

~ CONNECTED
IN SERIES TO

MAINS QM -OFF
SWITCH IN SE7

T SPINDLE OF
$= - AUARM WINDER

Adapting an alarm clock

X
CuRTam for use as a time-swilch.

RQUNNERS

3. Two curtain-rod runners of the old
single-wheel type (or any small pulleys that
can be rigidly mounted on the clock) as

'-; shown in sketch.

4. A length of picture wire.

5. A small tension spring.

No dimensions aré given, but holes should
be drilled to suit individual needs.

A hole for the head of the switch must
be drilled in the side of the clock casing,
and also two holes to take the fixing-
screws for the two curtain-runners. Holes
are also drilled to allow free passage for
picture wire, and another hole through the
spring spindle used to drive alarm clapper.

The wire should first be knotted securely
on both sides of the hole in switch dolly,
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then passed over the corresponding curtain
pulleys, one end being wound four times
round .alarm spindle, through hole in
spindle and four times round spindle again
in same “direction, the wire having been
knotted on cach side of hole so as to
prevent slipping.

The ends of the wire are attached to the
ends of the tension spring, as shown.

The tension spring should be so placed
that it does not touch either the clock case
or alarm spindle at its extreme positions.
The alarm spring should be wound up when
the wire is fixed to the spindle.—J. R. Woop
(Aberdeen).

An Improved Method of Aerial
Connection
AVING in mind the idea of using some
form of insulating *“cup” for the
connection of the down lead of my aerial
to the conductor, I decided to carry out a
thorough modification in which the arrange-
ment -illustrated was used.

WAX OR TAR
FILLING

INVERTED
STAND-OFF
1J4INSULATOR

FILLING.

TIGHT
BINDING -

A method of insulating the joint belween an
acrial and down lead.

I noticed that in the original naked con-
ncction, the soldered joint, although
apparently quite good from external
appearances, actually constituted a partial
dry joint, that is to say that a number of
the aerial strands were insulated quite
effectively by the resin introduced by
soldering, the consequence being a noisy
high-resistance connection.

By using a stand-off insulator of the type
employed for short-wave receiver con-
struction, it occurred to me that after
removing the terminal, and by inverting
the insulator, the down lead could be pro-
tected at the joint, which would be more
effectively soldered after cleaning, the
inverted insulator being filled with wax
or tar after fitting in the manner depicted.

To *anchor> the lead, although the
stress is reduced by the bends in the
aerial wire, a blob of solder was made
where the lead passes through the hole in
the insulator—the inset diagram illustrates
this point clearly.—J. C. SEars (Welling,
Kent).
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Three-quarter front view of the
Short-wave Four.

T will be recalled how, in the introductory
article on suppressor grid reaction
(issue dated March 30th), the funda-

mental principles only were dealt with.
During testd in connection with the
design of this receiver, a number of further
interesting points have been noted, the
most important of these providing plenty
of room for thought when weighing up the
pros and cons of this method of reaction
control, in comparison with the more usual
arrangements.

The condition in question concerns the
effect the method of feed-back has upon
the reactance of the grid coil and con-
denser, since by virtue of the fact that
there is a residual supply of negative feed-
back, regardless of the positien of the
reaction potentiometer (this being taken
with a value of 50,000 ohms), the effective
H.F. resistance of the tuned-grid induc-
tance is lowered, with a consequent increase
in the sensitivity of the tuning.

As only a small percentage of the resist-
ance of the potentiometer is required for

e

reaction control, the remaining portion
is used for maintaining the residual feed-
back, and it will, of course, be realised that
the smoothness of the control is dependent
on the proportion of the effective poten-
tiometer resistance and the residual resist-
ance load, any lower value of potentiometer
resulting in not only a difficult: control,
but affecting the tuning range of the re-
ceiver by making it liable to react before
required ¢n higher frequencies.

Now, in view of the increased state of
sensitivity, a very noticeable advantage is
apparent,; making it possible for maximum
stage gain to be effected, since by the
method of operation, which will be dealt
with later, a considerable portion of the
waveband will be operative with a mini-
mum of reaction control, this bringing
about a ‘‘ superhet’’ effect.

Preference was given to the use of a
potentiometer for the reaction circuit,
for the reasons that a more compact layout,
and thercfore shorter wiring between the
suppressor grid and the potentiometer, could

HT+

R8
250000

<

“IMFO’

LY

qlﬁ‘

Fig. V. —Theoretical circuit diagram of the Short-wave Four.
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be had, the cost also heing appreciably re-
duced, whilst at the same time a very stable
form of control is provided by this means.

The Circuit

To observe more closely the behaviour
of the detector stage it was decided, as will
be seen when referring to the circuit dia-
gram ip Fig. 1, to resort to the popular un-
tuned pre-amplifier for the input, and as
no doubt readers who decide to try this
circuit will agree, the gain control screen-
grid potentiometer proves a desirable way
of obtaining maximum results, the extra
control proving really necessary for adjust-
ment on varying signals.

V1 feeds directly the aperiodic winding of
the coil, and it will be noticed that the
only screening effected between this valve
and V2 is that which is provided by the
metallising and layout.

In view of the stability which this circuit
affords, a precision instrument dial of the
Eddystone pattern was chosen for the

This view of the receiver
shows the arrangement of
the condensers and coil.

band-spread condenser C4, the band-set
condenser being furnished only with a ten
position dial, this being found all that
was required for ease of adjustment.

The coil is connected in the same way
as for any ordinary leaky-grid detector,
but to permit exacting conditions on the
higher frequencies, a potentiometer of
400 ohms is provided to adjust thc sensi-
tivity of the detector; it heing found
advisable to set ti#s so that the reaction
can be made as smooth and critical as is
required for the 9-metre band.

This- potentiometer and the séveen-grid
potentiometer R9, are so located on the
chassis as to afford ease of adjustment

THE SHORT-

A Battery Receiver Incorpora

;

3

)T
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ing Suppressor Crid Reaction

whilst observing the rule of short wiring,
and when setting these controls it will be
necessary that a long insulated trimming
tool be used for obvious reasons.

From the wiring diagram it will be noticed
that a direst connection is made between the
suppressor grid of V1 and the reaction
potentiometer R9; it is advisable to re-
iterate here the importance of observing
this point, whilst the lead from the poten-
tiometer to the coil should be pressed well
down to the chassis, ancloring, as illus-
trated, with any suitable form of cleat.

Tt can be mentioned here that although
the chassis design recommended consists
of a wood chassis faced with sheet copper,
the front panel being of aluminium, there is
no reason why the receiver should not be
built on an alternative form of chassis
provided the same layout is adopted.

Now, following the detector are two
stages of L.F. amplification, the character-
istics of this portion of the receiver being
quite along ordinary lines.

7

This particular method of introducing
the headphones in the first stage of L.F.
amplification is not usual, but has proved
to be both convenient and economical.
Two Clix loudspeaker contro! panels are
employed for ’phone and speaker switching,
the circuit in the case of V3 consisting of
an interruption of the anode circuit, the
’phones being introduced by plugging
in the associated two-pin switch plug
which is then turned to disengage the
contacts.

It will therefore be seen that without
removing the plug, the ’phones may be
circuited by merely turning the plug.

For the use of a loudspeaker, a choke-

filter output circuit was chosen, the speaker,
which is plugged into the control panel,
being similarly rendered operative or in-
operative by the turn of the plug.

The rest of the circuit is self-explanatory,
but before dealing with the chassis work, a
word on the consumption of the set.

Economy

The H.T. required is of the order of 120
volts, under which supply the total con-
sumption should be closely 10 milliamps, the
detector anode current registered under
correct adjustment being very nearly 1
milliamp.

With the set switched off, bnt with the
accumulator connected, there should be a
reading of 1.25 milliamps, this being due
to the screen-grid potentiometers which
find a completed circuit across the H.T.
through the accumulator when the switch
is open.

tTo be gontinued!

Fig. 2.—Wiring diagram of the Short-wav: Four.
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One of the Superhet Features

HE broad principles involved in the
superheterodyne recciver are suf-
ficiently well understood to enable

the average constructor to build such
a s¢t from a published design. But the
radio enthusiast passes quickly beyond the
‘*“ average constructor’’ stage towards the
experimenting stage, in which he applies
his theoretical knowledge both in con-
structional work and in the analysis of
designs evolved by’the experts. Successful
_experimenting and critical analysis demand
a firm grasp of the physics of the various

. BEATS
»'u‘/ D)
p - R, SR
L | 8 STEPS,
|
| | 10 steps!
B —_— —— |
|_ -
«  UNT OF TME

Fig. 1.—Shows how the two walkers will create
a series of “beat’ notes.

principles involved. Who could explain
the thermionic valve without some know-
ledge of the behaviours of electrons ? Or
who can fully understand the superhet
receiver without being capable of explaining
the production of *“ beats '’ ?

It is with this latter question that I
propose to deal, as simply but as fully
as possible, since it is of importance both
t?' ﬁhe amateur designer and scrvice engincer
alike.

What are ¢ Beat Notes” ?

The text-books tell us that the * super-
sonic heterodyne ’’ principle involves the
mixing of a signal frequency with a locally
generatéd frequency to produce a third,.
or ‘ beat,”” frequency. Then follow the
usual sine curves and resultant wave-
forms which, though irreproachably scien-
tifie, do not always convey their intended
meaning, even when the student is
thoroughly versed in angular velocities,
rotating vectors and harmonic wave for-
mule. So let us avoid such arguments
and approach the matter from a common-
sense angle.

How does the mixing of two different
frequencies produce a third frequency ?
In short, what is a “ beat’’ frequency ?
The simplest illustration of ¢ beats'® that
I can conceive is as follows :

Imagine two men walking down an
otherwise deserted street.
takes eight steps in a certain time, while B,
who ie short, takes ten steps. They start
from a point X (sce Fig. 1) and arc im-
mediately out of step. But a point is
reached (namely K1) when two heels
touch the pavement simultaneously. Then
they are out of step again until the point
K2 is reached. Herc they arc in step
again, and the whole procedure is repeated.
Now, on listening carefully to these two
sets of footsteps, one at a frequency of
8 per unit of time and_the other at a

A is tall and-

frequency of 10, what would you hear?
There would be the uncertain “ clickety-
clack”’ and then a firm, definite * beat.”
Then more “‘clickety-clack >’ and another
firm ¢ beat.”” These beats would occur
twice in the chosen unit of time. Speed
things up and let A take 8 steps per second
while B takes 10 per second. The *‘ beat
frequeney ’> would then be 2 per second.
(Notice that this is also the difference
hetween frequency A and frequency B).
Fig. 2 shows that if A travels with B, who
takes 12 steps per second. they are “in
step” four times. Or, bheat frequency
is 12-8, i.e., 4 beats per second.

The same principle applies when dealing
with higher frequencies. Two strings
vibrating at different frequencies can pro-
duce a beat frequency which may be heard
as a definite tone differing from both parent
frequencies. Further, the principle is the
same whether the waves are longitudinal
or transverse. That is, electro-magnetio
waves hehave like sound waves as far as
the production of beats is concerned.

The Frequency-changer Valve

Now, how is this principle made use of
in wircless receivers ?  Obviously, the
ability to change any given frequency into
a pre-determined frequency is of great
value, since, once we have decided on a
suitable figure, we can adjust our receiver
to respond faithfully to that frequency.
A figure originally popular was 110 ke/s,
but designers tend more and more to adopt
465 ke/s for what is called the intermediate
frequency. There is something to be said,
however, for both figures.

Let us suppose that we have decided
to use 110 ke/s for our I.F. This means
that wc intend to resolve all signal fre-

¥
it

Fig. 3.—A typical pentagrid frequency-changer
circuil.

I

quencies into 110 ke/s before rectifying and
amplifving them. First, we need to select
and ‘‘ detect >’ the desired signal frequency.
This can be done by means of the usual
tuned coil and valve ecirenit. Secondly,
we must generate a frequency that is
110 ke/s above (or below) the signal value.
This is donc by means of a tuned coil and
oscillating valve circuit. TFinally, we must
mix these two frequencies (ditfering by
110 ke/s) to produce the necessary * beat ™
of 110 ke/s.

A diffienlty is at once obvious—keeping
the oscillator frequency * out of step,” by
exactly 110 ke/s throughout the whole

range of signal frequencies. But, by means
of a specially designed coil, shaped con-
denser vanes, and.the use of trimmers
and padders, this difficulty can be overcome
well enough to allow the use of ganged

‘condensers for aeridl and oscillator circuits.

The problem of mixing the two frequencies
has been adcquately solved by the pro-
duction of efficient frequency - changer
valves. As we have seen above, a valve
is required to ** detect ** the signal frequency
and another to generate the oscillator
frequency. Though two valves could be
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Fig. 2.—An elaboration of Fig. | depicting the
formation of the ' beat™ frequency.

used, both jobs arc done much more
efficiently by the modern frequency-
changer valve, of which the pentagrid,
octode, triode-pentode, and triode-hexode
are examples.

examination of Fig. 3, showing a
pentagrid (or heptode) as frequeney-changer
will reveal two distinct circuits: (a) the
tuned circuit on the left of the valve,
which selects the signal frequency. and (b)
the oscillator circuit on the right, which
provides the local frequency, always
110 ko/s above the chosen signal frequency.
The valve is made up of two sections, the
first performing the functions of an H.F.
pentode (or screen-grid), and the second
those of a triode oscillator (the anode of
which is in the form of a grid). By pro-
viding these sections witli a common
source of electrons (filament or cathode)
and a common outer anode, an effcient
mixing can take place without any external
coupling. Having thus obtained the re-
quired beat frequency, it can be fed to
circuits designed expressly to reccive it.
These circuits are based on the use of
L.F. transformers—pre-tuned coil arrange-
ments that accept and respond to the
chosen frequency.

But another point arises out of this chain
of reasoning, a point which greatly in-
fluences the design of the superhet recciver,
As will be’ readily understood from the
preliminary explanation, an oscillator fre-
quency of, say, 987 ke/s will produce a beat
of 110 ke/s with a signal frequency of
877 ke/s and also with one of 1,097 kefs.
Thus arises the problem of * second
channel ’’ interference, when the I.F.
oircuits have two signal inputs to cope with
simultaneously. These two signals will
give rise to beats that may be heard as a
whistle. Hence the nced for a selective
signal-frequency- circuit, which will reject
the unwanted second channel frequeney.
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A REVIEW OF THE LATEST GRAMOPHONE RECORDS

PRING’S first record lists are topically
showered with a variety of good
things. There is a record hoom on

at the moment, but that doesn’t mean the
introduction of slap-dash treatment at any
stage of production. Now it often happens
that a title that takes only three minutes
to play over will cost as much as a whole
hour of a radio show. Listen, for example,
to Decca’s new album set of ¢ Gulliver’s
Travels.”

The real stars of the new Decca album
of the entire musical score of the film
cartoon, * Gulliver’s Travels,” are the
recording engineers. These records are
some of the most technically perfect I
have heard.

Chorus and erchestra are beautifully
blended, and great as is the crédit we must
give to Vietor Young for his musical
direction, the engineers must have greater
credit for having so perfectly presented the
complete conception.

The actual melodies are well known to
everyone with the possible exception of
“ Forever ”’ and ‘‘ Faithful.”” The first of
these is sung by Bob Stevens and the
second hy Wynne Davis on Decca F 7519.
On the following record, Gulliver explains
that Bob and Wynne want to sing to-
gether but each wants to sing their own
song. They finally fix it by both singing
““ Faithful Forever.”” The reverse side to
this compromise is perhaps the loveliest in
.the whole album: “I Hear a Dream ™
ranks with the finest ever in congert jazz—
Decca F 7417 to F 7420.

Arthur Young, whose Novachord music
continues to thrill the customers at
Hatchett’s Restaurant as well as Decca
record buyers, has added to his laurels with
the setting of four of Shakespeare’s lyrics.
Although primary intended as “swing”
versions, they rate high for concert ren-
dition when the swing fad has died.

First band to record them—incidentally,
they arc all to be heard in ‘‘ New Faces,”
revue due for London’s Comedy Theatrc
soon—is Bob Crosby s Bob Cats, which is
one of America’s very swmglest “ It was
a Lover and his Lass ” and ** Oh ! Mistress
Mine ' appears on Decca, -F 7426, and
“Sigh No More, Ladies” and ‘ Blow,
Blow, Thou Winter Wind” on Decca
F 7427. The vocal choruses in each case
are sung by Marion Mann.

Vocal

IDNEY BURCHALL, the popular
baritone, who is well known to B.B.C.
listeners, records * Wandering the ngs
Highway ” and ¢ Phantom Fleets on
Decca F 7432, whilst we have Greta Keller,
with pla.no and guitar accompaniment,
singing * The La,mp is Low ”” and ** Melan-
choly Mood ” .on Decca F 7433. Al and
Bob Harvey make a duet of * thtlc
Patchy Trousers’” and ‘“ ¥ode!l in Swing ”
on Decca F 7432; Vera -Lynn, accom-
panied by Arthur Young on the Novachord,
sings * Who’s Taking you Home To-night ? "

and ‘““A Little Rain Must Fall” on
Decca F 7429, and finally Adelaide Hall has
made a recording of ‘‘Careless” and
*Don’t Make Me Laugh *’ on Decca F 7430.

Brunswick

EN you turn to Brunswick’s March

list you will find under Bing Crosby’s
name that very old favourite, “Wrap Your
Troubles in Dreams.” It is nearly ten
years since Bing first made a recording of
this tune and this latest record shows how
his voice technique has improved. On the
reverse side is “If I had My Way '—
Brunswick 02900.

A new Brunswick record makes one
wonder whether it is better to filch a tune
from the classics and make a straight ballad
of it or render it unrecognisable (well,
nearly !) by swinging it. Little Mary
Martin has a beautiful soprano voice—and
she can swing it—so she takes one of
Tschaikovsky’s most delightful melodies and
sings it as a ballad under the name of
“QOur Love.” Then, on the other side,
she sings ‘‘ The Maids of Cadiz,”’ by Delibes,
in true coloratura style. I think you’lllike
it, but would Mr. Delibes have liked it ?
Hear it for yourselves on Brunswick 02937.

The new Brunswick lists contain what 1
believe to be the first recordings of Victor
Herbert’s ‘“ March of the Toys.” And
what a contrast the two records present.
On the one hand, there is a swing version
by Teddy Powell’s Orchestra ; on the other
a beautiful orchestrated performance in
symphonic style by Victor Young and his
Orchestra. Which will be the most popu-
lar ? I leave it to you, chums! Powell
is on Brunswick 02904, and Young on
Brunswick 02939.

Bing Crosby’s sister-indaw, Florence
George, sings ‘“ Viba *’ on Brunswick-02885,
whilst the Mills Brothers produce more of
their fantastic musical imitations in ‘‘ Sweet
Adeline ”’ on Brunswick 02932.

For dancers there is Jan Savitt’simmacu-
late version of ‘ Good Morning’ on
Brunswick 02905, Jimmy Dorsey’s * Body

and Soul” on Brunswick 02905, Lew
Stone’s ““Give a Little Whistle’” on
Decca  F 7425, and Ambrose’s * When

You Wish Upon a Star,” with a vocal duet
by Vera Lynn and Jack Cooper, on
Decca F 7422,

Rex

'I'H'E Rex list shows a number of
interesting records by popular artists.
First there is “ Phantom Brigade” and
“Down South” played by The Belgrave
Salon Orchestra on Rexr 9642, and George
Eldrick gives a vocal of ‘“Scatter-brain ™
and ¢ She Would Wind Him Up and He
Would Whistle” on Rex 9755 Jav
Wilb’urs Serenaders 1ec0rd ¢ Tristesse ”’
and ‘‘ Moonlight and Roses” on Rex 9756,
and Horace chh of the Empress Ball-
room, plays * “Finch Favourites, No. 6
on Rex 9752.
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A.C. MAINS CHARGERS. “ LESDIX ” TUNGAR
CHARGERS. Two models of these famous sets. One
for 70 volts 6 amps. with meters and controls, etc.. will
handle 100 cells a day. £7/17/6. Another fine Tungar
for two 5 amp. circuits with meters and variable volt
s, 70 volts 10 amps., for 200 cells, bargain, 212/15
\VFle. 'GHOUSE METAL R]‘CTIFIFRS 200/250 v
A.C./D.C. Single circuit, wall type,
9in.x 10in. x 11in. 230v. A.C. for D.C.
100 v. at 500 m/a. Sale, £5 10, Wall
type “ R " steel case, 12in, x 190,
A.C. mains to D.C. 40 volts 3
amps,, for 40 radio cells,
gualangeed £7/7/6. Similar one
for car battery charging. 15 volts
6 amps.,, D.C. output. £6/17/6
Fine model also for A.C. mains
with D.C. output of 280 volts
250 m/a., £7/2/6. Two 50-volt circuits each of 750 m/a.,
D.C. from A.C. mains, i¢ another bargain at £6/10.
RECTIFIER UNITS ONLY. - estlnghouse Metal
Rectlﬂer Units, 110 volts .75 amps. 85{ 55 volts1.5amp.,
376. 20 volts 3 amps., 40/-. 9 volts 2 amps., 26/-.
DAVENSET A.S.C.4. 4circuit charger for up to 80
cells. List Price, £32. Four sets of Auto-charge regu-
lators and indications on panel with switch volt control.
Four circuits of § amp.. 1 amp., 2 amps,. and 2 amps.
or three of 1 amp., 2 am})s and 2§ amps., or one of 50
vo]Ls 6amps. Fine steel clad set oomplebe,ln details that
1 quickly earn its cost, £1 /10.
./D.C. DAVENTRY.

pe G.C. House, Garage Wall

Type Charger. 3 circuits, output D.C, 25 volts 6 amps.

Trans. tapped for 15 volts, 20 volt, 25 volt. Two inde-

%cndent circuits, max, cell capacity 40 radio cells, £6,5.
ILEPS Model 1087, with valve for 24 volts 10 amps.

Steel case, £7/10.

clrtlLlPS ‘** Three in One ™ for 36 cells, with valve, 3

1

£6/10.

D C. CHARGING OFF D.C. MAINS. £14. Davenset

C2 steel-cased 200/250 volt charger, large meters, wheel
controls 2 circuits. 1 amp.-and 3 amps., as new, Sale
Price, £5/10. Oharging resistances. all sizes in stock.
State load required,
230/230 volts MAINS CONVERSION UNITS. Faor
operating D.C. from A.C‘ mains screened and filtered,
120 watts output, £2/10.
D.C. ROTARY CHARGERS. 3h. p. 220 volt D.C. motor,
6 volt 2:;0 amp. dynamo, £16. 206 volt momr. % volts 8

amps, dynamo, £4. Motor 220 volts. 8 volts, 50 amps.
dynamo, £6,10. And others up to 6 kW,
A.C. ROTARY CHARGERS. 3-phase motor, 200 volt

to D.C. Dynamo 8 volts 15 amps., £4117/6 R.C.A. 3-ph.
motor, 220 volts, coupled to D.C. dynamo, 500 volts 200
m/a., £5/10. Single-phase to D.C., Higgs 230 volt A.C.
motor coupled to D.C. dynamo, 8 volts 16 amps., £5/10.
B! ., ditto. 1} h.p. motor. with starter on bed with 15
volt 30 amp. dynamo, £7/10.

300-CELL A.C. CRYPTO MOTOR-GEN. SET. For
220 volt A.C. mains. for radio cell circuits and ten 12
volt 10 amp. car batteries. D.C. output, £32.

Ask for List **C.N.” of Charging D o0s, hundred
it rging Dyngmos, hundreds

HIGII RESISTANCE AND RADIO
PHONES. The finest always is the
adjustable Browns A Reed Phone
aluminium swivel headband, 4.000 ohms,
35/8. 1500 ohms, 120 ohms,
17/6. Cords. 1/6. Varlous Makes.
Second hand Headphones in good order,
2. ohms and 4.000 ohms. 5/-, 6/6 and
78, thh cords. Western Electric, 2,000

ohms, 4/6.

L.R. SOLO PIIONES. The extra
recefver you want on your phone
line, For use with buzzer morse.
A circuit tester with a pocket cell.
Single Earpiece, 40 ohms, metalg
hook loop, with cord, 1/3. Ditto,

D.3 60 ohms, with cord, 1/6. W.E.
1,000 ohms, with cord, 2/-. 2.000

adjustment chin strap and 4ft. cord.
Comfortable. 3/6. van 120
ohms. aluminium headbands. 3/9. Cords. 1/8 extra.
PORTABLE “ LFSDIX” THREE-VALVE \‘HPLI-
FIER. for mike or pick-up. operated
from A.C. or D.C. 200/250 volt mains.
Undistorted output, 3 watt., £8/10.
Complete with Dance Band Mike,
Transformer, Vol. Control and Valves
£11[10. Size 91 x 7 x 5iin. 200,250
C. or D,C. mains. N.E. 10 WATT
in steel case with valves as illus., £10. A few soiled
and portable other amplifiers cheap Portable Midget
Deaf Ai¢ Amplifiers, with Mike and Earphones, £9.
RELAY Ultra-sensitive moving coil Relay, 1,000

ohms coil closes circuit on 50 miCro-gnps., 60/- 2,000
5 mja. llghtwe ht magnetic Relay, 10/6.
ClRCUlT BREA RELAYS, friom 10/-. Charging

relays wound shunt and series, Lucas 12
voit 6 amps.. 10'8. C.A. V.. ditto. with
voltage regulator, 15/— D80

for automatic remote
umber of other types Sce Relay

eaflet.
1'110'1'0 CELLS. R.C.A, Caesium
Vacuum, £5 list. for 25/<. Elecjro-
Photonic photo-cells generata
M.F. under light, 1liin. by %in.,~

22 6.
CATHODE TUBE. New, 8in. screen, Ediswan, £3/10.
ELECTRIC GOVERNORS, centrlfugal cont.rol 1 500
r.p.m.. contacts, brushes, sli 5_for a ed
regulal.mn 6.
I.T. BATTERY SUPER-
SEDERS. 85 v. at 6 m/a. for
H.T. from your 2-volt battery.
no H.T. batteries. 7in. X 4iin.
x 3in, Bakelite finish, Vibrator [@
and Metal Rectifier, by 8. G.
Brown. Sale, 37/6. _ Full (@9
guarantee. Type S, for larger |
sets, Oan be supplied for elt,her 7
2-volt, 4-volt or 8-volt battery. P
Model 10, output D.C. 120 voll: 10 mla 2 taps.
Model 20, output D.C. 135 volt, mmm{am 4 taps,

Tree 0’2 \ ectrad\x

BA'“ERY

65/—.
70/-.

Free. Our Latest Bargain List ** N.'»

ELECTRADIX RADIOS

218 Upper Thames Street, London, Ecd

= Telephone : Central 4611,
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THE “STUDENTS” THREE

. (Third of a Series)

How Selectivity May Be Improved. and Modifications vvhlch
Can Be Made in This Connection

HEN the receiver has been
thoroughly tested the builder
will no doubt be anxious to

make some modifications in order to
see the effects of various changes in general
design. In this direction one of the
first changes which might be made is in
connection with the selectivity of the
receiver. There are at present two tuned
circuits, and under all normal conditions
the selectivity provided will be adequate
for general purposes. When, however, it is
desired to receive a station working on a
wavelength close to a station which is

sdeived more powerfully, then selectivity

ifficulties occur and the weak station will
only be heard with difficulty against a
backﬂround from the other station. In
gome cases it may not be possible to avoid
this trouble—even with the most powerful
superhet type of circuit, as in spite of regu-
‘lations concerning wa velenﬂtbs somestations

are working “very close to one another.
Where however, normal station separation
is obtamed then it will be possible to
improve the receiver in oné or two ways
which will not introduce much difficulty.

The first plan is to add a series aerial

condenser. This is a small variable or semi-
variable condenser connected between the
aerial and the aerial terminal of the receiver.
When this condenser is adjusted it has
practically the same effect as a reduction
or modification in the length of the aerial.

Aerial Dimensions

If you have facilities you can compare the
cffects of the condenser and the aerial.
Take, for instance, a full size outdoor
aerial and connect this to the receiver
direct. Select a weak station and note the
signal strength, and also note the strength
on a powerful station, say the local. Now
erect an aerial just half as long and again
compare the strengths. You will probably
find that the local station will not show any
appreciable falling off in strength, but the
weak station may be maudxble, showing
that you have lost some of the pick-up
provxded by the large wire. Again, note
the ““ spread *’ of stations, that is, the space
on the dialover which the louder stations are
audible. With the full aerial, for instance,

the local may spread nearly all over the
dial, but when the small aerial is used it may
be restricted to only two or three degrees,
without any loss of volume. It would, of
course, be very inconvenient if you had to
alter the aerial every time you wished to
improve the selectivity, and yet you find
that you can do with the large aerial at
certain times. The series aerial con-
denser, therefore, enables you to carry out
the desired modifications without touching
the aerial, the full-size aerial being retained,
and the condenser having a maximum
capacity of, . 58Y, 0003 mfd. When the
condenseris ¢ all in,”* thatis, with the vanes
fully intermeshed the condenser will be found
to have very little effect on the results’
obtained with the large aerial.

Temporary or Permanent ?
If the condenser is fully opened, you will
probably find that you can only just hear

A variable-bias con-
trol, and a series
aerial control may
be mounted on the
panel  between - the
wavechange switch
and - reaction control
(two lower left-hand
controls.)

the local, the effect being almost the same as
removing the aerial completely. In between
these two extremes you can obtain any
desired result, and thus the first problem is
whether you need this condenser to be a
permanent or a temporary installation. If

you find that the local spreads too mueh
and wish to listen to it to the exclusion of
most distant stations, you can fit a pre-set
type of condenser on the bascboard near the
aerial terminal, and adjust this to give the
desired result and then leave it alone. If,
however, you require to listen at all tlmes,
on all wu,velengths, then a variable con-
denser of small dimensions, mounted on the
panel, or operated by means of an extension
control from the panel, would be found
desirable. This would enable you to obtain
any desired degree of selectivity and thus
the sensitivity of the receiver would be fully
under your control at all times.

Selectivity may also be 1mproved in a
similar way by varying the gain of the first
valve, and for this purpose a variable-mu
type of valve would have to be substituted.
This is a valve which varies its amplifica-
tion according to the grid bias which is
applied to it. A potentiometer having a
value of about 25,000 or 50,000 ohms should
be mounted on the . panel and one side
joined to the L.T.— line, whilst the other
side is joined to the 9 volt G.B. socket.
The arm of the potentiometer is joined to
the grid of the first valve through a 2
megohm grid leak, and a condenser having
a capacity of .0002 mfd. is inserted between
the grid terminal and the junction of the
tunmg condenser and coil in the first stage.
If, now, a variable-mu valve is inserted in
plnce of the straight type of H.F. valve it
will be found that when the armmn of the
potentiometer is turned so that maximum
grid bias is applied to the valve, the gain
of the H.F. stage will be at a minimum
and, according to the bias voltage and the
type of valve, signals will be at a minimum.
As the bias Is removed, by turning the con-
trol in the opposite direction the signals will
build up and at the same-time the selectivity
will be modified slightly. The variation in
selectivity is not, of course, of the same
order as that obtained with the aerial con-
denser, but by using the two in conjunction
you can obtain any desired degree of
selectivity and sensitivity and in most
cases it will be found that tho two additional
controls are fully justified on an experi-
mental type of receiver.

-l

|

Two coils, type BP.80. (Varley).

Two .0005 mfd. variable condensers, popular
Jlog type, with two large control knobs (J.B.).

One differential reaction condenser, .0003 mfd.

J.B.).

Three baseboard-mounting valveholders, two
4.pin and one 5-pin (Bulgin).

One type H.F.8 H.F. choke (Bulgin).
One type H.F. 9 ditto (Bulgin).

One 3.point switch, type S.36 (Bulgin).
One 4 to 1 L.F. transformer B.T.S.).

o -

Five fixed condensers ;

~One-.1 mfd. type 4603/S. Two .0002 mfd.
type 4601/S. One 2 mfd. type 3016. One
.02 mfd. type 4601/S (Dubilier).

MDD D D ED-{ R -

LIST OF COMPONENTS

| — e )

T

Three fixed resistances, § watt type :
One 10,000 ohms. One 15,000 ohms.
One 2 megohms (Dubilier).

One .25 meg. volume contiol with 3 pt. switch,
type VM.62 (Bulgin).

Four terminal mounts and terminals, type P.30
{Bulgin).

type Z.21 (4-pin), HL.2 and

Three valves:

KT.2 (Osram).

One wooden baseboard, 12in. by 9m One
* panel 12in. by 8in. Wire for connection, flex
forleads, screws, etc. (Peto-Scott).

bne pair 2,000 ohm headphones (Ericsson).
One W.B. Stentorian Junior loudspeaker (W.B.).
One 2-volt accumulator (Exide).

One 120-volt H.T. battery (Drydex).

One 9-voit G.B. battery (Drydex).

rant ) e
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DENCO POCKET TWO

ANY attempts have been made to
produce a real pocket-receiver, and
one or two have appeared from time

to time on the market. The accompanying
illustration shows one of the latest produc-
tions, & real miniature contained in a metal
box measuring 4}ins. by 3ins. by 1liins.
deep. The overall measurements are in-
creased slightly by the reaction control
knob on one side and the tuning knob
on the front. The set does not, of course,
include the necessary batteries which have
to be accommodated separately, and this is
naturally one of the difficulties of.making
a real pocket ‘receiver. However, there
should be no difficulty in making a small
container to hold a 45-volt H.T. battery
and small L.T. cell, and the two parts could
then easily be accommodated in two normal
overcoat'pockets. Housed in the box are a
small medium-wave coil unit with swinging-
coil reaction, a bakelite-dielectric tuning
condenser, a midget L.F. transformer and
two Hivac midget valves. In addition,
there are, of course, the usual small fixed
condensers and grid leak. Small two-pin
plugs -and sockets are provided for aerial
and earth and phones, whilst battery leads
are soldered into position and arc brought
out through holes in the case. The circuit
is.a stgndard leaky-grid detector and trans-
former-coupled output stage, and the main
novelty lies in the use of the moving re-
action coil arrangement. This idea, which
was once standard, has been superseded
in recent years by condenser-controlled
reaction, but it is nevertheless quite efficient,
and the use of this schemé obviates the use
of a further condenser. The coils arc
mounted on a glass-like insulating material
and the reaction section is pivoted on a
small spindle ‘mounted on the end of the
case. Thus the knob seen on top of the
illustration is used to vary the pesition of
the reaction coil and this produced a per-
fectly smooth effect which is not critical.

Test Report

The receiver was tested with various
types of aerial and showed a high degree

This view gives an idea of the size of
the Dengg pockel receiver,

of sensitivity, the only point being lack of
reaction efficiency when a low value
of H.T. was employed. Quite a number of
stations were heard with 20ft. of flex
hanging from a picture rail, and with a good
outdoor aerial the only drawback was lack
of selectivity. This is only to be expected,
of course, as the receiver is primarily
1nbended for use with a very short tem-
porary * pocket ” aerial. Five feet of wire
enabled the Home Servige and: Forces
programmes to. be heard in Central London.
The L.T. may be either a 2:-volt cell-or a
3-volt dry attery, a resistance being
included in the L.T.+ lead so that the
latter may be used. If, of course, a 2-volt
cell is to be used the resistance should
be cut out or short-circuited. The price
of the set is £2 15s. (exclusive of batteries
and ’phones), and the makers are Denco,
Warwick Road, Clacton, Essex.

LATEST PATENT NEWS
Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, London

W.C.2, either sheet by shect as issued on payment of a subscnpnon of 5s. per Group Volume or in
bound volumes, price 2s. each.

1

NEW PATENTS

These particulars of New Patents of interest to
readers have been selected from the - cial
Journal of Patents and are published by per-
mission of the Controller of H.M. Stationery

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

Latest Patent Applications.
4478.—Blumiein, A. D.—Variable con-
densers. March 9th.

4334. — Mitchell, E. H.—Means of
neutralising the effects of inter-
fering signals. March 8th

4565.—Philips Lamps, Ltd.—Radio-
gramophones. March 11th.

5416.—Igranic Electric Co., Ltd., and
1‘1e1d J. A.—Cleaning of insulated
wire, particularly ’for soldering
purposes. March 26th.

5472.—Marconi’s Wireless Telegraph Co.,
Itd.—Tuned circuits. March 26th.

5538.—Marconi’s Wireless Telegraph Co.,

) N ) ) |}

A ——

- - r—

Ltd Cockerell, C. S., and Parker,
G. & P.—Radio transmitters. March
27t :

Specifications Published.
518740.—Radioaktges, D. S. Loewe.—
Fading regulation in television
receivers. (Addition to 464492.)
518684. —Hewett, A. B., and Head,
A. G.—Aerial and earth system for
radio and television transmitting
and reception apparatus.
519330—Kolster-Brandes, Ltd., and
Beatty, W. A.—Cathode-ray tube
systems.
519334 —Dubilier Condenser Co.
(1925), Ltd., and Coursey, P. R.—
Electric condensers.

Printed copies of the full Published
Specifications miay be oblained from
the Patent Office, 25, Southampton
Buildings, London, W.C.2, at the uniform

price of 1s. each.

O} || | M (D (|-
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\
& AVOMINOR

Regd. Tracle Mark

ELECTRICAL MEASURING INSTRUMENT
Use the D.C. AvoMinor
periodically to check up
valve performance, bat-
teries and power output.
Thus you'll always keep
your set in good trim. A
I3-range precision - built
instrument, it tells you all
you need to know, and en-
ables you to locate speedily
the seat of any trouble.
Direct readings. No
calculations. Coin-
plete in case, with
e instruction booklet,
interchange-

crocodile clips.

Voltage Current
0~ 6 volts 0-240 volts 0- G m/ampa.
0~ 12 volts 0-300 volts 0~ 30 mjamps. 0-60, ohms
0-120 volts 0-600 volts 0-120 mfamps. 0-1,200,000 ohms
0-3 megohms

Resistance
ohms

ITI8R  MAD!

@ Write for fully descriptive literature and
current prices of all ‘Avo’ Instruments.
Sole Proprielors & Manufaciurers :—
Automatic Coil Winder & Electrical Equipment Co., Ltd.,
Winder House, Doug!ns §t., London, S.W.1, *Phlonc : Fictoria 3404/7.

ARMSTRONG

Apologise for delay in delivery of some models,
this unfortunately has been unavoidabie owing to
the present great difficuity in obtaining raw
materials, However, we are pleased to announce
that we are now in the position to give immediate
ge:lvery ot our popular model, AW38, illustrated
elow

MODEL AW38.
heterodyne chassis.
chassis has resistance capacity coupled push-pull
output capable of handling 6 watts, and gives good
quality reproduction on both radio and gramo-

8-valve All-wave Super-
This All-wave Radiogram

phone, for an economical price of 8 gns. Plus
5% war increase.

Armstrong Push-pull Speaker to match AW38
chassis, £1:1 :0. Plus 5% war Increase.

We suggest Model AW38 together with matched
speaker at £9 : 9 : 0, plus 5% war increase, com-
piete, represents the most outstanding value on
the market to- day
ILLUSTRATED ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS’ APPROVAL

ARMSTRONG MANFG. Co.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7,
(Adjoining Holloway Arcade)

* Phone NORth 3213
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NEW SERIES

RADIO ENCINEER'S POCKET-BOOK

(See also page il of ccver)

No. T No. 72 No. 73
| DECIBEL.—The comparative unit of sound
s 23S 2 & & 3 ge 2z E strength. The value chosen for 1 decibel Is the
wln -1 uoo g 2 : 2 ;g ; c"d gg;md which can just be discerned by the trained ¢ s 1
- —- 5 RELATIONSHIP BETWEEN
e oo o 5 a0 @ g vy wos DECIBELS AND POWER RATIO 3 £
>i{$3 8 8 2 & § =2 §2 5 Fio. 1. Dissram for  Fig. 2. Dia 1
SIGE 5 2 2 3 8 & & we Decivels. | 4" | Decibets. | Power Ratio. " Slaable Al o SR
ol e1228 E 2 8 2 28 888 - i [0 TABLE A
- S| & & = " B Bt o~ 1 ' 1.25 1 iss = 8
a S8 & S & i m Em &8 : See Fig. 1
Y e L — 1
< $ 16 -2 igy 2625
NEs @ @ b o % 0 s - Parta Parts fo 3
3 |§ B2 g € 2 ¥ 8 =8 %8 3 X —3 ¥y =35 Given. | be Found. Sormgie
- 4 - & o © < v 1
& | 4 2.5 — g5 =4 1242—a?
SO ® W W W W S = = i
s S SR £5 B 5 3.2 —5 A s 25 et - coRl S
k| . Se @ A8 S O =g & g2 3.2
o[ "& mles = &% &3 6 4.0 —6 t =.25
[+] ] o s o 5.0 — B = ]
« 2] o=l r B
&1 8 6.0 — 8 4 =.168 A &x8in A
B = 9 8.0 —9 3 =.125 ab B | sy B= ——=—
[ | =) - TV - ) ( U =.
< . Eg § £ "a" 2 5 S?& § zg 10 10.0 —10 io
@ F |8« " 5 ° © &3 o &3 2 100.0 —op El-— abA c C=180"—(A+B)
W - 1(1)0
g I ; — = 30 1 1000.0 —30 ‘1000 = 001 il
o [ -] - S e f e &
~: 2% 2§ § 588 582 ouly | B M=
| : < (—X-] . L
T S = esia THE GREEK ALPHABET.—The Greek alphabet
- T u — is as follows :
G = b S ¥ W oD ® A a (alpha), B g (béta), I' y{gamma), A & (delta _asinC_wsin (A+B)
s | i‘§ B S_é & a1 E ¢ (epsilon), Z ¢ (zota), H 1 (em)),' © 0 (thita), b ‘ C=SrA = sinA
= e A A % S S &d O eia ¥ o (iota), K « (kappa), A A (lambda), M u (mu),
O L N » (nu), E ¢ (xi), 0 o (@micron), T = (pi),
BERSIED B, B giofs pe eg P p (rtho), 3 ¢ s- (sigma), T 7 (tau), Y v (apsilon),
« if= L ¢ ¢ (phi), X x (chi), ¥ ¢ (psi), @ « (Cmégn). abC B B =180?—(A4C)
No. 74 No. 75 No. 76
E. & : “I: L ot analed Fig. 8.—In an equitateral
° - = 3 tri'm%'.lc Pl ARY Bght-ang triangle ab = 1, then
i ) 3 S ety n2 e = 40355 = 0866,
) ¢ B AT and ad = 05; ab = 2,
3 : : G=o il then od = 3/0.3 = 1.732,
. 8 g b=vai2— & and ad = 1; od = 1,
= ; x x 4 a=4/b24c? then ac = 1155 and ad
g i 5 M Fig. 4. = 0.577; cd = 0.5, then
H < S o ae = 0.577 and «d = 0.288.
= Bl - - hit — ~. .. —_a'd —e
mN ‘ , .I = |z Fig. 5.—¢ + dia + b1 —a:d —ec 3
8 % ‘; - ¥ f f Fig. 9—In a right-
&= kd s | g ttd d—c a 2 angled triangle with two
a g 2 g 3. L‘: =739 P x equal acute angles, be=uac.
4 RN -
& < o« | < 2=+ — a2 be = 1, then ab = /2
13 2o | 2ia (20 | A | v =1.414; ab = 1, then
i I ] o o ) < r4 brn e
m] @ & ) 2 212 Fig. 5 be = /0.5 = 0.707. 5
g8l s ¢ ] | a
S # £ a |m
TIe | =i | ©10 In Tlg. 6, where the a8 -SSR 1 # Tlg. 10 shows
IRl e lengths of three sides only that  parallelo-
<| = . are known : .grams on the
£ £ § are = same b
& s 2o R use and
—= [ © = = V(s —.‘“) (s—0) s—0) / hetween the
2 & | @ | @ oiter sg"+{’+° same parallels
e s s o 2 4 7 T Temeces =*° are equal ; thus
Fig. 10. ABCD=ADEF.
Fig. 3—In any right-angled
triangle : = ‘h Fig. 11 Ide- E oo B G - AtobeaEE O
RC L . monstrates that
tin A=3Gsin A =3F Fig. 7.—In this dlngram : triangles on the
e M. g-_-c same base and
AC AC @b bie or gm =L between the
cos A=Fp, Ot A =gF same  parallels
are  equal in
N AB AB Fig. 7. area ; thus. 4
sec A =7g, CORCC A =RT ADC = ADC. Fig. 11.
PRACTICAL ENGINEERING—THE NEW WEEKLY
PRICE 4d. EVERY THURSDAY.
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The Direct-coupled Amplifier

IR,—I think it is very enterprising of
you to give publicity to the direct-
coupled amplifier desigped by Mr. Hunt,
as the circnit is quite unorthodox and
might scare the engineers. However, 1
have made it up exactly as specified and
am thrilled by the lovely quality it gives
on both radio and gramophone records.
Hearty congratulations to both Editor
and designer.—G. G. WrLLIAMS (Guildford).

Radio Manila

IR,—In a letter published in the April
6th issue, Mr. J. Kidd states that he
heard Radio Manila, Philippine Islands,
announcing themselves as KBRM. This
station’s number is KZRM actually, the
“Z7” being pronounced *zee.”” It broad-
casts news in English from 22.00 to 22.15
G.M.T., followed mainly by light music,
which Mr. Kidd no doubt heard. -If any
verification is needed, there is a detailed
report by Mr. R. W. Hall, of Worksop,
in the December 30th, 1939, issue, on
this particular station, giving the station’s
%ddésass as well.—J. T. Fisawick (Birken-
ea

The “Home-Service” Two

SIR,——Having a lot of spare components,

I have just made up the ‘ Home-
Service ’’ Two. The baseboard is 4in. thick
with in. thick plywood fastened on top.
All the wiring runs between these two boards
except grid leads and the lead leading from
var. condensers, mov. vanes, to switch,
For the .005 mfd. I put a J003 and .002 mfd.
in series and for the .0001 mfd. I put a
0002 mfd. as I did not have the value
required. T useda Colvern coil, 6-pin. Valves,
Mazda HL2, Mullard PM22A (both new
that I happened to have). The 15,000 ohm
resistance I made up from a 30,000 Spaghetti
resistance. Well, I did not - expect
results, but what a surprise ; I got the Home
Service and quite a few Continental
stations at good loudspeaker strength.
Rome, Radio-Paris, very loud ;
the circuit a lot better than you claim
for it.—G. S. Braga (Havant).

Club for Wrexham ?

IR,—I have been a reader of your
eace‘lent, paper for about five years,

and although I don’t claim to be a profes-

sional, all I do know is due to PracTiCAL
WireLEss. You could well use the following
slogan, * Learn Radio at 3d. per week.”

I started with a crystal set and now I
have just finished a H.F. Det. L.F. L.F.
driver, Class B, of my own design. There
isn’t much interest in Rhos for radio con-
struction, and I am a lone wolf. So I'd
like you to send out an SOS to A. O.
Griffiths, of Wrexham. If he reads this will
he please send me his address ? I'd also like
to hear from anybody else in this district
who is interested in radio construction.

It might be possible to form a radio
club, where knowledge could be exchanged
between its members. So come on you

I think

O‘pm to ﬁz:xcudﬂon

The Editor does not necessarily agree with the opinions expressed
All letters must be accompanied by the name and a dress .

of the sender (not necessarily for publication).

other lone
(1, Pen-Y-Wern, Wern, lLas, Rhos, nr.
Wrexham, North Wales).

A DX Log from Oxford

IR,+1 should like to inform Mr. J. Kidd
(Me]ton Mowbray) and other readers

of the stations which operate from Manijla
in the 49 m. band. KZRF 48.86 m,,
11.00-15.00.; Sats. to 16.00; Suns., 10.00°
16.00 BS.T. KZRH 49.1 m., 11.00-17.00;
Suns., 08.30-17.00 BS.T. KZIB 49.65 m.,
12.30-16.00 B.S.T. KZEG, 49.06 m.
carries the programme of KZRM, 31.35 m.

My DX log of broadcast stations heard.
during the past few months is: MTCY,
JZJ, JZK, XGOY, KZRM, KZRH, FZR,
HSP6 YOC PM’\I VLR, VLQ, CR7BE
VQ7LO COGH COCQ, COCW TGWA,
TGWB, HP5J, HP5G Martunque VP3BG
HJ lABG, HCJB, PSE, CXAS8, LRX.

Receiver used is a superhet, with an
inverted L-type aerial 75ft. long running
S:N.W.—H. F. Buscins (Oxford).

A 4-valve A.C. Short-waver !

IR,—I am a fairly recent reader of your
fine paper and am very pleased with

it.

My RX is a home-made l-v-2 battery
set. I am using a small pre-selector for
H.F. amplification, consisting of a Mullard
PM12 S.G. valve, with Eddystone plug-in
coils. This is very efficient, and I enclose
my log of short-wave broadcast stations
durmﬂ February : WCB WGEA,
WPIT WNBI, WRUL, WCAB WGEO

7)“ |

PROBLEM No. 397.

ERGUSSON had an A.C.-D.C. receiver
which he had been using on D.C. mains,
These were changed over to A.C. and he
decided to modify the set for A.C. use only.
He therefore obtained a mains transformer,
connected this on the input side to the recti-
fying valve and joined the heater circuit to
onc winding on the transforiner. When
switched on, the set failed to work., What
was wrong ? Three books will be awarded
for the first three correct solutions opened.
Eutries 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. 397 in the top left-hand corner
and must be posted to reach this office not
later than the first post on Monday, April
29th, 1940.

4)

Solution to Problem No. 396.

Mangping should have connected his volume control
across the first L.F. transformer, as the distortion
was due to overloading of the first L.F. valve,

The following three readers successfully- solved
Problem No. 895, and hooks have accordingly been
awarded to thern:

W. Dunn, 1, Loftas Street, Moss 8lde, Manchester, 15.

. Junes. 128 Willow Nurser]cs, Waterloo Road,
Exbridge.

A. Oliver, 17, Alezar-lra Road, Parkstone.

wolves.—THoS. A. THOMAS

W4XB, TGWA, XGOY, VQ7LO, FZR,
VLR, VLQ, VUD2 and MTCY.

I think many readers would like to see
details of a .four-valve S.W. A.C. mains
receiver, with tuned var. mu., HF. pen-
tode, detector, pentode output, recti-
fier, and plug-in coils.—C. Bay~Es (West
Byfleet).

American versus British Valves
IR,—I wish to thank you for your

advice to the Radio Component

Manufacturers’ Federat,xon in the Apri
6th issue of “ P.W.”

With regard to valve prices! Why can

one buy American valves on which trans-
port and duty is paid much cheaper than
British valves I—HowWARD  SOMERVILLE
{London, S.W.).

Portuguese E. African Station

SIR ,—Last Tuesday evening, April 9th,

at about 9.15 a.m. I picked up a
transmission which was announced (by
a woman announcer) as Portuguese East
Africa broadcasting on 30.8 metres. No
call-sign was given, and as I do not possess
a complete list of short-wave stations I
should be grateful if any reader can identify
this station for me. I have been a regular
reader of your journal for the past two
years.—R. ScorTtEN (Leyton).

A 14mc’s Log from Wembley

IR,—As DX conditions are improving,

I enclose my log for the 14 meh

band from March 18th to March 30th.
All are phone :

WS8RHC, QKS, AAG; W6KR, W4AHH,
DSY ; W3EZR DOK ; W2GW WlRRS
WlFH PK3JB, PKlOG PY2ET PY2NO
KJHAR KAIRV K‘\3{\K I\AIAF
YV5ABE, YV5AK, HH5PA. Times
between 15.00-18.00 B.S.T. Also station
CB1180 on 11.97 mc/s asks, for reports.
QRA : Radio Nacional, Sociednd de Agri-
cultura, Santiago, Chile. The English
news is given at 5.30 B.S.T. Station PCJ
sends a very nice verification card, the
QRA is Philips Radio Works, Emdhoven,
Holland. Frequencies are 15.23 mc/s
and 9.59 mofs. A view of the aerial masts
makes the card very attractive.—C.
Harvey (Wembley).

The “Rapid Two”

IR,—1I should like to thank you for the
circuit of The *‘ Rapid Two,”’ published
some time ago in PRAcTiCcAL WIRELESS.
It is a simple circuit, but without doubt a
splendid one for the Home Service
programmes.

I have made an “addition that, in my
opinion, has proved a real 1mprovement
viz., The Circuit No. 42 (Fig. 91) in your
book Sixty Tested Wireless Circuits—"'
“A Band Pass Adaptor.” With a small
‘“ Stentorian >’ speaker, reception is won-
derfully clear and volume ample.—H. FEAR
(Bridgnorth).

—

Correspondents Wanted

J. A. Norris, 5, Kent Gardens, Ealing,
W.13, wishes to corrcspond with a reader
(ab(i:lt 16 years) interested in experimental
wor

E. W.” Wiskin, 25, Meadowside Road,
Upminster, Essex, would like to get in

.touch with any reader who has built the

Standard A.C. 4-valve short-waver. It
is 2 W.M. 19335 circuit, and he is desirous of
comparing results.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS
Dute of 1ssue.

CRYSTAL SETS

Blueprints 6d. each.
1937 Crystal Receiver od
The * Junior *’ Crystal Set 58

STRAIGHT SETS.
One-valve : Blueprints, 1s. each.
All-Wave Ummn sPentode)
Beginners’ One-valver .

The ** Pyramld L One valver (HF
Pen) p N.

Two-valve Blueprmt, 1s.

The Signet Two (D & L.F)

Three-valve : Blueprints, 1s. each

Selectone Battery Three (D, 2 LF
(Trans)) .

Sixty Shlllmg Three (]’) 2 LF
(RC & Trans)) .. 5
Leader Three (SG, D, Pow) a0
Summit Three (HF Pen D, Pen)
All Pentode Three (HF Pen, D
Pen), Pen) o
Hall-Mark Three(SG D, Pow) o
Hall-Murk Cadet (D, LF ) Pen (RC))
F. J. Cainm’s Silver Souvenir (HF
Pen, D (Pen), I’en) (Al-V ave

Three)

Cameo - Midget Three (D 2 LF
(Trans)) .

1036 Sonotone Three- Four (IIF
Pen, I1F Pen, Westector, Pen)

Bat.tcr) Alt-Wave Three (D, ‘2 LF

RC
T}Se MZ;)mmr (HF Pen D Pen)
The Tutor Three (HF Pcn D, Pen)
The Centaur Three (SG, D P) .
F. J. Camm's Record All-
Three (HY IPen, D, Pen)
The ** Colt * All-Wave Three (D,
2 LF (RC & Trans)) 0
The *‘ Rapide'” Stralnht 3 (D
2 LF (RC & Trans)
X-‘. J. Camm’s Omce All Wave
Three (HF. Det.,
1938 *“ Triband "’ All \\ ave Three
(Hls Pen, D, Pen)
F. J. Camm's * Sprite ¥ Three
(HF Pen, D, Tet)
The ** Hukricane ” All-Wave Three
((8G, D, I'en), Pen) ..
¥. J. Camm’s * Push- Button *
Three (HF Pon, D (Pen), Tet)
Four-valve : Blueprints, 1s. each.
Sonotone Four (SG, D, LF, P) .

Fury Four (2 8G, D, Pen)
Beta Universal Four (SG D, LF
C

1. B)
Nuclcon Class B Jonr (SG, D
(SG), LF, CI. ) .
Fury lu’ur Super (%G $@, D, Pen)
Battery Hall-Mark (HF Pen.
D, Push-Pull) .
F.J. Camm’s * Limit” All-Wavo
Four (HF Pen, D, LT, P) g
All- \\'ne 4 (HF Pen, D

ave

“ Acme
(Pen), LY, B)

The * Admlrnl » Four: (HI‘ Pen,
HF P’en, D. Pen (RC)) oo

Mains Operated

Two-vatve : Blueprints, 1s. each.
AC Twin (D (Pen), Pen;
-D.C. Two (SG, Pow

%electone AC Radlogmm Two
(D, Pow)

Three-valve : Blueprm(s, Is each

Double-Isiode-Triode Three (]:[F
Pen, DDT, Pen) .

D.C. Ace (%G D, Pen)

A.C. Three (8G, D Pen) .

A.C. Leader (HF l’en D, Po“)

D.C. Premier (HF Pen, ]’) Pen)

Unique (H¥ Pen, D(Pcn) Pen). .

Arniada Mains Three (HF Pen, D,
Pen

FL C)nmm ‘s A.C, All- Wave Silver
Souvenir Thrce(HF Pen, I, Pen)
“ All-Wave " A.C. Three (D 2
LF (RC)). .

A.C. 19368 Sonotone. (HF Pen HF
Pen, \Westector, Pen) .

Mains' Kecord All- \\’nve s ('HF
Pen, D, Pen)

Four-Valve : Blueprints, Is each,

A.C. Fury Four(S SG, D Pen)..

A. (, I‘ury Four Super (SG SG, D,

en) %

A C Hall-Mark (HF Pen, D,
Push-Pull)

Universa! llnll Mnrk (HF Pen, D,

Push-Pull) . .-

97.8.33

Battery Operated.

19.2.38
27.8.38

24.0.38

20.5.37
16.3.35

13.4.85

21.3.36
11837

31.10.30

18.2.30
4.12.37
28.8.37
22.1.38
26.3.38
30.4.38

20.9.30
12,2.38
3.0.38

7.1.30

No. of
Bluepnint.

PW71
PWo4

PW31A
PW85

PWo3

PW35C
PW35B
PW36A
Pv3s
PW50
PW54
PW56

PW70

PW20
PW34D
PW45
PW47

Four-valve :

SUPERHETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three-Valve) .. © 5037
F. J. Canim’s 2- vnlvc Superhot . . -

Mains Sets : Blueprmts 1s. each
A.C_£5 Superhet (Three-valve) . —_
D.C'. £8 Superhet (Three-valve).. —
Universal £5 Superhet (Three-
\alve) N. —_
F. J.Camm’s A.C. Superhet 4 .. 81.7.3\7
I‘ th Camm’s Universal £4 Super-
e 0o =
“ Quuutone * Universal Four .. 16.1.37
Four-vaive : Double-sided Biueprint, 1s. 6d.
Push Button 4, Battery Model . 22.10.38
Push Button 4 A.C. Mains Model

SHORT-WAVE SETS.
One-valve ; Blueprint, 1s.
8imple 8.W. One-valver .. . 23.12.39

Two-valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) —
The *‘ Fleet” S8hort-wave Two

(D (HF Pen), Pen) . 278.38

Three-valve : Blueprints, 1s. each.
Experimenter’s 8hort-wave Three

(8G, Dy Pow)
The Prefect 3 (b, ‘¢ LF (RC and
Trans)) . —_
The Band- Sprcad 8.W. Three
(HF Pen, D (Pen), Pen) 1.10.38

PORTABLES.
Three-valve : Blueprints, 1s. each.
F. J. Camnys ELF Three-valve
Portable (HF Pen, D, Pen) —_
Parvo Fiyweight Mldget Portnble
(8G, D, Pen) .. 3.6.39

Blueprint, 1s.
o Imp ” Portable 4 (D LF LF
(Pen)) . -

MISCELLANEOUS

Bilueprint, 1s.
S.W. Converter- Adapter (1 valve) —

PW40
PW52

P43
Pwi42

PW44
PwW59

PWeo
PW73

PWo5

Battery Operated.

PWsas

PW38A
Pwol

PW30A

Pwes
PWwo6s

PWG5
Pw77

PWso

PWiBA

AMATEUR WIRELESS AND WIRELESS MAGAZINE

CRYSTAL SETS.
Blueprints, 6d. cach.
Four-station Crystal Set . 23.7.38
1034 Crystal Set .. o 0o —_
150-mite Crystal Set . oo -

STRAIGHT SETS.
One-valve : Blueprint, 1s.
B.B.C. Special One-valver 05 -
Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans)..
Full-volume Two (SG det, Pen)
Lucerne Minor (D, Pen). .

A Modern Two-valver

Three-valve : Blueprints, 1s. each.

£5 58, 8.G.3 (3G, D, Trans) .

Lucerne Ranger (HG D, Trans)

£5 58, Three: Do Luxe Version
(3G, D, Trans)",

Lucernc Str‘ught Three (D RC
Trans) —

Tmnqpurtnble Three (SG I‘en) —

Simpte-Tune Three (3G, D Pen) June’33

Econom) -Pentode Three (SG O -~

Ten)

WM 1934 Standani Thl’
(SG, D, Pen) =
£33s. Three (80, ]') Trnns) . Mar.’3%
1935 £06 6s. Bﬂttery Three (SG,

en) .
PTP Thrce (Pcn D Pen) 00
Certainty Three (SG D, Pen) ..
Minitube Three (SG, D, Trans)
All-Wave Winning Tllrec (SG D
Pen) 46 B -

10.5.84.

! 0ct. '35

Four-vaive 3 Blueprints, 1s, 6d. each.

65s, Four (8G, D, RC Tranﬂ)

2HF Four (2 SG, D, P

Self-contained Four (S(.v D, LF,
Class B) .

Lucerne Strnlght "Four (SG D
LF, Trans)

£5 5s. Battery Four HF D 2LF) Feb. '35

The H.K. Four (3G, 8G, D, ‘Pe

The Auto Straight I‘onr (HF Pen,
HF Pen, DDT, Pen)

Five-valve ; Blueprints, 15. 6d. each.
Super-quality Five (2 HF, D, RC,
Trans) .. - - oo
Class B Quadradyne (2 8G, D, LF,
Class B) . —

Aug, 33

. Apr, *36

‘New Class B vae (" 8G, D LF

Class B) . 50 a a -_

Battery Operated.

AW427
AW4i4
AW450

AW387

AW388
AW392
AW420
WM40y

AW412
AW422
AW435
AW437
WM271
WM327
W>I337

WM351
WM354

WMS7L
WM389
WM303
WM306
WM400
AW370
AW421
WM33L
WM350
WM3s1
WM384

WML04

WM320
WM344

© WM340
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tions of these sets can

the Blueprint. A dash

Issues of Practical WIrcless
Amateur Wireless =
Wireless Magazine

cﬂptmn appears :

ELESS, A.

Wireless Magazine

of the blueprint, and the

ampton Street, Strand. W.C.2.

These Blueprints are drawn full size.
Copies of appropriate issues containing descrip-
in some cases be supplied at
the following pmces which are additional to the cost of
before the Bluepnnt Number
indicates that the Issue 1s out of prin

44‘(11 Post Pald

1/3
The index letters which precede the Blueprint
Number indicate the periodical in which the des-
Thus P.W, refers to PRACT.:
W. to Amateur Wireless,

Send (preforahly) a postal jorcler(tcv cover the c%;"‘:
over

unacceptahle) to PRACTICAL WIRELESS Blueprint

Dept.. George Newnes, Ltd., Tower House, South-

tamps

W.M.

”

ICAL

Mains Operated.
Two-valve : Blueprints, 1s. cach.
Consoelectric Two (D, Pen) A.C.
Lconomy A.C. Two (D, Trans)A.C.
Unicorn A.C.-D.C. Two (D, Pen)
Three-valve : Blueprints, 1s. each."
Home Lover's New All-Electric

Three (8G, D, Trans) A.C.

Mantovani AC Three (HF Pcn

D, Pen) .
£15 158, 1936 A.C. Rndlogrum

(HF, D, Pen) . Jan.'36
Four-valve : Blueprints, Is 6d. each.
Allb[ctnll'our(2 3G, D, Pen) July'33
Harris' Jubilee Radlomnm (l!

Pen, D,LF, P) . . May '35

SUPERHETS.
Battery Sets :
Modern Super Senior
*Varsity Four . L.
The Request All- Waver .. 5
1935 Super-Five Battery (Superhet)
Mains Sets :
Heptode Super Three A.C. .
- \5 AM.” Radiogram Super A.C.

PORTABLES.
Four-valve :
Hohday Portable (SG, D,

Class B) . . - §
Family Portable (HF D RC,

Trans)
T“(i) }fF "Portalle 2 SG D
Tyers Portuble (SG,.D, 2 Tmns)

SHORT-WAVE SETS.

One-vatve : Blueprints, 1s. cach.
8.W. One-valver for America
Rome Short-Waver

Two-valve : Blueprints, 1s. each

Ultra-8hort Battery Two (8G det,
Pen) Lo .. o R

Home-made Coil Two (D, Pen) ..

Three-valve : Blueprints, 1s. each.

World-ranger Short-wave 3 (D,
RC, Trans)

I‘\perlmenwr s G-metre Set (D
Trans, Super-regen)

The Carrier Short-waver (SG

Four-valve : Blueprints,

A.W. Short-wave World-beater
(HY P’on, D, RC, Trans)

Fmpire Shiort-waver (8G, D, RC
Trans)

Standard Four- vah‘e Shiort-waver
(8G,D,LF, ) .

Superhet : Blueprmt. 1s. Gd.

Slmpliﬂcd Short-wave Super

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

Pen) A.C. .. 13.1.40

“ WM. Long-\\me Converter ..
Three-vaive : Blueprint, 1s.
Emigrator (SG, D,Pen)AC. - ..
Four-vaive : Bluegrint, 1s. 64,
Standard Four-valve A.C. Short-
waver (SG, I, RC, Trans) -

MISCELLANEOUS.
8.W, One-valve Converter (Price

6d.)
Enthustast’s Power Mﬁphﬂer (1 (})
h?ﬁgfrs 5-watt A.C. Amplifier
Radio Unit (dv )lor WMJD" {14- )
Harris Electrogram battery am-
plifier (1/-)
De Luxo Concert A.C. Electro-

gram (1/-) .. Mar,'36

I“?lv style Sfiort-wave Adnpter

Trickle Ch'\rger (6(1 )

Short-wave Adapter (1 )
Superhet Converter (1/-) .
B.L.D.L.C. Short-wave Convertcr

/) . May '36
June '36

Wilson Tone ’\lnstcr(l/ )
The W.M.,, A.C Ghort wave Con-
- verter(1/-) .

Blueprints, 1s. 6d. each.
. May '34

Blueprints, 1c, Gdieach.

Blueprints, 1s. 6d. each.

)0t 735
. June’36

. 15.10.38

eb. "36

30.6.34
,P) July *35
15. 6d. each.

22,7.30

Nov. '35

Now. '35

AW403
WM286
WM3v4
AW383
WM374
WhH401

WM329
WM386

WM375
WM395
WM407
WM379

WM359
WM366

AW393
AW44T

WM363
WM367

Battery Operated.

AW429
AW452

WM402
AW440
AW335

AW438
WM390

AW436
WM313
WM333

WHM307

AW453
WM380

WM352

WM391

AW329
WM387

WAI302
WM308

WM299
WAI403
WAI338
AW462
AW456
AW457

WM40f£
WH406

Wi 103
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Testing a Receiver

‘“1 have a T-valve superhet which is
badly in need of readjustment. There are
only a very few stations, and the quality is
very bad. What do you advise as the
best method of readjusting this set so that
it gives the original good performance ? *’-
H. E. R. (Hull).

F the set. needs re-trimming, then some

form of signal generator is essential.

You can obtain a small device known as
an LF. Liner which is sold adjusted by
the makers for a given intermediate
frequency, and which will enable you
to line up the L.F. stages, and the others
may then be adjusted on stations if care is
taken to make all adjustments very care-
fully. Actually, if the job is to be done
thoroughly and in the shortest space of
time, one of the special set testers or
analysers would be the most useful piece of
apparatus.”

Padding Adjustment

I have a small set, make unknown,
which T have tried to trim to get the Home
Service station. This comes right at the
top of the dial and I am unable to get it
Ioud enough. It seems as though the con-
denser wants to go a little farther, but it is
already all in. Is there any way of increasing
the reading without getting new coils ? >’—
D. V. (Carlisle).

T may be possible to add a few turns to

the coil, or in series with the coil, to
load up the inductance, but you may find
that the effect can be obtained by tighten-
ing up the trimmers fitted to the gang
condenser. If the condenser ie not provided
with trimmers, you could connect a small
preset in parallel with the condenser and
adjust this to give the desired increase in
capacity. Generally speaking it is pre-
ferable to increase the inductance as this
will result in improved signal strength.

H.T. Battery Life -

““1 have a 4-valve set of rather old design
which gives exceedingly good results, and I
do not want to part withit. My only criticism
is -that the H.T. battery needs replacing very
often, but I have found that a large part of
the battery is still in good order and I have
been using this part for a bed-light. Is there
any fault in the receiver which causes it
to run the battery out at one end ? If so,
how can I remedy it ? ”—R. C. S. (Basing-
stoke).

THE trouble mentioned by you is often

experienced when a receiver is em-
ployed which has several H.T. positiveleads.
One part of the battery is giving a greater
discharge than another, due to the fact that
the part of the battery which you have
found is not completely discharged only
supplies a single valve. It should be remem-
bered, however, that in most cases the
maximum cuirent is taken at the maximum
H.T. lead and thus there should not be a
great deal of difference in the discharge
rate as the low-voltage tappings are generally
only of the orderof a very few milliamps. If,

62»1/, Aot

toyour

M

eller

however, you are using a small-capacity
battery, this would account for the effects
mentioned, and in most cases you can
overcome the trouble by- obtaining a larger
type of battery. The best plan, however,
is to add decotpling circuits in the receiver,
so that only a single H.T.,positive lead is
used, and thus the battery is then discharged
evenly. ]

Push-button Tuning

“J] wish to modernise my old battery
set, and I have drawn up a few details as
to the changes I shall make. One point,
however, would be cleared up for me if you
could advise regarding mechanical tuning.
1 should like to fit this so that I can also
tune by the condenser. Could you
therefore tell me the best system to adopt?
I believe you can now buy the parts for this
form of tuning.”’—H. V. (Leigh).

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of:- problems or difticulties
arising from the construction of receivers
described in pur pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—
(1) Supply circuit diagrams of complete
multi-valve receivers.
‘ -(2) Suggest alterations or modifications of
: receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to

commercial receivers.

(4) Answer queries over the telephone.

{5) Grant interviews to gquerists.

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

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

Send your queries to the Editor, PRACTICAL WIRELESS,

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

Strand, London, W.C.2. The Coupon must be enclosed
with every query.

HERE are two forms of mechanical
tuning which you ecan add. One
utilises a number of small pre-set con-
densers with a separate button to switch
in the main tuning condenser, and the other
carries the main tuning condenser, the
operation” of the push-buttons being con-
veyed to the condenser. Thus pressure on
the buttons actually rotates the tuning
condenser and carries out the desired tuning.
There is a clutch device fitted so that
manual tuning may be effected when de-
sired. Messrs. Peto-Scott can supply this
unit (it was used in our push-button series
of receivers), and they can supply the
other type of unit in various patterns,
together with the various pre-set
condensers.

All-wave Tuner

I should like to build an all-wave
tuner capable of giving very wide ranges
of tuning, I have been looking through
various catalogues and there seems to be
many different types of coil available, and
I should therefore like to ask you to give
me your advice as to the best arrangement
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to adopt for a home-built mains receiver.’*—
D. B. Y, (Edmonton).
THERE are certainly many different
schemes which can be adopted, and
ifost of them have their disadvantages
and advantages. You can obtain one of the
screened multi-band coil units in any de-
sired combination, and operate these by
means of the special rotary selector switches,
or you can obtain small separate coils
for each waveband and "assemble these
yourself on a small panel or metal chassis
and with an appropriate switch carry ont
the desired band selection. A great deal
depends upon the type of circuit and the
resultant question as to the amount of
screening which may have to be employed,
but we think you will find suitable coils and
switches in the Bulgin range.

Wave-trap

‘1 am situated in a difficult position so
far as general reception is concerned and I
wonder if you can give me any idea as to the
best improvement for my set. This is a simple
battery three-valver. and the trouble is
selectivity. I get dozens of statlons at once,
especially morse, and I should like to im-
prove this at the minimum of expense.
What would you suggest in this case?>’—
T. C. A. (Folkestone).

GOOD wave-trap should effect the

desired improvement, and perhaps
the special tapped arrangement which was
described in our issue dated March 16th
would be found suitable. If you require the
greatest degree of selectivity in a wave-trap
a good iron-cored coil should be used,
although again a tapped coil 'is most
suitable so that an exact adjustment
may be carried out in conjunction with the
tuning condenser.

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
yeneral interest.

A BT it .

W. W. (Bedminster). Make certain that the new
coil has the same connections as the oid one. If so,
then the grid condenser and grid leak and also the
H.¥. choke should be changed for more suitable
values.

F. E. (Clacton).
the G.B. 16 voits.
suitable.

G. R. T, (Brixton). The chassis may be of wood,
provided that you earth all points now in electrical
contact with the metal chassis.

C. R.(Hercford). We regret that we have no details.
The nmkers only supply to registered dealers.

M. R. K. (Reigate). Put a’ .1 mfd. condenser in
parallel with the component and all trouble should
cease.

N. 8. (Bristol). We suggest the wooden pole, and if
possible, mount it on the side of tlie house.

D. R.\Liverpool). The wavelength is 14.35 metres.
Try on a 1nore suitable night.

M. ™. (Leicester). Can you verify the current ?
It appears much too high for the values specified.

D. H. (Tunbridge Wells). We regret that at the
moment we have‘no details of the station.

W. J. (Willingboro). We think the best plan would
be to obtain a copy of our book * Coils, Chokes and
Transformers.” :

J. B. (Dundee). An output meter is the best instru-
ment, or alternatively « good Set Analyser wouid
carry out the tests. We regret that we could not give
constructional data of the second type of instrument
but an output meter was described a week or two ago.

H. G. (Todmerden). Any good modern dual-range
coil could be used.

€. T. B. (Deptford). The details-have been given
in past issues, but these are now out of print. We hope
to deal with them again shortly.

A. K. (Lancing). Messrs. Premier Radio can supply
the transformer mentioned by you. :

The H.T. should be 120 volts and
Your by-pass condenser is perfectly

The coupon on page 148 must be i
attached to every query

)
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Classified Advertisements

ADVERTISEMENTS are aecepted for these columns
at the rate of 2d. per word (minimum charge 2/-
each paragraph). Series distounts of 5 per cent. for 13,
10 per cent. for 26 and 15 per cent. for 52 insertions
are allowed. All advertiscments must be prepaid.

EACH paragraph will commence with the first word
printed”in Id face capitals. Additional words in
Lold face capitals are charged at 4d. per word.

ALL communications should be addressed to the
Advertiscnent Manager, © Practical Wireless,” Tower
House, Southampton Street, London, W.C.2.

y

CABINETS

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

H. L. SMITH AND CO., LTD., 289, Edgware Road,

W.2. Tei: Pad..5801.

LITERATURE
NEW Ldition. American Amatour Relay Lenglm
Handbook. 500 pages of up-to-the-minute technical

information, 7/- post free. 1040 Jones Handbook;
approximately 700 pages dealing with every aspect of
Short-wave Radio, 8(6, post free.—Webb's Radio, 14,
Soho St., London, W.1. 'Phone: Gerrard 2089.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repalrs, Dritlsh, American, any
make. 24-hour servige, moderate prices.—Sinclair
Speakers, Puiteney Terrace, Copcnhagen Street,
London, N.1.

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

L.S. Repair 8crvice, 5, Balham Grove, London, 8.W .12,
Battersea 1221,

MISCELLANEQUS

BE TALLER!'!'—Inches put you milles aheadl!
Iucreased my height to 6ft. 33ins. Detalls 6d. stamp.
.—Malcolm ~Rose, Hcight - Specialist, BM/AYTE,
London, W.C.1

MORSE EQUIPMERNT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radlo Telegraph
Apparatus, designed and manufactured by I, R.
Mcliroy, World’s Champion Telegraphist. Sole dis-
tributors: Webb’s Radlo, 14, Soho Strcet, Londoa,
W.1. ‘Phone: Gerrard 2089.

MORSE TRAINING

WIRELESS Code Coursss, ** Book of Facts ™ Free.—
Candler 8ystewm Co. (L.0.), 121, Kingsway, Loondon,
w.C.2.

fAORSE casily learnt by gramophone records by
cx-Service Instruetor. Speeds from 2 words per
minute, Also private tuition in London.—Masters,
Pound Hill, Crawley, Sussex.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and cnergised 4in. to 14in,, In-
cluding several Epoch 18in.—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.
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FREE "ADVICE BUREAU

COUPON

: "This coupon is avallable until May 4th, 1940,
and must accompany all Queries and Hiuts.
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- PUBLIC APPOINTMENTS

AIR MINISTRY.

AERONAUTICAL INSPECTION DIRECTORATE.
Vacancies exist for unestablished appointments as
Examiners in the Gencral Lngineering, \W/I' and
Instrument Branches.

QUALIFICATIONS.

All candidates must have good general education, be
able to read drawings, nnderstand specifications, use
micrometers and other meuasuring instruments.

(a) Applicants for the General Engineering Branch
must have had practical experience in an cnflnecn’ng
works. An elementary knowicdge of materials testing
is desirable.

(b) Applicants for the Instrument BBrAneh must have
knowiedge of physics and training in light engineering
or instrument making. Candidates with knowledge of
optical lnstruments are also required.

(¢) Appllcants for the W/T Branch must have practlcai
kuowledge of W/T and elcetrical equipment with
technical tralning In radio communication equal
to City and Guilds final examination standard.

ACCEPTED candidates will undergo a perfod of
tralning in inspection as applied to the above subjects,
not excoeding three calendar months, and will be
paid £3 10s. 0d. weekly during training. Subsistence
allowanee of £1 Bs. Od. weekly during training is
pagable to married men normally residing outside
the training area. On suecessful completion of training,
eandidates will be appointed as Examiners at a salary
of £246, if 25 years of age or over, with a corresponding
reduetion of £12 per annum for each year under 25 on
joining (payabie monthly in arrear) if service is satis-
factory, and must be prcpared to serve In any part
of the United Kingdom.

NORMAL ago limits 23 to 60.

CANDIDATES should indlicate on their applications

{”:)r which vacaney they wish to be consldered—a,
ore.

AFPLICATIONS must be made on Form 786, copies of

which can be obtalned on application, by positcard

only, to: The Inspector-in-Chiarge, A.1.D. Tralning

8cliool (1.C.S./RIIC. 53), Brandoy Slcep, Bristoi, 1.

RADIO MAP AND GLOBE

WEBB’S Radlo Map of the World enables you to
locate any station heard. Slze 40" by 30° 2 colour heavy
Art Paper, 4/6. Limited supply on Linen, 10/6.
WEBB' Radlo Globe—superh,  12°  full-colour
maodel. Radlo prefixes, zones, ete. Heavy oxydised
mount. Post Pald, 27;6.—\Webb's Radio, 14, Soho
Street, Londou, W.1. 'Phone: Gerrard 2089.

RECEIVERS AND COMPORNENTS

ELECTRIC Lighit Check Metors, for sub-lettings,

garages, ete, 2007250 volts, 50 cy. 1-ph., supply 5,

10 or 20 amps., /- each, post 1/-.

SAVAGE Mains Transformers, input 200/250 volts,

output 50 volts at 6/3 amps., useful for arc iamps,

etc., 15/- each, post 1j«,

EPOCH_Super Cinemia Moving Coil Speakers. 18in.

cone. G-volt flell, 15-ohm speech coil, 85/- each C/F.

TRUVOX Public \ddress Horn Speaker Units, 16-ohm. 4

- speech coil, 6-volt field, 15/- each, post 1/8.

HIGH Voltage Transformers for television, neon, ete.,
200/240 v. 50 cy. 1-ph. primary, 5,000 and 7,000
volts sccondary, enclosed in petroleum jelly. Size:
5%in. x 41in. x 4}in., 7/6 each, post 1/-. Ditto, skeleton
type, §/6, Bost 9d.  All brand new.
D.C. TO D.C. Rotary Convertors, 220-volt Input,
14-volt 12 amps output, useful to garages for accumula-
tor charging 35/- each, C/F.
D.C. MOTORS, 200/230 wvolts, 1 h.p. 4,000 R.P.AL
douhle-ended shaft, zood condition, 35/- cach, C/I'.
SILVERTOWN Horizontal Galvanometers, jewelled
movementy, 5/- each, .post 6d.
MULTI-CONTACT Relays, EX-G.P.O.,, as used in
automatic exchange, condition as new, small size,
suitable for automatiec tuning for press-utton control,
heavy platinoid contacts, 2/6, post 3d.; 2 for 4/-,
03t 6d. : 3 for 6/, post 6d.
VERSHED R ing AmRmct.er, 20 amps, D.C.
in good condition, 50/- each C/F.
PHILIPS’ One-vaive Prec-stage Amplifiers, 200/240
volts, A.C. nwins, jess valves, 12/6 each, post 1s. 6d.
A.C. Induction Motors approximately 3 H.P. 1425
r.p.m. 200/230v., 50 cycles, 1 phase, new condition,
27/6 each, post 1/-.
X-RAY tubes 41 to 7 inch bulbs, Tungsten target 15/~
each, ditto Platinuin target 22/0 cach, packing 2/6
extra, carriage forward.
S Terms : Cash with Order.
ALL GOODS SENT ON THREE DAYS' APPROVAL
ACGAINST CASH,
GALPIN'S ELECTRICAL STORES, 75 Lee High Rd.,
Lewisham, London, S.E.13. Telephone : Lee Green 5240,

5/- .BARGAIN PARCEL comprising Speaker Gabinet,
2 Drilled Chassis, condenscrs, resistances and many
other useful components. Worth: £2. Limited
number. Postage 1/-.—Bakers Melhurst Radlo. 75,
Sussex Road, fouth Crexdon

| RECEIVERS AND GCOMPONENTS

RADIO CLEARANCE, LTD., 63, High.Hoiborn, London,
W.C.1. TELEPHONE : HOLborn 4631.

COMPLETE KIT of parts to build Lissen Hi Q Battery
Short-wave recciver, 5-01 metres switched. Brand
new goods boxed, with eircuit and instructions.
Listed, £4/15/-. Our prico, £1/19/11 less valves.

ALL-WAVE super-het. chassls, 5 valve A.C. Latest

Mullard valves: T.H.4.B., V.P.4.B., T.D.D.4, Pen
A4, L.W. 4/350v. Ranges: 8hort-wave, 16-18
metres. Med.-wave, 200-560 metres. Long-wave,

800-2,200 metres. Size of Chassis: 143" long, 74”7
decp. Ileight overnll, 8}°. Controls tuning-at side,
voluine on/off at side, wave-change. Provision for
pick-np. Complete with valves and knobs, £4/17/6.
Special speaker. 1.500 ohins ficid, 10/6 each.

H.F. choie. Lissen H1 Q Compact disc type with
fect. Doxed. List, 2/6. Our price, 6d. each.
ULTRA