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Here is a splendid
Presentation Camera for
you AT LESS THAN
HALF ITS REAL
VALUE, and a roll of film,
ABSOLUTELY FREE'!

The offer is open to all Readers and
members of their families. The Camera
has been specially made in Great
Britain, and is definitely guaranteed to
produce Splendid Pictures. It is fitted
with an Instantaneous Shutter to give
snapshots, also a Special Attachment
for making Time Exposures. So simple
is the Camera to operate that a child
can take successful photos.

The Camera is covered with black
leatherette. It has a real leather handle,
two brilliant view finders, nickel-plated
silent winder, and British-made Meniscus
lens.

Post the form to-day, and you will
have this wonderful Camera and free
roll of film in your possession before
Whitsun—sure of a happy, picture-
making holiday !

GIVE YOUR CHILD THIS CAMERA
—LET HIM SNAP THE FAMILY

o

HOW TO SECURE YOUR CAWMERA
AND FREE ROLL FiLM
Fill up the Reservation Form on left and
post at once to the address given on it.

When we receive the Reservation Form
from you we will immediately reserve in
your name one Camera and Free Spool
of Film, and a Special Instruction Booklet.

On the back cover at foot of this number

With this Free Spoo!
you will receive
detpils of a wonder-
ful opportunity
whereby you can
obtain every spool
of flm you require
af sJutely free

Post this Reservation Form IMMEDIATELY to:

PRACTICAL AND AMATEUR WIRELESS
(CAMERA DEPT.), 8/11, Southampton Stzeet, Strand, London, W.C.2

In accordance with thke conditions of your special Half-Price Offer, please rescrve a
a Camera and Free Roll of Film in iy name. (Please write in Block Letters.)
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of ¢ Practical and Amateur Wireless »’ you
will find a Gift Token marked “ Camera 1.””
Cut this out and keep it by you until next
week, when No. 2 will appear.

To claim your reserved Camera and Free
Rofl Film, and Instruction Booklet, you
send these two Gift Tokens, together with
your postal order for only 2s. 10d. The
price includes packing, carriage, and
delivery.

Your Camera, etc., will then be des-
patched, and should be in your hands
within ten days of receipt of your postal
order.

This offer applies to persons residing in
Great Britain and Northern Ireland:
Readers in the Irish Free State must pay
any duty imposed.
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W. J. Delrney, H. J. Barton Chapple, Wh.Sch.,
B.Sc., A.M.I.LE.E., Frank Preston.

Technical Staff:

ROUND #e WORL

Summer Time
RANCE, Belgium, and Portugal ad-
vanced their clocks one hour previous
to our change-over to British Summer
Time. The Eastern States of North
America made this alteration on April
26th and Holland will follow suit on May
15th. Until the latter date B.S.T. will be
forty minutes ahead of Dutch (Amsterdam)
time.

More Wireless Licences
T the end of March the total number
of listening licences in force in the
United Kingdom was 7,617,797, or an
increase of 606,044 over the preceding
twelve months. Germany on April lst
held second place with 7,583,841, of which
over 594,600 were distributed free of
charge. The race is now on.

New Broadcasting System
R. N. COOMANS, Technical Director

of the Kootwijk and Noordwijk |

(Holland) radio stations successfully
demonstrated recently at Amsterdam a
new method of broadcasting which may
exert considerable influence, in the near
future, on the planning of new trans-
mitters. The system is based on the use
of asymmetrical sidebands.

Strasbourg versus Saarbruecken
N view of the proposed increased power
of the Strasbourg P.T.T. station, the
Germans are hurrying forward the in-
stallation of the new Saarbruecken trans-
mitter. of which the output is also to be
greater than that of the plant at present
in operation.

The Talk-see Line
T'HE co-axial cable which is being
installed between New York and
Philadelphia for the conveyance of tele-
vision transmissions is called by the
engineers the ‘talk-see’ line, as it will
carry both speech and vision. According
to a statement made by an official of the
Bell Telephone Laboratories, it may take
six months to complete the laying of the
cable, as it is ninety miles long, with
amplifiers and repeaters at intervals of ten
miles.
I.E.S. Wants Announcets
AN appeal to the general public is to be
made by the Irish broadcasting
authorities for candidates desiring the post

of assistant announcers at the Dublin and
Cork studios. Aspirants, in addition to
being fluent English speakers, must also
be efficient in the Irish language, and are
expected to possess a good knowledge of
both French and German.

Southern Relay on Isle of Wight ?
TESTS are being carried out by a B.B.C.
mobile transmitter on the Isle of
Wight with a view to ascertaining whether
such a site as Gurnard (near Cowes),
Yarmouth, or Carisbrooke would be more
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favourable for the installation of the new
relay station than its present position at
Bournemouth. The general opinion would
appear to be that a medium transmitter
on the Island would provide an excellent
service to the whole of our South Coast.

Improved U.S.A. Police Car Radio

E General Electric Company of

America has equipped ten police
patrol cars and an ambulance with two-way
radio apparatus enabling immediate contact
to be made with local headquarters at
Evanston (Illinois). The transmitter and
receiver are solely tuned to the wavelength
of the main station, and thus an S O S call
from any one of them is received simul-
taneously by Police headquarters, hospital,
ambulance, and the other patrol cars.
The system is to be adopted by other
U.S.A. police districts.
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Another Anti-fading Aerial
ALTHOUGH powerful, the signals from

the Prague (1), Czechoslovakia,
broadecasting station on 470.2 metres are
subject to considerable fading, a defect
to which so many of the older stations have
been prone. Work has now been started on
a new anti-fading aerial system which it
is hoped will be completed by the end of the
summer.

Note These Altered Wavelengths
RADIO AGEN (France), which had been

working for many months on 345.6
metres (868 ke/s), has incrcased its wave-
length to 360.6 metres (832 ke/s), and
although of low power can be well heard on
its new condenser reading. The Turkish
station at Ankara has also moved from
1,312 metres to 1,961 metres (153 ke/s) at
the very top of the long-wave band.

Another Paris Broadcaster
'HE newspaper Paris-Soir has acquired
the broadcasting licence held for
some ycars by Radio Béziers and will use
it for operating the old Bélin radio trans-
mitter at Rueil-Malmaison, near the French
capital. This station was formerly devoted
to cxperimental transmissions of photo-
graphs and pictures on the Bélin system.

The Frantic Beating of Tom-toms
'HE Italian stations recently carried
out a broadcast of songs and dances
by native African troops at the Fortress
of Makalé, in Eritrea, relayed viz Asmara
and Rome. As the programme was one
which met with considerable approval from
Italian listeners the E.I.A.R. propose to
repeat a similar entertainment in the near
future, but on this occasion from a district
nearer the battle area.

Summer Time in Europe
AS, in previous years, the Western dis-
tricts of the U.S.S.R., including
Leningrad and Moseow, are adopting
summer time. It should be borne in mind,
however, that the change does not affect
Spain or Algeria and Morocco, which are
retaining Greenwich Mean Time, and will
for the duration of summer be one hour
behind B.S.T. Germany, Italy, Switzerland,
Czechoslovakia, Denmark, Norway, Sweden,
Poland, Austria, Lithuania, and Yugoslavia
maintain Central European time throughout,
the year. This coincides with B.S.T.
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For Amusement Onl
OHN LAMPSON has prepared a pro-
gramme entitled ‘ For Amusement
Only,” which he will present from West
Regional on May 14th, with Lilian Keyes
(soprano), the West Country Chorus,. and
the Clifton Light Orchestra (conducted by
J. Leslie Bridgmont) as the artists.
The programme will be divided into
three sections, each consisting of a
game. The first is described as
“An Enigmatical Essay,)” the !
second is a crossword puzzle and
the third a pot-pourri of songs
from films and musical comedies
in which listeners will be invited §
to guess the show from which the
numbers are taken.

A Futurist Band
ESTERN Cabaret > No. 7
will come from the Grand
Atlantic Hotel, Weston-super-
Mare, on May 16th, when listeners |
will hear Reginald Williams’
Futurists Band.

North Stars Shine Again
F the B.B.C.’s postbag may be
relied upon to indicate the
tastes of listeners, there is not the
slichtest doubt that Violet David-
son and her Concert Party have
provided acceptable entertain-
ment. On May 16th she will
presentin the Northern programme
a programme of * Further Remi-
niscences of the Old Beach
Pavilion, Aberdeen,”” now so
happily presided: over by Harry
Gordon.

A Burlesque in Rhyme : Mid-
land Programme on May
13th

ARTYN WEBSTER is to
produce another of Moore

Raymond'’s burlesques in rhyme in

the Midland programme on May 13th. The

first one was ‘ The Marmalade Mystery.”

An explorer, named Plantagenet McFortes-

cue, is the hero of the new one, i* The

Belle of Boopadoo.”” He was d.lsappomted

with the jungle domain, which he had

hoped to civilise, for did not the King

Umbopo answer 'his salutation with the

words “ Nerts! and the same to you!”

However, he solaced himself by falling in

love with the King’s ex-governess, Maisie

Smith, of Golder’s Green. By way of

interlude, there is a capital scene between

Umbopo and a hat salesman. John

Morley has written the music, and he

and Valerie Larg will take the parts of

the two narrators. Reginald Burston is

to conduct the Revue Orchestra and B.B.C.

Midland:Chorus.

Fishing Talks
ROM time to time it is hoped to include
‘ Fishing Talks ’’> in the Welsh sum-
mer programmes. The first one comes on
May 6th, when D. O. Thomas wdl speak
about ** Fxshmv on the Towy.”
Thomas is & member of the Board of
Conservators for the Towy Fisheries
District, and he will give a graphic descrip-
tion of hooking and playing a salmon.
From source to mouth the Towy is a
sueccession of pools and shallows which
contain coarse fish—trout, sewin and
salmon. Its course lies through the most
beautiful country, and the well-wooded

8 8 D (=0 €1} 8 8 ) QD w8 000 DS 4 0e } U

F INTERESTING and TOPICAL :
A PARAGRAPHS 1
bauks and the numerous castles, some in
a fair state of preservation, add to the
delight of the anglex

A CHASSIS-STAMPING MACHINE

SOIVE THIS?

Problem No. 190

Robinson had an A.C,/D.C. recelver supplied
from A.C. mains which hummed excessively,
He was told that this could be remedfed by
connecting a fixed condenser across the heater
circuit. He obtained a 4 mfd. condenser and
connected it between the heater end of the
heater dropping resistance and H.T.—, This
certainly reduced the hum, but also caused a
reduction of signal strength and after a while
the heater dropping resistance became over-
heated. He removed the condenser and tested
it, but found it to be in order., What was the
reason for the overheating and loss of volume ?
Three books will be awarded for the first three
correct solutions opened. Address your letters
to the Editor, PRACTICAL AND |AMATEUR
WIRELESS, George Newnes, Ltd.,
Southnmpton 8t., Strand, London, W.C.2.
Envelopes must be marked Problem No. 180
in the left-hand corner, and must be posted to
reach this office not later than the first post
Monday, May 11th, 1936.

o . 3

Solution to Problem No, 189.

ILF. oscillation was occurring in EHis's receiver
owing to inadequate screening of the H.F. components
It 1s difficult to provide sufficiently effective screenin;
when an efficient H.F, pentode is used, however, an
the best remedy s to provide a grid bias Volume control
so that the efficiency of the first valve can be controlied.

The following three readers successfully solved
Problem No. 188, and books are accordingly bein
forwarded to them i—H. G, Trimhle, Church Hill,
Holywood, Belfast; S. P. Hill, 35, Bewdley Rd.;
Stourport-in- Severn, Wores. ; W. E. Birmingham,
53; Queens Rd., Wimbledon, 5. w9,

—amaren

8-11,

This powerful press transforms sheels of metal into chassis af one blow.

ll is installed at the Southend works of Messrs. E. K. Cole' Ltd.

1 | Edinburgh Trades Silver Band

SEVE’\I years ago two trades band

enthusiasts, J. Fairley and Mark
Ormlston, set about the raising of a barid
in’ the Canongate, Edinburgh. They got
the men they wanted, but how could they
raise funds to buy instruments ? They
heard that a complete sct belonging
to a band which had ceased to exist
could be had and a business man in
the Canongate agreed to advance a
loan. A hallwas secured and prac-
tice began in good earnest. The
Ed.mburgh Trades Band needed a
considerable amount of practice,
but hard work and able supervision
worked wonders. In their spare
moments the bandsmen transformed
an old, uninhabitable place into
suitable and even bcautiful pre-
mises. The band possesses three
trophies, won at the Border League
Contests, and is confident of adding
to the number in the near future.
They will be heard on May 9th from
the Scottish transmitter.

A Baseball Commentary
OR the first time on record a
commentary on a baseball
match will be given to British
listeners .from the National trans-
mitters on May 23rd. The match
is between White City .and West
Ham, and will be played at the
White City. Mr. Robert Bowman,
who will be remembered for his
vivid description of an ice hockey
match at /Garmisch during the
Olympic Winter Games, will be the -
commentator. Baseballis becoming
increasingly popular in this country,
and there is mow a big baseball
league in existence in the London
digtrict. Most of the players jare
Canadians or Americans temporarily
resident in England, but the crowds
who flock to watch them are
‘English. - On the Saturday before
the match, May 16th,. the sports talk in
the National programme will be devoted
to baseball, which will provide listeners
who know nothing of the game with the
opportunity of repairing this gap in their
athletic education in time to take an
intelligent interest in what 1s certain to
be a brilliantly swift and “racy’ com-
mentary. It looks as if the days are
numbered when baseball will be described
by people in this country as a ‘‘kind of
rounders.”’

Vauxhall Gardens

AUXHALL in the days of the two-
horse carriage and the sedan chair
was one of London’s most fashionable
quarters. The lovely houses still remain,
now peopled by thousands of South
Londoners. The B.B.C. Variety Director
has decided to make Vauxhall Gardens.
the setting of a story and bring to life the
atmosphere and tempo of that more
spacious age, when silks and sating, con-
veyed by sedan chairs to the lovely gardens
of Vauxhall, gave life and gaiety and a
charming atmosphere to that romantic
neighbourhood. Such a background offers
to broadeasting a rich environment, for
there is available both prose and poetry
With the B.B.C. Theatre Orchestra and-
many artists suited to this theme, Vauxhall
Gardens will live again durm,, the summer
programmes,
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The “Elf” Midget Portable Three

FREE BLUEPRINT

ACH year since this journal commenced publication

I have produced a portable receiver and issued a

Free Gift Blueprint of it. You will notice that

each of these receivers is smaller than the one which

preceded it, and each of them has become lighter,

cheaper to make, simpler to build, and yet has main-

tained a high standard of performance.” Outstanding
portables in this series have been the

NEXT WEEK!

made specially light so that even a hiker would scarcely
notice that he was carrying it. It is small in size and
conveniently carried by the cyclist. It will tuck into a
corner of your suitcase and help you to wile away the
lazy hours at the seaside, and to enjoy the programmes
in the room of your hotel. Its batteries are midget but
adequate for the receiver. Its cheapness will be apparent

from the advertisements in the nextissue,

Featherweight, the Atom, and the ===
Cameo. Next week I shall introduce !} B F J
you to my ‘“Elf;” which name is Y

intended to convey some idea of its i

whilst ‘an inspection of the b]ucprmt
next week will indicate that a school-
{ - boy could ‘make it.

= ‘Notwithstanding its small size, it yet

Lilliputian proportions and low weight.

A few years ago the term ° portable” was a decided
misnomer, for you needed to bc something of a Hercules
in order to yank them even a few inches, and their size
was truly Brobdingnagian. They were not cven trans-
portable. Manufacturers were chiefly to blame for this,
since for many years they refused to make small com-
ponents. It was chiefly due to the lead T took on this
question that eventually
we were supplied with
small valveholders, smail
tuning coils, small vari-
able condensers and
valves, transformers, re-
sistances, and so on.
There is no particular
merit about size, and the
public have long ceased
to be deluded by the big-
bag-of-sweets-for-a-penny

idea. You could not
charge 16s. 6d. a few
years ago for, say, a

-transformer unless you
gave a man a handful
of transformer. Actually
there is no néed for him
to have morec than a
waistcoat-pocketful.

Since I produced my last portable, interest in portable
radio has grown, commensurately with the increase in
hiking, cycling, motor-cycling, camping and caravanning.
Weight is an important factor. A cyclist, for example,
likes to expend his ergs in propelling his vehicle, and
likes as little bicycle as possible. He does not want to
perspire by carrying a heavy wireless case in his saddle-
bag. He wants a receiver which will work with a most
ineflicient aerial and earth, and which will give him a
fair number of stations on

Here are prevlous “portables from our laboratories.

acquits itself well on the score-of efhci-
ency and the number of stations received. About a
dozen stations are easily receivable on the medium-wave
band, and three on the long-wave band. The reception
is such that it will easily operate a small moving-coil
loud-speaker, although for some purposes readers may
elect. to use headphones.

‘The Circuit

And now, for those fans who must indeed know the
very intimate dctalls of the make-up of a receiver, some
facts on the circuit will
not be out of place.
There is nothing unusual
in the general arrange-
ment, and, as I have
repeatedly pointed out,
the old and trusty three-
valve combination of
H.F., detector and out-
put stage wants a great
deal of beating. It may
be regarded as the key-
stone upon which all
receivers are fashioned,
and although it cannot
be claimed that it is the
last word in either sen-
sitivity or selectivity, it does give a remarkably good
performance and speaks well for itself under practically
all conditions. Two tuned circuits can be used with
this arrangement, and in this new portable I have
employed two newly-designed coils which are extremely
small and are mounted on a switch assembly, the
complete coil-switch arrangement then being smaller than
a standard single screened tuning coil.

In spite of the fact that size and weight had to be kept

On the right s the
Atom—How will the Elf compare with these?

‘well down, I have been enabled to employ transformer

coupling between the detector

medium and long-wave bands. -~ : o - + and output stages, a minia-
He does not expect to get COMPONENT LIST FOR THE “ELF” ture component .demgned by
Timbuctoo or any other of the Special Coil Assembly BT.S. Messrs. Bulgin being employed
1881 o .0005 m| c nse ,t Co Pol

remoter transmissions. If he T e S S q:g’wp?eolﬂe:ﬁ:’;l St for the purpose. It may be
does the EIf is not for him. _Th;ee fixed condensers, type Tubular—two =iy taken as a matter of course
So manyfccnstructorsl expect Thrﬁgsﬁxédm::ustanmne 1 meg., <;nc 15,000 .y that I should ‘use the Midget

o one 5,000 ohms (1 watt rating ubilier >hi .
too much from a portable. You Py oo i 1 e Dot valves which have been pro
do not select an Austin Seven Three” valve-holders, type deget—-one Spm. o duced by Hivac, and these
in order to beat Sir Malcolm Taedbin 3 i small valves and components

plugs—G.B.+, G.B— . . Belling Lee ¢ p

Campbell’'s  Bluebird. e : Sas P b g::gg';::: are adequately backed up by
former is intended for general Three valves—One XSG, ;z.,e XL, one xv Hivac a miniature accumulator, H.T.
utility, whilst the latter is One b vile i el - Doydex and G.B. battery from the
specially constructed purely e fp‘;‘;}(‘e;‘““m“’a‘"- oy el Ce”’“” §rige Exide range. Full construc-
for the purposes of speed. The One pair headphones Ericsson tional details and the Free Blue
Elfis a special-purpose receiver . Lo Print will be given next week.
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Points About

Conde

Calculations

By the Use of the Tables Compiled in
Caleulations will be Avoided = =

HOICE of the capacity of fixed con-
densers in a wireless circuit, though
usually not very critical, has to be

made with due regard to the function which
each condenser has to perform and to the
values of the other components with which
it is associated. This usually means a small
amount of calculation—not of a very |
claborate nature—since some very useful
rules of thumb have been evolved to simplify
these calculations to the lowest terms.

Before dealing with some of these simple
rules there are one or two types of calcula-
tion which every constructor has to perform
on occasion, and which can be further
simplified for him in ways to be described.
For example, having ascertained that a
fixed condenser of a particular’ capacity is
required in a certain position, the con-
structor may find that he has not just the
right size in his possession. If, however, he
happens to have a selection of other sizes at
hand, it is quite possible that he may bc
able to make up the required capacity by
using two or more condensers of smaller or
‘even larger value.

Combinations

In the case where the condensers avail-
able are smaller than the required capacity,
all that is necessary is to select two or more
condensers whose combined capacities
when added together make up the total
required, and to connect them all”in
parallel. For example, a 2 mfd. bypass
condenser could he made up of two 1 mfd.
condensers in parallel.

But supposing all the condensers available
are larger than the desired value—how can
a smaller capacity be made up? The
answer is, by connecting two or more
condensers in series, and it is here that the
first small calculations are necessary.
The actual formula for finding the capacity
of two condensers in series is to multiply
the two values together and to divide the
result by their sum, and for three con-
densers the calculation, though no more
difficult, is a little more complicated.
Moreover, since in order to obtain the
desired value it may be necessary to work
out the capacities of several different
combinations and select the nearest to the
required value, the process becomes a little
more tedious.

TABLE 3 H
REACTANGCE OF LARGE BYPASS CONDENSERS :
CApaCITY REACTANCE (ohms)
(mfd.) ngpmx )
at 50 100
eycles. cycles.
Jé5 13,000 6,500
H 5 8,500 3,250
2 1.0 3,250 800
2.0 1,600 800
4.0 800 400
8.0 400 200
12.0 250 120
25.0 120 60
60.0 50 25
g B 0
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TABLE 4
.-REACTANCE OF SMALL COUPLING BYPASS
: CONDENSERS :
i CapaCiTY REACTANCE (ohms) :
(mfd.) (approx.)
at 50 cycles, at 1,000 eycles.
.001 3,250,000 160,000
002 1,600,000 80,000
.003 1,100,000 60,000
004 ’ 800,000 40,000
005 650,000 32.500
006 500,000 25,000
01 325,000 16,000
.02 160,000 8,000
.05 65,000 3.250
1 32,500 1,600
a et

this Article many Tedious Condenser
= : By H. BEAT HEAVYCHURCH

A Helpful Table

The attached Table (1), however, reduces
the amount of calculation very considerably.
It consists of two columns, the first of which
is headed ‘¢ Capacity in mfd.” and the
second ** Reciprocal.” To find the capacity
of any combination of condensers in series

it is first of all necessary to write down the
TABLE 1
CAPACITY IN MFD. RECIPROCAL.

.0001 ,000
00015 6,660
0002 5,000
00023 4,000
0003 3,333
0004 2,500
0005 2,000
L0006 1,666
001 1,000
0015 666
002 500
0023 400
003 333
004 250

: 005 200

: 006 166

@ 01 100

2 02 50
05 20
1 10
2 5
25 4
5 2

number in the * Reciprocal” column

corresponding to each of the condensers.
These numbers must then be added
together, after which the combined capacity
will be found in the first column opposite

the number in the * Reciprocal ” column-

corresponding to the sum of the reciprocals
already obtained.

Forexample, suppose that two condensers,
each of .01 mfd., are connected in scries.

TABLE 2
MINIMUM VALUES OF L.F. COUPLING CON-
: DENSERS FOR VARIOUS GRID LEAK VALUES

i
H
-
3
H

[

Grip LEAK CouPLING CONDENSER i
(me%ohms) (mfd.) b
0 .006 H

05 .012 A
0.25 024 i
0.1 .08 i

The reciproeal of .01 from the Table is 100,
and as there are two such condensers we
must add another 100, giving a total of 200.
The capacity in Column 1 corresponding to
200'in the ““ Reciprocal ’ column is .005 mfd.

It will probably happen that when the
sum of the reciprocals has been obtained it
will be found that there is no number in
the ¢ Reciprocal ’ column "exactly corre-
sponding to this figure, but in these circum-
stances the nearest figure must be taken.
This does not very-much matter for, as
already cxplained, the values of fixed con-
densers in wireless circuits are seldom very
critical. For example, a .01 and a .02 mfd.
condenser in series correspond to reciprocals
of 100 and 50, respectively; these two
numbers added together give 150. The
nearest t6 this in Column 2 4s 166, and this

corresponds with a condenser of .006.
Therefore, a condenser of .01 mfd. in series
with a condenser of .02 mfd. can be con-'
sidered as approximately the equivalent of
a .006 mnfd. condenser, although, if the value
were worked out mathematically, their
actual capacity would be .0066. The error
is only about 10 per cent., which is of the
same order as the manufacturing tolerance
of thesc small condensers.

Coupling Condensers

We now come to cases in which a little
calculation is required to arrive at the best
value for a fixed condenser. This usually
occurs in connection with the coupling
condenser in a resistance-capacity amplifier.
A full discussion of the factors governing
the design of such couplings is outside the
scope of the present article, and in any case
they have been dealt with before in these
columns, and it must suffice to remark that
the liability to pass the lower audio-fre-
quencies without serious bass attenuation
suggests a fairly large capacity, while an
upper limit is set by the necessity of avoid-
ing choking the grid circuit due to the
inability of the grid leak to discharge the
coupling condenser rapidly enough.

There is a fairly generally accepted rule
of thumb governing the size of such a con-
denser. Briefly stated, itis that the capacity
of the coupling condenser in microfarads,
multiplied by the resistance of the grid leak
in megohms, should not be less than .006,
and it may also be added that the grid leak
should not be less than four times the value
of the anode load of the preceding valve
and not greater than .5 megohm, or such
lower'value as may be recommended by the
valve-maker. (See Table 2.)

According to this formula, therefore, the
correet size of condenser for use with a
.25 megohm grid leak would be .024 mfd.
as a minimum, but in actual practice a
rather larger value would be chosen, such
as the standard .05 mfd. component.

Bypass Condensers

The next case is that of the bypass con-
densers insmoothing and decoupling circuits
and for automatic grid-bias arrangements.
The requirement is that the condensers
shall have a low reactance to the frequencies
it is desired to bypass, compared with the
impedance to those frequencies offered by
the smoothing choke or decoupling resis-

(Concliuded on page 215).

TABLE 5

REACTANCE OF CONDENSERS AT RADIO

FREQUENCIES. g

H

CAPACITY REACTANCE  (ohms). 1

(mfd.) at 1,000 ke, at 200 ke.

0001 1,600 8,000
0002 800 4,000
0003 500 2,500
0004 - 400 2,000
0005 300 1,500
001 160 800
002 80 400
003 50 250
004 40 200
005 30 150
01 16 80
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Circuits, By

E have now studied the require-
ments of the ordinary type
of short-wave coil, and it will

have been apparent that where a receiver
is intended to cover a number of wave-bands
‘it is preferable to utilise - plug-in coils.
This does not indicate that the multi-range
coil is inefficient, but merely that its purpose
is limited and obviously for those to whom
it is not so important to have every con-
ceivable waveband available, a multi-
range coil will suffice. However, the
experimenter prefers to be able to adapt
the receiver as he desires and thus will use
a coil which may be changed at will, and
for the constructor who does not want
too much complication in the actual
'building of the receiver, the same type of
coil will appeal on account of the omission
of switching arrangements. The more
standard plug-in coils which are now in
use employ either 4 or 6 pins on the base.

/

PRIMARY
OR ~—>

REACTION 2
con -
SECONDARY
COIL BASE SEEN
FROM BELOW IR

Fig. 1.—The conneclions.for the standard 4-pin
coil,

In some cases a 7-pin base is adopted, but
only 6 pins are connected. The latter
type of coil may be plugged into a standard
‘7-pin valveholder, whilst the 4-pin coil
may be used in conjunction with a 4-pin
valveholder. The 6-pin coil requires a
special 6-pin coil base, and these ar:
obtainable from B.T.S,, Eddystone, and
other makers of short-wave apparatus.
The 4-pin type of. coil generally consists

AERIAL TURNS OF
THIN WIRE ;{VTER-

WOUND W/
GRID TURNS

REACTION
Col,

GRID TURNS'
2
WIRE

Fig. 3—Diagrams showing how the ends of the
coils are passed through for anchoring and how the
aerial coil is inferwound.

Short-Wave
Coil Data

Winding Details and Standard Pin Connections
for Short-Wave Coils for Use
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H.F. transformer.

The remaining
type of coil utilises
three windings and
these provide the
same arrangement as in the 4-pin coil,
with the addition of a winding which may
serve as primary or reaction as desired.
The circuit was given last week, and the
standard pin connections are shown in
Figs. 1 and 2.

Winding Your Own Coils!

For those who wish to wind their own
coils one of the plain coil formers should
be obtained from B.T.S., Eddystone, or

{
COIL BASE
SEEN FROM BELOW

Fig. 2.—Connections for the standard 6-pin coil.

Raymart, and these will be found to have
an overall diameter (over the vibs) of
approximately 1}ins. The most useful
short-wave ranges may be said to extend
from 10 to 100 metres, and this range may
be covered by means of a short-wave tuning
condenser having a maximum capacity of
00015 or .00016 mfd. and a set of three
coils. It must be emphasised that wave-

lengths can only be given approximately I

Fig. 4— Arrangement of the 4-pin coil in the aerial circuit.

as there are considerable modifications due
to stray capacities. Furthermore, the
minimum wavelength of a given coil will
be governed by the minimum capacity
of the tuning condenser, and thus the
better the condenser the lower will be the
minimum wavelength. The three coils
may be wound to cover from 11 to 25
metres, from 22 to 47 metres and from 45
to 100 metres. A slight overlap on each
coil will ensure that the total range is
covered without any dead areas, and the
following table gives the number of turns
for these three coils, for both primary and
secondary. The coil formers are, of course,
fitted with 4 pins, and the type. which is
provided with threaded ribs should be
selected in order that the turns of wire
may be spaced and kept firmly in position.

Four-pin Coils

Secondary = Primary

Coil 1 W 4 turns 2 turns
Coil 2 8 turns 5 turns
Coil 3 25 turns 9 turns

The wire used for Coils 1 and 2 and for
the secondary of Coil 3 should be 22 gauge,
either tinned or enamelled. In order to
accommodate the total winding for Coil 3,
the primary may be wound with a much
finer gauge, and a slot should be cut at
the lower end of the former into which
the turns are wound. In each case the

(Continued overleaf)

Fig. 5.— A 6-pin coil used as an H.F. transformer with reaction.



206

!
r
|

|| £

Fig. 5.—The 6-pin coil used in a simple delector
stage, with reaction.

(Continued from previous page)

carthed end of the secondary is nearest
the pins, and the primary is not joined to
the secondary at all. By this means it
may be employed with a reaction con-
denser earthed direct, or may be used for
an aerial coupling coil or as the primary
in an H.F. valve anode circuit, without
difficulty.

Seven-pin Coils

To accommodate a further winding in
order that a complete H.F. transformer
with reaction may be employed, a fine
gauge covered wire will have to be obtained,
and No. 28 should prove quite suitable.
This should be interwound with the lower
turns of the secondary winding and should
normally be employed as the primary,
with the reaction winding as given for the
4-pin coils. Exactly the same number of
turns may be employed. It is, however,
quite possible to interchangé these two
windings, and experiments may be con-
ducted with each receiver to find the most
suitable combination.

“ Secondary | Primary @ Reaction

Coil 1 | 4turns | 2 turns | 2 turns
Coil 2 8turns | 5 turns | 5 turns
Coil3 | 25turns |9 turns | 9 turns

PRACTICAL AND AMATEUR WIRELESS

The standard connections are given in I
Figs. 3, 4, 5 and 6, which show the use of
the 4 and of the 7-pin coils in the most
colnmon types of circuit.

The ends of each winding should be passed
through a small hole drilled in the former
and then threaded down through the pins,
which are hollow and are provided with a
hole at the extremity. If enamelled wire
is used, the enamel should be scraped off
and the wire then soldered neatly on the

HT
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standard components will be obtained
which will form the basis for- experi-
ment and the design of a good short-
wave receiver,

Marking the Coils

The coils should, of course, be identified
8o that they may be readily selected when
a change in wavelength is required, and if
the numbers 1, 2 and 3 above given are
kept in mind it will suffice to seratch or
paint these numbers on the top of the coil
former. If, however, the Raymart coil
formers are obtained it will be found that
there is a groove or recess in the top of the
former and a disc of cardboard may be cut
to fit into this groove. This may then be
marked with the actual wavelengths which
the coil is found to cover after it has been
tested, and it will form a permanent
record. The disc should be 1l#in. in

| diameter.

Fig. 6.—The 4-pin coil used in an electron-
coupled oscillator circuit.

point of the pin. The surplus is then cut
off. Between the two windings a small
space should be left, and in most cases it
will be found that one space as indicated
by the grooves on the ribs will be found
most suitable. It will often pay the
experimenter, however, to carry out a few
tests with a view to finding the best
arrangement for his individual circuit and
his aerial-earth system. The same thing
applies to the actual size of the primary
(or coupling) winding. When used in the
aerial circuit, for instance, it may often
prove worth while to ignore this winding
and to connect the aerial through a fixed
or pre-set condenser to the ‘ top’ of the
secondary winding, but by making the
coils as here described more or less

beem——=4H---H

o=-——-9

1
F-—---- 1)
Ly e

v

BARSE OF COIL
VIEWED FROM
UNDERNEATH
~

Fig.'7.—Diagram showing connections and coil
arrangement of the 4- and 6-pin coils.

PROGRAMME NOTES

A Cycling Tour
ILLIAM QAKLEY, a Councillor of
the C.T.C. and cyeling correspondent
of two evening papers in the Midlands, is
to give a series of weekly talks entitled
““New Country,” commencing from the
Midland station on May 6th. He will
describe some adventurous Midland routes.
In the first, ‘“Cycling Across the Ber-
wyns,” the track from Llanarmon to the
Bala Valley is for some miles between 1,000
and 2,000 feet above sea level. Mr. Oakley
has ridden in Normandy, Belgium, and the
Black Forest, as well as during the War in
Ttaly, Corfu, and Macedonia. His favourite
British county for cycling is Shropshire.
He took a leading part in the post-War
expansion of the C.T.C. in Birmingham
and district.

A Midland Composer
ROM the same station and also on
May 6th, the fourteenth Midland
Chamber Concert will be given. This pro-
gramme will consist of the works of William
Alwyn. He was born in Northampton, and
had his early musical studies there, receiving
great help from the late Mr. Charles J.
King, who did a great deal for Northampton
musicallife. He went to the Royal Academy
of Music with a scholarship for flute-playing,

L
L

This illustration shows iransformers in a rolary
turniable, which is used for puiting them through
their many lesis at the Ferranti works at Moston,

Manchester,

studied composition under Sir John
McEwen (now Prineipal), and later became
Professor of Composition there. His work
includes twelve quartets, five preludes for
orchestra, a piano concerto and overture,
and a number of songs. The preludes have
been played at Proms, and the concerto
and overture were recently broadcast from
London. Birmingham Ladies’ String
Quartet will play his Quartet No. 10, En
Voyage. It was written on a voyage from
Auckland, New Zealand, vic Panama, and
is dedicated to ‘“The Ship.” Eveline
Stevenson, the Birmingham soprano, will
sing two groups of his songs.

Sydney Howard

IS famous stage and sereen comedian

had decided to give listeners during
the early part. of May the benefit of his
long experience, or rather thorough Lan-
cashire upbringing, in the form of a series
of household hints. The B.B.C. has for
years struggled to ineulcate better house-
keeping. Unfortunately, Sydney Howard’s
witticisms or born mots have causcd engine
trouble to the ship on which he is * cruis-
ing,” forcing it to enter Capetown for
repairs. He has wired the B.B.C. stating
that Howard’s contributions to domestic
economy must necessarily be postponed,
and that it is with his utter Lancashire
regret that he will be unable to broadecast
until the last week in May. Nevertheless,
Sydney Howard’s household talks should
not be missed by the kcen morning listeners.
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A NEW SCALE LIGHTIN

ME T H O D ST

Some Details of a Novel Method of Employing a Dial
Light to Provide Station Names in Relief

E are all familiar with the attrac-
tive luminous effect of lift and
other similar signs. By a cun-

ning device the lettering is rendered so
brilliantly illuminated compared with the
background that it appears to glow of its
ownaccord. Such an effect is very attractive
when adapted to radio wavelength scales,
but for several reasons it has not been prac-
ticable in the past. The original arrange-
ment has certain disadvantages which
render it _unsuitable for large quantity
production of radio sets, but a number of

B
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change of speed, then
there is no refraction
of the light, so, provid-
ing the two materals
are the same colour

is, homogeneous. This can be verified
simply by observing a tumbler of water.
The air-glass and the air-water surfaces arc
very apparent because of the large changes
in light speed (33} per cent. and 25 per cent.
respectively). But the water-glass surface
is only just apparent, for the change of
speed of light passing from water to glass
is only 11 per cent.

There is yet another effect to be noticed,
which will be best understood by reference
to Fig. 1. AD is the boundary between a
block of glass and air. 8 is a source of light
within the glass block. Rays of light

tions, of which four are

2777
i

the glass.

patents have been taken out . covering
modified arrangements which are simpler
and cheaper, and the purpose of this article
is to describe a ncw form which achieves
the result with the minimum of expense.

This new arrangement will bc better
appreciated if the fundamental principles
underlying this and the original arrange-
ment are described.

The Original Scheme

It is well known that light travels in
straight lines. This means that a ray of
Jight in air will continue to travel along the
same straight path, until some material
other than air obstructs it. Suppose that
a piece of glass is interposed in its path :
then the light will enter it and will continue
to travel in a straight line, but two changes
will take place. Firstly, it will travel more
slowly by 334 per cent. Secondly, because
of the change in speed, its path will, in
general, be deflected from its original
course. This bending will occur in a
definite manner, such that the path in the
glass is nearer perpendicularity with the
surface, than the path in the air. It will be
evident, then, that if the air-path is already
perpendicular to the surface there will be
no change of direction, but only change of

8

peed.

Now the amount of bending that takes
place depends on the difference in the speeds
of light in the two media. If light passes
then from air to diamond it will be bent
more than light passing from aiv to water,
for the specd of light in diamond is only two-
fifths, and in water three-quarters that in
air. But suppose two materials are in con-
tact, in each of which the speed of light is

the same; what happens then ? If there is no

Fig |.—Showing how the rays of light are bent in passirig through

shown. The first, SA, is
perpendicular to the surface,
and so passes out into the
airundeflected. The second,
SB, strikes the surface at an
angle, and emerges into the
air at a smaller angle to the
surface. (Note that a ray
of light can always be
reversed in direction ; 80 a
ray EB will be bent when
entering the glass to BS,
| which agrees with a statement made in a
previous paragraph.)
As the angle between ray and surfaceis
decreased. the point C will be reached at an
angle of 48 degrees, such that the emergent

emerge from S in all direc-

SCREEN
FRONT

Fig-3.—An improgement on Fig. 2, in which more angles are obtained by

suitably positioning the light.

or colourless, they will appear as one, that | etched deeply into the back surface. The

etched letters may, if required, be filled
with a coloured paint. The light source
S is disposed along one edge and is shrouded
as illustrated. The light from S enters
the sheet of glass by the edge and will in
all cases be nearly perpendicular to this
edge. This is a limitation imposed by
the relative dimensions of the lamp and
thickness of the glass, which limitation
means_ that but a small “ pencil”” of
light is collected by the glass. Since the
light enters the glass at nearly 90 degrees to
the surface it will suffer but little refraction,
and so will strike the back and front sur-
faces at a small angle, well below the
eritical angle of 48 degrees. Reflection,
therefore, takes place at both these surfaces,
Furthermore, since the two surfaces are
parallel to one another, the reflected ray
from the back surface, say, passes tHrough
the glass and strikes the front surface at
the same angle and, therefore, suffers a
second reflection. Hence the light travels
to and fro throughout the length of thc
glass, as SMN. Where the back surface is
etched, however, the light is dispersed in
such a direction that it passes out of the
upper surface. Deep ectching is necessary
to catch as much light as possible, since the
light is passing through the glass at small
angles to the surfaces. It is also advan-
tageous for tho surface of the lettering to be
 slightly rough, as this diffuses the reflected
light, rendering the letter-
ing equally well illumin-
ated at whatever angle
the plate is viewed.
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There is a patented
improvement on this ar-
rangement which permits

e of greater illumination

M
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ray just grazes along the surface. Rays of
angles smaller than 48 degrees cannot
cmerge into the air, and instead they are
reflected into the glass-again, such as SD.
Above the point S, then, there is a circle of
radius AC through which light can pass,
while the rest of the surface acts, so far as S
is concerned, as a perfect
mirror. The various
schemes . for luminous

Fig. 2.— Another arrangement showing the illumination of etched
characters in an illuminated glass block.

WHITE DIFFUSING
FAINT \

» with the same relative
dimensions. Instead of
presenting the source of
light to a straight cut
edge of the glass, it is
presented to a bevelled
edge. The significance of this is that not
only is a larger area presented to the
source, but by a suitable disposition of
the lamp and angle of bevel, light may
travel through the glass at all angles to
the surface, from a grazing angle to the

critical angle. This will be appreciated
(Continued overleaf)

FRONT

L 8

signs are based on this

i 4

effect, 80 we can now
study the arrangements.

The Effect of Etch-

ing
The arrangement which
we can consider as the
basic schemeconsists of
a piece of plate glass A
(Fig 2) having the letter-
ing L (to be illuminated)

ES S NN SN NSNS AN SOANNNNINNN

BLACK FPAPER

Fig 4—The improved scheme which is the subject
of this article, showing the complete layout of glass,
black paper and dial-light.
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{Continued from previous page) .
by reference to Fig. 3, where SABC strikes
the back and front surfaces at the critical
angle, and SDEF is at a smaller angle.

An Improved Scheme

Both these arrangements are, however,
costly and unsuitable for radio scales.
With .the first arrangement etching is
casential, and this is not only costly, but
can only be used for large lettering ; it'is
impossible to etch station names in the
small type used on radio scales. With
the second arrangement, etching is not
necessarily essential (as will be seen later);
but bevelled edging is too expensive. The
arrangement to be described now embodies
the advantages of the latter arrangement
with the added advantage of simplicity.

The arrangement is shown in Fig. 4.
The lettering I. is printed on the back
surface of the glass, and printed backwards
g0 that it is correct for viewing through
the glass. The border of the front surface
opposite to the illuminating lamps is
painted with a white diffusing paint, which
reflects and diffuses the light from S.
Now in the absence of this white paint,
all the light from S which enters the glass
passes out again through the upper surface.
This is because all the refracted rays in

PRACTICAL AND AMATEUR WIRELESS

the glass strike the upper surface at an
angle greater than the critical angle, since
both surfaces are parallel. If a mirror sur-
face were substituted for the paint, the
same would be true, except that all rays
reflected by the mirror would emerge
from the lower surface. But contrary to
the mirror surface, the white paint diffuses
the light, so that a single ray gives rise
not to one reflected ray but to a great
number at various angles. For every
incident ray, then, there will be a pencil
of rays, weaker in intensity, which will

- strike the back surface below the critical

angle. So, as in the second arrangement,
light transmission takes place in the glass
at all angles from the critical angle down
to zero. Because of this, it is not essential
to etch the lettering, though the effect
would be enhanced if it were.

Improving the Illumination

In order to improve the lighting effect
of the printing, a piece of black paper is
held close to it. It is important that the
air space between the two be not obliterated
cither by pressing the paper in too close
contact with the glass, or by substituting
a black spray for the paper. —The reason
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is evident, for the velocity of light in paper
or paint is not very different from that
in glass, so little bending occurs as light
passes from one to the other. Hence
the critical angle at which reflection takes
place is greatly reduced, so that much light
will escape from the glass to the paint,
where it is absorbed.

A few other considerations affect the
uniformity of illumination, and the distance
the light travels along the glass. Naturally,
the more lamps used the brighter, and the
more pleasing, is the result. But for a
given means of illumination and a given
scale size, the thickness and quality of the
glass play their part. At every reflection
there is a loss of intensity in the reflected
ray, so it is advantageous for the light to
suffer as few reflections as possible before
reaching the furthest point to be illumi-
nated. It is therefore better to use” thick
glass, and, of course, one that is clear in
colour. Plate glass, which has polished
and truly parallel surfaces, yields better
results than sheet glass, but- over small
areas the difference is not very marked,

By this simple arrangement it is possible
to illuminate a scale Gin. long on glass
one-eighth of ‘an inch thick with but two
small lamps situated one at cach end.
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Television and Secondary Emission
HE question of secondary emission
keeps eropping up in connection with
television problems.  For example,
the ordinary principle of gas ionisation which
operates in gas-filled cathode-ray tubes;
while inceasing the number of electrons in
the cathode-ray beam, brings about phase,
frequency, and amplitude distortion, which
limit very considerably their utility for
television picture reproduction, particu-
larly in high-definition work. On the other
hand, under proper control, secondary
emission is of vital importance, one striking
example of this being in connection with
photo-electric cells. Some time ago it
was found that when a metal plate is
bombarded with electrons in order to pro-
duce secondarg emission and then illumin-
ated, the number of secondary electrons so
produced is increased when compared with
the normal photo-electric emission produced
by the illumination alone. Secondary
emission photo-electric cells have therefore
assumed a degree of importance, and when
fully developed will find divers applications
of interest. Of late, however, the question
of secondary emission has been brought
more into the limelight of scientific progress
by the production of multipliers, or what
the lay press is pleased to term.*‘cold
volves.” |

Zworykin Multipliers

With multipliers of the successive type
the greatest success seems to have been
achieved by Zworykin. In this case instead
of the electrons reciprocating between the
same two surfaces, they are made to fall on
successive secondary emitting surfaces in
the form of a zigzag path. A potential
gradient between the surfaces provides the
‘““motive force” for bringing about the
successive impacts, while *‘focusing”
ficlds ensure that the electrons keep to their
pre-determined path and do not diffuse
and so reduce the degree of amplification.
In a single tube working on this princjple

the inventor has claimed to achieve a
degree of amplification up to and even
exceeding one million, while the ‘¢ noise
level ’’ is much less than for the same degree
of gain when using thermionic valves.
Bearing in mind the extremely small
currents and voltages which are generated
at the transmitting end by television equip-
ment, especially those employing electronie
scanning, it i8 easy to see how important
these multipliers will become, at least in the
initial stages, after the photo-electric
conversion of the transmitted scene has
taken place.

Poly. Television Lectures
NEW Special Course of four lectures

on Television is to commence at the

Polytechnie, Regent Street, London, W.1,

on May 18th next. Thelecturer is Mr. H. J.

Barton-Chapple, the well-known authority

on television, and the syllabus is as follows :

Lecture I (May 18thj—Introduction. Elec-
trical and mechanical methods of
seanning. Details of equipment
employed at transmitting end.

Lecture II (May 25th)—Nature of generated
television signal. Signal transfer by
line and radio. Ultra-short waves.
Directional micro-waves. Types of
modulation.

Lecture III (June 8th)—Cathode-ray tubes
and auxiliary equipment. Light
modulation. Mechanical and electrical
television receivers. Synchronising.

Lecture IV (June 15th)—Video frequency
amplification. Correcting devices.
Details of new high-definition television
service equipment. Electron multi-
pliers. Big screen developments.

The course is intended for those who have
attained a reasonable standard in electrical
and high-frequency technology, and who
desire to become acquainted with the
principles of television, including the latest
developments in high-definision transmis-
sion and reception. The lectures will be
illustrated by experiments, lantern slides,

and demonstrations on modern television
receiving equipment.
The fee for the complete course is 6s.

Mechanical and Electrical

While it is conceded generally that up to
the present the best high-definition tele-
vision pictures have been seen with the
greatest consistency through the medium
of wholly clectrical methods of operation
at the receiving end, that isvia the cathode-
ray tube, it is an open secret ‘that certain
firms are concentrating on mechanical
methods. The mirror screw is one device
which is quite promising, although the
minimum definition of 240 lines in the
received picture in this country has added
very materially to the difficulties associated
with this device. When shown in Germany
in connection with-180-line pictures it was
felt that this method of portraying tele-
vision images had mnearly reached the
economical limit. Since then, however,
the long delay in starting a service in
this country has, no doubt, enabled those
workers who pin their faith in this type
of scanner to effect improvements and solve
many of their difficulties. Then it is
known that an echelon of mirrors or prisms
in conjunction with a rotating mirror drum
of the low-definition type is capable of.
multiplying the drum’s primary scan to
one of high-definition standard. Optical
losses and complications, together with a
form of keystone distortion, are factors of
no mean difficulty to be met here, how-
ever, and the comparison between the
“rival”’ systems of reception is going to
prove of extreme interest. One thing which
has made matters worse as far as mechanical
receiving systems are concerned, is the use
of two quite different standards for the
B.B.C.’s radiated pictures. The Television
Advisory Committee were very severely
criticised for adopting this plan, but they
stated that the two systems chosen; namely
Baird and E.M.I, should be given an
opportunity of demonstrating the respective
merits of their systems under practical
conditions of service. The value of this plan
will ouly manifest itself after several
months of test, and the final results after
careful consideration will be of great im-
portance in planning subsequent stations
for working in different parts of the country.
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Bats in My Belfry, or Rats in this
Reader’s ?

MY recent remarks about Dickens,

the vain old man of literature,
have called forth a great deal of praise
and a mild amount of comment.
What I write in this feature, of course,
represents my opinion, and I am as
much entitled to express it as any
other citizen. I do not object to
criticism, and I have often quoted
letters which have slated me. I
cannot be fairer than that. If,
therefore, I am sincere in my opinion
that the radio ought not to be used
to perpetuate the memories of Grub
Street collectors of miscellaneous
guineas, such as Dickens undoubtedly
was, I am entitled to say so. I do
not ask you to agree with me. It is
just as well for you to know what sort
of a fellow I am, and if I fed you with
the treacly and sycophantic adula-
tion which people of low intelligence
usually bestow on others who merely
have normal brains, you would be
misled. I do not, cannot, and
certainly shall not subscribe to the
doctrine of the perfect world, and of
the hypocritical modern tendencies
to puff and praisc unworthy products
and unworthy viewpoints. You know
my views on crooners and jazz. 1
stand by them and am prepared to
support them. I also mentioned in con-
nection with my criticism of Dickens,
the doggerel poet Burrrrruns (Ramsay

A poor set in a lighthouse.

Mac is supposed to be a good Scot,
and he says wurrrrrrrrrruld, so 1
suppose I am correct in pronouncing
the ‘ poet’s”’ name that way), Scott
and Stevenson. I am sincere when
I say that they, too, have enjoved
spurious reputations which  the
radio has tended to enhance. Scott’s
history in connection with the firm
with which he was associated does
not exactly appeal to me, nor to others,

By Jhermion

and biographers seem agreed that
he was something of a cheat, like
Watt, the swindler who claimed to
have invented the steam engine, and
filched the designs of Hornblower and
others. All of these things are sup-
portable by documents; and vyet,
because I justly tell you what are
proven facts those who merely have
silly views imparted by their school
teachers (who still perpetuate ludi-
crous tales about Bruce and the
Spider, King Alfred and his Cakes,
and Watt and the Steam Engine)
take up their pens, plunge them in
vitriol and dash oft a screed to the
editor asking for me to be sacked.

I can understand certain Scots
feeling cross because I attack their
national heroes, but nevertheless it
must be remembered that the truth
is always unpopular. I am, I would
repeat, entitled to my views, and I am
employed to write them because it
is presumed that I know what I am
talking about. Journalists do not
get jobs, nor are they allowed to
express their opinions in print, unless
they have some particular standing,
knowledge, and ecxperience. Per-
sonally, I do not care two hoots
whether I ever write another line
for the Press, and I have no doubt
that when my sphere of utility is
ended your shrew-like Editor will be
the first to sack me. Until that time,
if T have a particular viewpoint and
feel strongly about a particular matter,
you may rest assured that I shall not
hesitate to express my opinion. I
have always been a fearless journalist,
and refuse to write popular trash
merely in order to play to the gallery.
And that’s that!

The Other Half
I WENT along to an exhibition the
other day, which included an
exhibit entitled ‘“ How the Other
Half Lives.” My knowledge was
enriched by seeing how sailors lived
in a submarine (Why call them
sailors? People who go to sea
nowadays know very little about
sailing. Many of them cannot even
{ swim !), how artists live in Paris (I

1

thought artists just wasted their time
in Paris, excusing their innate lazi-
ness on the-score of their * tempera-
ment’’), how fishermen live in a
Brixham' trawler, how university
students live at Oxford (it will always
be my contention that they merely
waste their time there; certainly
the few of the post-war generation
whom I know have a lower standard
of intelligence than a secondary
schoolboy), and finally, how a light-
hause attendant lives. In this con-
nection there was a model of the
Eddystone Lighthouse and the wire-
less set intrigued me. It was a two-
valve set working a baby curved-
horn loud-speaker made by Browns
about ten years ago! I should have
thought that men who live in light-
houses in a time when the risks of
the sea are not so great would have
required an up-to-date set. I expect,
however, that they find any sort of a
receiver a real blessing.

Jazz Note
A PRACTICAL hint for a change.
Don’t trim your set whilst
receiving jazz music—it seems to
vary so much in tempo and quality
that it is almost impossible to tell if
the various stages are out of step or
if the trumpets have been muted or
covered with a gold-painted bowler
hat, after the style of those who earn
a thousand a year for making nigger
17
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Don't try to trim to jazz.

noises and presuming that it is music.
How I wish that all jazz music were
abolished, or at least limited in
proportion to those who listen to it.
1 have never seen ahyone dancing to
it. And that reminds me ! When
are they going to stop this nonsense
of the signature tune? I thought
advertising was not allowed on the

wireless ?
(Continued overleaf)



210

(Continued from previous page)

Sight and Hearing
HAVE you ever been affected as
I have recently been when
searching for a particularly faint and
clusive short-wave station ? My eyes
smart, and I suppose that sight and’
hearing must be in some way con-
nected, and the straining of the ears
imposes .a .sympathetic strain on the
‘eyes also. Motor-cyclists often find
when wearing goggles that they
cannot hear so well. T shall be glad
to hear from correspondents on this
point, since it is one on which they
can write sensibly to me and even
append the names and addresses
which some of them conveniently
omit when they want to write my
family history. Aren’t some critics
bold ?

Eye strain through listening to faint stations.

Radio Critics
S a critic myself I am still envious
of those whose easy job it is to
criticise yesterday’s broadcast. Strikes
me as being utterly useless, since it

is the past event and cannot be

recalled Theatre criticism is in a
different category, for the very good
reason that the play is expected ‘to
last for a few months, and well-
directed criticism might possibly im-
prove the piece. All the radio critic
has to do is to plant his feet on the

mantelpiece, choose one or two items !

from The Radio Times, listen for a few
minutes, and then ’phone to the
editor of the particular paper a few
hundred words asking what the
B.B.C. is going to do about it.

Words of Wisdom from Glasgow
ERE is the type of letter to which

I have referred in a previous

paragraph. I won’t give the reader’s
name and address, for I am sure that
he is ashamed of it when he sees it
in cold print. I would merely say
that he resides somewhere in Glasgow.
For all this reader knows I may be a
personal friend of his thoroughly
enjoying the leg-pull. In any case,
the joke is on him! Here is his
screed : *“ Who is this wizard—this
lion of journalism? Let this sniper
stand out from behind the shelter of
the pen-name ° Thermion,” give us
his honest-to-goodness name that
we may really know to whom we are

PRACTICAL -AND AMATEUR WIRELESS

H.T. Battery Leakage
E on-off switches fitted to battery
type receivers break the L.T. supply
circuit, and in some cases the G.B. battery
circuit, but no provision is made for

breaking the H.T. circuit. The H.T. ;
circuit becomes automatically broken :
when the filament circuit is opened at the
L.T. on-off switch, because no current
passes through the valves when their
filaments are_cold. There-is always the
possibility of a leakage occurring, however,
and therefore a periodical current test
: should be taken in order to ascertain that
i no current flows from the H.T. battery
: when the on-off switch is in the off
position. A continuous leakage of even
3 m.A will considerably shorten the life
of an H.T. battery, and it is often found
J that a leakage of this amount takes place
across a decoupling or by-pass condenser :
without materially affecting the reception. :

Current Test

' "T"HE current test should be made by
connecting a milliammeter- between :

the HT.— lead and the H.T.— socket

of the battery. When the on-off switch is

; in the off position no reading should be |

't registecred on the meter. If a reading, ;
however small, is registered it will
indicate that therc is a lecakage, or that
the receciver is badly designed. If the
meter indicates that a current is passing
after the filaments have been switched
i off, and the recciver is known to be of
: reliable design, the S.G. valve screen
by-pass condenser, detector decoupling
condenser, or any other condenser con-
nected across the H.T.4+ and H.T.—
circuit should be suspected. If the
receiver is of doubtful design, the circuit
should be checked, as in some receivers a :
potentiometer is used for supplying the ;
screen of the S.G. valve, and a steady
leakage may occur across this after the
set has béen switched off.

: Band-pass Coupling

] RE are several methods of coupling
3 the tuned circuits of a band-pass unit,
the most common being the bottom cap-
acity method. In thistype of unit the earth-
ends of the two coils are joined together,
and the junction is connected to the
junction of the moving vane terminals of
the two associated tuning condensers by
means of a condenser having a capacity
of approximately .02 mfd. This method
of coupling the two circuits is quite :
satisfactory in practice, but unless a
special precaution is taken the coupling
condenser can prevent exact matching of
: the band-pass unit circuits and the inter-
i valve tuned circuit. The coupling con-
! denser is-in series with the tuning con-
densers of the band-pass ecircuits and
therefore the effective capacity of these :
tuning condensers is slightly reduced, and
is less than the effective capacity of the
tuning condenser - connected across the
inter-valve coil. This error cannot be
effectively corrected by means of the
trimmer condensers, and the correct
procedure is to connect the earth end of
the inter-valve coil to the moving vanes
of its tuning condenser via a condenser
of the same size as the band-pass coupling :
¢ condenser.

?
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indebted for correcting -our. stupid
notions and ideas.. - Let me suggest
that when the time comes for the
publication of a new wircless circuit,
you then offer the alternative of the
blue print for it or a picture of
‘ Thermion.” Invite your readers to
let” you know which they would
prefer.”” Very nice indeed of this
reader. to flatter me in this way, but
my style and my pén-name must
identify me., ,You remember the
story of the man who had been
travelling so long on a particular
branch-line that he took umbrage
when the ticket collector asked him
for his ticket. My face is my
ticket,” he said. ‘“I am instructed
to punch all tickets,” replied the
ticket collector. If this reader ever
visits London, I hope he will call

How nice to be a radio critic.

upon me, when I shall have much
pleasure in posing in profile and
full face and demonstrating t6 him
my manly physique and muscular
development

Mobile Radio
I WAS talking to an official of the
police force radio section the other
day and he gave me some interesting
sidelights on the problem of mobile
radio. Every motorist who has tried
to use an ordinary set in a car knows
the peculiar effects of bridges, high
buildings, etc, and in view of the
prominence which has been given to
the' police radio tests at Brighton
many members of the public are
inclined to criticise the London police
force for not similarly equipping their
members with these portable sets
The fact of the matter is that the
scts have been tried, but they are of
little use in our streets owing to the
screening effects of the big buildings,
and to the interference from our
heavy traffic. Here is a chance for
a budding inventor to design a set
which will fit in a policeman’s helmet’
and which will employ full A.V.C. or
its equivalent and which will operate
from a very light-weight battery,
Although only headphone signals are
needed, it has to be a very efficient
receiver indeed, and exhaustive tests
are necessary under London condi-

i tions to ensure that it will actually
: work, ;
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Improvised Feet for Cabinets
HERE is a simple method of making
feet for cabinets from old picture
frames. The four corners of a frame are
cut away, as indicated in the sketch, and
screwed on underneath the cabinet, at the

A novel method of making cabinet feet from
an old picture frame.

corners, as shown. This is a very good
time-saving dodge for constructors who are
not used to cutting mitres. If the corner
pieces are well cleaned they can then be
atained and polished to match the cabinet.
—C. M. MasoN (Hampstead).

A Short-wave S.G. Improvement
E lead to the anode of the S.G. valve
in my short-wave receiver was of
flexible wire. I found that when this lead
was disturbed in any way (as, for example,
when the valve was removed from its
holder temporarily) it upset the ganging

'; *) HE
P CHOKE

S,

ORI

N

o,

. An improved method of connecting the
anode lead to an S.G. valve.

of the set. To overcome this I fitted a
short length of rod to the H.F. choke, and
soldered a short length of flexible wire to
the end of this.—Wm. Nimsmoxns (Belfast).

THAT DODGE OF YOURS!
Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS’' must have
originated some little dodge which would
interest other readers. Why not pass it on
to us ? We pay £1-10-0 for the best wrinkle
submitted, and for every otheritem 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, *“ PRAC-
TICAL AND AMATEUR WIRELESS,” I
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and i

1)

address on everyitem. Please note that every
notion sent in must be original. Mark
Do NOT

envelopes  Radio Wrinkles.”
enclose Queries with your Wrinkle.

l )"

An Efficient Dual Wave-trap
OST devices for increasing the selec-
tivity of a wireless set also to a large
extent reduce its all-round sensitivity. In
London, the chief need for selectivity is to
stop interference on foreign stations by
the Regional and National programmes,
and this simple wave-trap device was
designed to cut these stations out almost

| ) G- "

NAT. CUT OouT

entirely without affecting foreign stations.

can be made as selective as a band-pass
tuned or multi-H.F. stage set.

Instead of the usual .0001 uF series con-
denser in the aerial lead (which always
reduces the ali-round volume), two tuned
circuits are placed between the aerial and
the set. Each circuit consists in my case
of an old coil of the type shown in serics
with the aerial, with a .0005 tuning con-
denser having a slow motion dial, plaped
across each coil. Of course, any efficient
medium wave coil can be used, or a long-

then the first tuned oircuit is tuned until
it is .cut down as low as possible. The
same is then done with the other circuit

An Ideal Book for the Beginner!

Everyman’s Wireless Book
By F. J. CAMM

3/6 or 3/9 by post from Geo. Newnes, L(d.,
8-11, Southampton Street. Strand, W.C.2.

An efficient wave-trap jor suppressing local high-power stations.

By its use a straight, single H.F. stage set | (Keighley).

wave coil, if Droitwich is to be suppressed. |
The National is first tuned right in, and |

for the Regional. It is usually found that
these stations can still be got as loudly as
required, and the foreigners quite close
on the dial can be brought in at full strength.
Once the wave-trap is set it is unneces-
sary to touch it again, and it can be
placed out of the way. By means of a
switch, short-circuiting either one or other
of the two circuits, three positions of it may
be arranged so that either Regional,
National or foreign stations may best be
obtained.—J. M. Iago (Harrow).

A Combination Tool

USEFUL combination tool, suitable

for the experimenter, is shown in the
accompanying sketch. Two pieces of flat
steel 5in. long, by iin. wide, by &in. thick
are required. These are marked, and filed
as in Fig. 1. Holes are drilled, and slots
for #in. or }in. screws are worked in the
centres. Fasten the pieces together, and
slightly bend the points
at one end (Fig. 2).
The other points require
hardening. Each part
should be polished with
fine emery cloth.

It will be seen, by
reference to Fig. 3, that
by inserting a screw
and knurled nut in the
slots that it is possible to
use the tool in several
ways, such as outside
calipers, inside calipers,
jennies or odd legs, divi-
ders, or each point may
be used as a scriber.
Various adjustments
may be made for small
or larger work, and it
will be found that a
similar tool is useful on
every worlk-bench, and
will have many uses in
construction jobs.—J. SroBBS

REG: CUT OUT

AERIAL

radio

e Y

\d

X

FiG.3
A useful combinalion tool.
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Fig. \.—In this group is seen a Golione aerial

plate and carthing mat, an Anacos copper earth-

ing rod and clip, and the Clix heavy duty plug

and spade terminals which are ideal for making
aerial and earth connections.

N the first days of wireless every listener
endeavoured to erect the aerial as high
as possible and with the greatest

possible length, This was no doubt due, in
a large measure, to the fact that the post
office licence mentioned the fact that the
permissible aerial could not exceed 100ft.
in length, and it became the custom to
regard this maximum as essential for good
results. Radio receivers were, of course,
very inefficient at this time, whilst the
gervice area of a transmitting station was
also on the small side. Naturally, one had
to rely upon a sensitive aerial-earth system
in order to obtain a worth-while signal,
but as conditions improved there should
have been a corresponding improvement in
the listener’s aerial and earth system.
Instead, many listeners even to-day are
content merely to erect a tall pole (or even

SOLDERED HER‘E)

AERIAL

Fig. 3.~ The

Goltone aczrial

Statoformer,

LEAD SOLDERED for use with a
TO SCREENING. screened feeder
line.
=

()

(g { -t

- —
a haphazard collection of odd lengths of
timber) at one end of a garden and sling a
length of wire from this pole to the house,
paying very little attention to insulation,
gauge of wire, lead-in efficiency and other
important details. They feel that such
attention is unneccessary as they can hear
nearly every country in the world on their
three- or four-valve set. It is true that the
greater efficiency of both transmitters and
receivers enables us to do with inefficient
receiving aerials, but by a careful attention
to details in this part of our receiving
equipment we can do very much towards
improving reception, not only from the point
of view of selectivity, but also with regard
to quality.

Aerial Efficiency

First of all it must not be considered
that by an efficient aerial we to-day refer
to a high and long wire. In the case of one

Fig. 2.—At the lop of this group is the Bulgin
lishtning arrester, and the remaining items are
Streamline space insulators and lightning arrester, a

B.T.S. aeridl strainer spring, an Eddystone cross-
feeder block and standard egg and skell insulators.

listener, for instance, it may be found that
a local station swamps all signals over a wide
band on that particular listener’s receiver.
Without going to the trouble of rebuilding
the receiver it may be possible to redesign
the aerial so that not only is the local
restricted to a narrow band, but that dis-
tant stations which were hitherto very weak
may be received with increased volume.
There are many types of aerial from which
to select, and two forms are shown at the
foot of these pages, whilst some others

f a more ambitious pattern.will be given
nuext week.

Dealing first with the actual aerial wire, :

it must be remembered that the wireless
gignal consists of a high-frequency gpscilla-
tion, and that high-frequencies travel on

the surface. Therefore, the largest possible |

surface should be aimed at on thessignal
collector, or aerial, and in this conmection
it must be borne in mind that stranded
wire only gives a greater surface area than
its equivalent thickness of solid wire:when
each strand is in-
dividually insulated,
either by enamel or
some other covering.
Where, however, it is
impossible to erect any
aerial wire (such as
in a restricted area
such as a flat-dweller
might encounter) a flat
plate of metal erected
outside a window or

against a chimney
stack will prove very -
effective. The direc- =~ -

tion in which it faces
may influence recep-
tion results and there-
fore it should be attached temporarily
in various positions until the best one for
the particular locality is ascertained.

An aerial of this type is shown on the
left of this page and is selected from the
Goltone range of products. It consists
of a perforated plate mounted on stout
wooden battens and is treated to resist
corrosion. A 50ft. length of leading-in
wire is attached and it costs 21s.

A Wall Aerial

Also for use in areas where a large or
ordinary type of wire may not be employed
is the ‘‘ Wallaerial” manufactured by
Messrs. Bulgin. This isa complete equipment
having cowl-type insulators mounted on
stout metal brackets for attachinent at
the top and bottom of a wall, and a six-wire
aerial with circular spacers totalling 15ft.

in length. This may, of course, be cut down: -

SEPARATORS

Fig. 5.—Where space is not readily available a
twin-wire acrial of this type may be employed.

Fig. 4.—The complete
acrial kit sold by Streamli

Some Valua
Modern Ader
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bld- and Complete References to the
ial: and Earth Components, Accessories
d Methods of Construction

to suit individual requirements, and a
lead-in is attached to the lower end to be
brought to the receiver in the normal man-
ner. The complete equipment costs 7s. 6d.
The frame-aerial is now very little used,
but a typical specimen is shown in the
lower right-hand corner of this page, and
it possesses the advantage that it may be
rotated to provide maximum signal strength
from any station. Signals are at maximum
when the frame is turned in the plane of the
incoming signals, and thus it is possible to
use this as an addi-
tional control,although
in view of the weak-
ness of the received
impulses a  fairly
powerful receiver is
required with it.

Aerial Insulation
We now come to the
orthodox aerial erec-
tions which consist of
| a wire or wires
: supported between the

— AT

house and a pole
Pilot dipole balanced in the garden, or
ne Radio. between two  poles
situated some distance

apart. It is obvious first of all, apart

from any consideration of length or
type, that the wire or wires which are
employed must be effectively insulated if all
the energy which is picked up is Lo be trans-
ferred to the receiver. Asbefore mentioned,
the signals consist of high-frequency
oscillations and these take the most direct
path to earth. A wet wooden pole will
provide a good path ‘to earth, and this
may easily prove of lower resistance than
the actual receiver with the result that
any leakage at this end of the aerial will
permit the signals or a good deal of them to
pass to earth down the pole and this will
} result in a loss of signal strength in the
receiver. Therefore insulation must be the
first consideration and whereas in the early
days there was only the round china
insulator to use, there are now many
\ different types made from china, porcelain,

"
1l NsULATORS

% EARTH

Fig. 6,~A single “ T" aerial to which a
screened down-lead is attached by means of
the Statcformer shown in Fig. 3.

amy T
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¢lass, pyrex, bakelite and other materials.
Some different patterns are shown on this
page, and may be obtained from Megssrs.
Bulgin, Eddystone, B.T.S., Ward and Gold-
stone and others. The corrugated type
offers a long leakage path without unduly
increasing the length of the insulator,
whereas the cowl type not only offers the
advantage of a long path, but also provides
a protector for the end of the wire against
wet during rain. It is, of course, appre-
ciated that if the insulator is covered with
water a good conducting path is automati-
cally provided and will result in losses. A
highly-glazed surface prevents the accumu-
lation of dust or dirt which will provide a
conducting surface and the action of the
rain will be to clean off any slight accumu-
lation of this nature.

Fig. 7.~Insulators of

various types, including

~ the Raymart, Bulgin,

Eddystone and B.T.S., together with the Graham
Farish Gard lightning arrester.

After insulation we must consider the
question of the tension of the wire. Although
the aerial could be drawn taut when
erected, there would be a risk of guy ropes
snapping when shrunk under the action of
moisture, and if left slack the aerial may
sway with the wind and result in a form of
fading as it approaches and recedes from
any earthed body, such as a house wall.
A tensioning spring may therefore form
part of the suspension system.

The Lead-in or Feeder

To connect the aerial to the receiver we
must take a feeder wire or lead-in, and this
may take several forms, dependent upon the
type of aerial which is erected. Thus a single
wire may be led straight to the set, or twin
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TENSION SPRING

SIX 15§ STRANDS

Fig. 8.—The * Wallaerial " sup-

plied by Messrs. Bulgin. This can

be erected to any desired length and

is supplied with 15ft. strands and
10 ring spacers.

leads may be used, and these, in turn, may
be crossed at intervals (transposed) or kept
parallel throughout theirlength. These, and
further details of aerial systems, will be dealt
with next. week.

Fig. 9. —
The frame
aerial gives
control over
selectivily
owing fo its
directional
property. It
should be
used with a
powerful
type of
recefver,
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HEN the beginner decides to
construct a receiver he should
take great care in the choice

of design. If he is not accustomed to

soldering, a receiver design employing
terminal components should be chosen,
and if the main requirement is quality
reception of the local stations a straight
two or three-valve receiver should he
built. If, on the other hand, reliable
distant station reception is desired, it
will be necessary to construct a receiver
having a high degree of sensitivity and
selectivity—sensitivity is the term applied
to the ability of the recciver to pick up

a large number of stations, and a set is

said to be selective if stations can easily

be separatcd. The four-valve superhet

VARIABLE
POTENTIOMETER
50,000 OHMS

an H.F. valve screen.

meets with these rcquirements, but as it
is more difficult to adjust than the straight
set, the beginner is advised to build the
latter type, contenting himself with the
reception of local stations and a few
of the more powerful continentals.

A simple two-valve set of the detector-

distance is greater than this a three-valve
should be built. This should preferably
be of the H.F. pentode (or S.G.)-detector-
pentode type, and Should have two or

three tuned circuits ; the Hallmark Three
and the Tutor Three of the PracTicaL :
AND AMATEUR WIRELESS designs are of :

this type.
Aerial-Earth System

After the construction of the recc.ver
has been completed, attention should be
paid to the aerial-earth system. If the
listener is situated in the country an
efficient outside aérial can be fitted, and
a stranded copper wire approximately
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GETTING THE BEST FROM YOUR FIRST SET
Useful Hints Concerning the Choice of Receiver and Accessories. By IDRIS EVANS

A 70
"~ 30000 OHMS  SCREEN
i PIN OF
} G.VALVE
il e

Fig. |.—Showing method of supplying H.T. to

power or the detector-pentode type will :
prove sufficiently sensitive if the listener :
is situated within approximately thirty °
miles of the local stations, but if the

M) G ) G | S} 1) S

50ft. long may be used. This should be
placed as high as possible and clear of
trees and walls, The earth lead in this
case should be as short as possible and
should be joined to a copper earthing
tube buried in moist earth. In town the
aerial installation presents greater difficulty
than in country districts, as in some cases
tenants are-not allowed to fit outside
aerials and in other cases there is insuffi-
cient available spacc for this type of
aerial.

Very satisfactory reception can be
obtained from indoor aerials nowadays,
however, and the would-be constructor
need not despair if he has not the facilities
for fitting a long outdoor aerial. The
attic type is probably the most efficient
of the indoor aerials. This consists
of a length of insulated copper wire
slung across the rafters in the attic,
with an insulated down lead passed
under the ecaves of the roof, and
through the window frame; if the
down lead cannot be taken outside it
may be passed through the ceiling.
If a good  outside earth connection
cannot’ easily be found, the earth
wire may be joined to the water main
pipe, or to the gas pipe, and if neither
of these pipes can be used a large
piece of metal such as a bed frame or
spring mattress will prove satisfactory.

Batteries versus Eliminators

If a mains supply is available, but
the beginner does not feel sufficiently
confident to attempt the construction
of an all-mains set, an H.T. unit, or
battery eliminator may be used for
supplying H.T., and an accumulator
for L.'I. supply. A reliable eliminator
of the correct type is generally more

satisfactory than dry batteries, as the
voltage of the latter gradually drops
with use and therefore the efficiency of

torted output of less than 4 watt, and a

the receiver is also lowered. When an
S _ullI[IlllllIIIIIIIIIIIIIIIIHIIIUllllllli!lllilll[llllllllllllllllllllllg

- WINSTON CHURCHILL

L

i

writes on
““R.M.S. QUEEN MARY”
a ‘magnificent article, “ Queen of the

N
I Seas,” exclusively written for the May
STRAND MAGAZINE, Winston
Churchill describes the true significance of
this great trinmph of British shipbuilding,
and its world-wide effect on British prestige.
On a special visit to the ** Queen Mary”
he saw all the marvels of the great ship, and
in his imimitable style gives his impressions.
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eliminator is used the voltage supplied to
the valve anodes remains constant, and if
the accumulator and receiver are kept in
good order the quality of reproduction and
sensitivity does not deteriorate as in the
case of the battery-operated set. The
eliminator has the disadvantage of being
more noisy than the battery, lhowever,
and unless it is of reliable design excessive
mains hum is likely to be experienced.
When choosing an eliminator great care
should be taken to obtain one having a
current rating slightly in excess of the
normal H.T. current consumption of the
valves, and if a tapping is not provided for
supplying H.T. to the screen of the H.F.
pentode valve the method shown in Fig. 1
may be adopted. The third method of
supplying H.T. to battery type valves is
from a wet battery. This is probably the
most satisfactory method as it provides
the advantages of the other two, namely,
constant voltage supply and a hum-free
reception. This type of battery requires
recharging periodically, of course, and is
therefore not so popular amongst con-
structors as the dry type.

¥ S p—

Choosing the Speaker

Two speaker types are commonly used
nowadays, the moving-coil type and the
balanced-armature type. The latter
is gradually losing its popularity owing
to the advent of the cheap type of perma-
nent magnet moving-coil instrument. If
a low output valve of the power type is
used, however, the balanced-armature
speaker generally gives better reproduc-
tion than the cheap moving-coil type. It
is also a well-known fact that the moving-
coil instrument tends to show up the
deficiencies of & low output battery
receiver. The best rule is to use a cone
speaker if the output valve has an undis-

" TO HT. BATTERY
100 TO 120 VOLTS

b

{ "= outeur
i ) JVALVEHOLDER.
N > %

Fig. 2.—Five-pin valve-holder wired for battery
penlode.

moving-coil type having a matched trans-
former attached if the valve has an output
of 3 watt or hicher. THis does not mean
that moving-coil speakers as a class will
not work satisfactorily in eonjunction
with low output valves—many of the
reliable makes do—but many of the cheap
types on the market give inferior results
to the old cone type in such cascs.

Valves

The best eircuit arrangement for the
beginner’s set uses an S.G. or H.F. pentode
H. F. valve, followed by a detector and an
L. F. valve of the power or pentode type.
The pentode will give slightly more
volume than the power type and thereforc
if greater volume is desired from a
receiver designed for a power valve, a
pentode ‘may be substituted provided
tha% a ﬁ2ve -pin holder is fitted as shown
in Fig. 2.
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RADIO CLUBS
AND SOCIETIES

Cludb Reports should not exceed 200 words in_length
and should be received First Post each Monday
morning for publication in the following week’s issue.

THE RADIO, PHYSICAL AND TELEVISION

SOCIETY
WITH the approach of the summer months con-

siderable interest is being aroused among
members of this society in 5-metre work. In view
of this, a lecture on this subject was given by our
president, Dr. C. G Lemon, on Friday, April 24th,
and it was entitled ““ 5-Metre Technique.” Various
transmitting circuits were illustrated, and their
working explained. After spending-some minutes in
examining the possibilities of a new 5-metre directional
antenna, details of which had only just come to
hand, Dr. Lemon then went. on to talk about receivers.
Needless to say, the super-regenerative claimed most
of his attention and various circnlts of this type were
drawn on the board. The self-quenching super-
regenerative set using no quench coils and only one
valve seemed to be the general favourite among
members, owing to its simplicity in construction and
operation. The straight detector, the lecturer said,
was of little use at high frequencies owing to its
extremely sharp tuning and instability, whereas the
super-regenerative set has a very wide band width
whieh serves the double purpose of simplifying tuning
and accommodating flatly tuned carriers.

The society is holding a 5-metre field day on
‘Wimbledon Common and district on Sunday, May 10th.
Several aerial systems are to be used, among them
being a directional system which has not yet been
widely used and which is claimel(]l to have a uni-
directional radiation of a very high order. We
welcome reports from PRACTICAL AND AMATEUR
WIRELESS readers on transmissions which will be
made during the afternoon under the call of G3NR
on phone and 1.C.W.

In order to satisfy a growing demand, a correspon-
dence section of the society has been started, which
will enable country and overseas members to participate
to some extent in the activities of the society.

A meeting of the society will be heid on Friday,
May 8th, at 8 p.m., at 724, North End Road, West
Kensington. Al readers of PRACTICAL AND AMATEUR
WIRELESS are welcome, and further details of the
society’s activities may be obtained from the Hon.
Sec., M. E. Arnold, 12, Nassau Road, Barnes, S.\W.13.

THE WHITLEY AND MONKSEATON RADIO CLUB
WO interesting amd well-attended meetings of
the above club were held during the past month,
at each of which informal talks on features of interest
to all radio enthusiasts were given. Owing to the
large demnand for morse classes, we have made the
nccessary arrangements and these will be given by
an expert before each meeting.

Our mectings are of interest to all, not only to
short-wave enthusiasts, but to anyone whose interest
in wireless extends further than mere *‘ knob-
twiddling.” Entrance to the club is only 1s., and the
subscription every two weeks is 6d.—D. Brewer,
Secretary, 60, Marine Avenue, Monkseaton, North-
umberland. .

PRACTICAL AND AMATEUR WIRELESS

|
WIRRAL AMATEUR TRANSMITTING AND SHORT-

WAVE CLUB

T’HE second meeting of this club was held on

April 22nd, in Heswall. After the preligiinary
business had been attended to, members exchanged
their experiences in applying for both artificial aerial
and full transmitting licences.

Following this, Mr. Lee (G6GL) delivered an
extremely interesting talk on 56 me. transmission and
reception, and his experiences of it in conjunction with
Mr. Cross (G2FZ). Meetings will continue to be held
on the fourth Wednesday in each month. For 6):11--
ticulars apply to the Hon. Sec., B. O’Brien (2BON),
 Caldy,”’ Irby Road, Heswall, Wirral.

BELLINGHAM AND DISTRICT RADIO CLUB
TEIS society is one of the activities of the Downham

Men's (1.C.C.) Evening Institute, and meets every
Tuesday evening from 8 to 10 at the Elfrida School,
Bellingham Estate, Lectures on wireless and popular
science topies are given by a highly qualified and
experienced wireless specialist, and part of the time
is given to practical work.

Wireless enthusiasts, either experts or novices, are
cordially invited to join this society. The fee for
membership is 1s. 3d. for a term of roughly three
months. New members may enrol at the Men’s
Evening Institute, Durham Hill School, Downham
Estate, on any evening from 7 to 10, or may-see the
club secretary, Mr. W. Thomas, at the Elfrida School,
Bellingham, on Tuesday evenings.
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] SOUTHEND AND  DISTRICT RADIO ANDy
SCIENTIFIC SOCIETY
THE Annual Supper and Tadies’ Night of this
society was held at the London Hotel, Southend-
on-Sea, on Saturday, April 18th. Fifty-four members
and ladies had a thoroughly enjoyable evening, and
were entertained at the conclusion of the dinver by
Mr. Frank Loud (baritone), Miss XKileen Merrie
(entertainer), and Miss Chris Hall (accompanist).

The Mayor of Southend was present, and in his
speech thanked the society for the valuable work they
had done in the borough, with particular reference to
the charitable side of its activities. He mentioned
the fact that members maintained free of eharve
suitable receivers in the homes of fifty-six blind persons
in addition to the huge installation which the society
presented to the local General Hospital at a total cost
of nearly £700. Other members undertook the
servicing of installations provided by the society at
the Crowstone Home for the Blind, and the Stamford
Hill Cripples’ Home. ~

At the conclusion of his speech the Mayor (Coun-
cillor A. H. White) presented the society’s Silver
Challenge Trophy to two members who exhibited the
most meritorious workimanship at the soclety’s
annual exhibition of home-constructed apparatus
which took place recently.

Field days are also being planned and those interested
are invited to apply to the Hon. Secretary for

particulars. The address is: ** Chippenham,” Eastern
Avenue, Southend-on-Sea.
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IMPORTANT ar on our OV:ll sysrtem

ts, Parts,

AMERICA DIRECT—

ON YOUR PRESENT BATTERY OR
A.C/D.C. MAINS SET WITH THE

B.T.S. ADABAND :: -
a ra-

WHY GO TO THE EXPENSE OF B .

AN ALL-WAVE RECEIVER? | fioss! This smas

The Adaband fits perfectly beneath ing unit simply

and gives your present, familiar set a

lngs info your set
world-wide range 1 s % :

any make or type,
adding 100 short-
programmes

Suitable for almost any set. Single
Tuning Control. 13-74 metres. Walnut
veneered cabinel, Long znd medinm-
wave reception of present set continued
without disconnecting.

BATTERY
MODEL £5:5:0

Cash or C.0.D. Carriuge
Paid, or 8/- down and 14
monthly payments of 8/-,

AC. MAINS
MODEL £6:12:6 -

Cash or C.0.D. 'Carriage Paid, or 10/-
down and 14 monthly payments of 10/-.

B.T.S. INTERNATIONAL

wave

to its ravge !

POINTS ABOUT CONDENSER CAL-
CULATIONS (Continued from page 204)
tance. Now the reactance, or opposition
offered by a condenser to ‘an alternating
current, varies with the frequency, being
less at high frequencies than at low fre-
quencies. It is very desirable, therefore,
to be able to calculate the reactance of a
condenser at any particular frequency.
This can be done by multiplying together
the capacity of the condenser in mfd.,
the frequency in question in cycles per
second, and the number 6.28, and dividing
the result into 1,000,000. The answer will
be the reactance of the condenser at that

particular frequency expressed in ohms.

It is true that this calculation involves
only simple arithmetic, but in order to
reduce the necessity for such calculations
as much as possible, a further group of
tables have been prepared giving the react-
ances of commonly used sizes of condenser
at frequencies with which they are usually
cxpected to deal. Table 3 gives the
reactance of the larger bypass condensers
from .25 mfd. upwards at 50 and 100 cycles.
Table 4 gives the reactances of smaller
coupling and bypass condensers at 50 and
1,000 cycles, the latter being an average
kind of audio-frequency, while Table 5
gives the reactances of condensers between
.0001 and .01 mfd. at 1,000 ke/s (400 metres)
and 200 ke/fs {1,500 metres).

SHORT-WAVE 2 KIT

A different 2-tolve short-waver—the
number of stations oblainable on this
remarkable set will amaze you

I3
KIT« a» £2:12:6
Cash_or €.0.D. Carriage Paid.

Or 5/- down and 11 monlhly
payments of 5/-,

m.,
wiring,
% assembling
¥ and operat.
ing instructions and full-size blueprint, less valves.
Set of HIVAC valves, 9/3 extra
This two valver has a range never before
acoredited to this number of valves.

B.T.S. Short-Wave AER!IAL KIT

As reviewed on page 213.

A specially designed aerial, incorporating all tho
features necessary for short apd ultra-short-wave
work. Essential to perfect reception, it is supplied

= e absolutely complete with coupling unit
and_instructions. Current Feed or
Voltage Feed type (state which.
Cash or C.0.D.
Carriage Paid,
Or 2(6 dowmr and 8 monthly
payments of 2/6.

Peto-Scott 1936 CLASS “B” 4
KIT 13 A 3% comprising all parts for building, 7,
DOWN

inciuding ready-drilled Metaplex
chassis, and full-size Blueprint, less Valves, Cabinet,
and’Speaker. -
Cash or C.0.D. Carriage Paid, £4, or 7/- down and
11 monthly payments of 7/6.

of Easy Payments, {
you by return. C.0.D. orders value over 10/- sent carriage jand post charges paid (GREAT BRITAIX ONLY).
Hire purchase terms are NOT available to lvish and Overseas Customers.

Kits, Finished Receivers or Accessories for Cash or C.0.D.
Send, us a list of your wants. We will guote

PILOT AUTHOR KIT

TUTOR KT "A" £4

Cash or C.0.D. Carriage Paid, or 7/6 down and 11 montbly
payments of 7/3.
If required with set of 3 specified valves, add 32/8 to Cash or C.0.D
price or 3f~ to deposit and 1o each monihly payment.

B.T.S. Tutor Coil Unit as apecificd 19/6.

MONITOR 3 (2nd VERSION)

Complete Kit of Components to build the sécond version of the
Monitor 3, including all addi 1

with 2-gang straight
type condenser, less valves. Cash or C.0.D, Carriage Paid, £3/17 6,
or 10/~ deposit and 10 monthly pavinents of-7/8. As above, but
wi 5 g-straight or h type di instead of
2-gang. Cash or C.0.D, Carriage Paid, £4/3/0. Or 12/6 deposit
and 7 monthly payments of 11/-. =

RADIO
ACCESSORIES

EGENTONE W.LLA, ELIMINATOR with output
regulator. A.C. Mains. 7 voltage tappings.
Qutput 150 v. at 30 m/A. Cash or €.0.D. Carriage Paid,
23/71/6. Send only 6/-; balance in tt monthly
payments of 6/3.

ARRARD A.C.6 Induction ELECTRIC MOTOR.--

Complete with 12in. turntable, 12in. Unit Plate
and fully automatic Switch. For A.C. mains only.
Cash or C.0.D. Carriage Paid, £2/2/6. Send only 2/6 ;
balance in 11 monthly pavyments of 4/-.
GARRARD No. 30 Double Spring FROM

MOTOR.—Complete with 12in.
Plush-covered Turntable, Brake, Speed
Indicator, Patent Winding Crank.
Will play 2 sides of a 12in, record at
one wind. Cash or C.0.D. Carriage
Paid, £1/5/0. Send only 2/6 ; balance
in 10 monthly payments of 2/6.

IFCO De%Luxe Moving Coil_ RADIO~

METE‘. Battery or Mains Test,
meter. Tests everything. Cash or C.0.D. Carriage
Paid, £2/2/0. Send only 2/6; balance in 11 monthly
pu{ments of 4/-,

B UE SPOT POPULAR P.M.SPEAKER. Universal

Matching Transformer. Cash or C.0.D. Carriage
Paid, 19/6. Send only 2/6; balance in 8 monthly
payments of 2/6.

OLA F 514 PMT. SPEAKER. Suitable for all
outputs and fitted with universal transformer.
Cash or €.0.D. Carriage Paid, £1/3/6. Send only 2,6 ;
balance In 10 monthly payments of 2/6.

YOUR ORDER

SE“ or ENQUIRY NOW!

FULL DETAILS OF ANYTHING RADIO
SENT ON REQUEST

PETO-SCOTT CO., LTD,, 77 (Pr.W.2), City Road, London,

E.C.1. Tel.: Clerkenwell;8406/7.Y

West End Showrooms : 62 (Pr.W.2), High Holborn, London,
W.C.1

Please send me CASH/COD /HP........oiiiueoinnn, =

R T I I R R R !
1SV 0 IRERAC 58 10¢ 5 00000 0 SHBOBBL20 5003 568k 4 o 80000000
"8 ADDRESS ..o oueeeiitaeeit e een e

009400002 a0 00 T TR R - o i Est. 1819, ¥
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Please send me full details without obligation.

Send Co.uion for Free Blueprint. .
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THE MULTIWAVE

THREE

A New Short-wave and Broadcast-band Receiver from
the Craham-Farish Laboratories

OME time agh we reviewed an interest- ,
ing three-valve rcceiver designed by
the Graham-Farish laboratories and

intended for the short waves primarily,
but which could be used for long waves
by plugging in suitable coils. The latest
receiver designed by them is intended for
all-wave use and is an improvement on the
Discovery Three. The illustrations show
the general appearance of the finished
receiver and also give a very good idea of
the internal arrangement of the components
and wiring ; the receiver is sold in kit form,
but the absence of soldered connections will
enable anyone to build the receiver as
neatly as that shown in the illustrations.
As is usual with this type of kit set, only
a screwdriver and a pair of pliers are re-
quired, and in an extremity the former
could be dispensed with and the various
components held down by adjusting the
screws with a penknife.

The Circuit

In this particular receiver the tried and
proved detector and two L.F. circuit
is adopted, with all resistance coupling.
In the aerial circuit a three-coil tuner
is cmployed, one winding serving as
aerial coupling coil, one as the tuned
grid winding, and the third for reac-
tion. If desired, a pre-set con-
denser may be included in the
aerial lead, but this is not provided
with the kit. The main tuning
condenser has a maximum capa-
city of .0005 mfd. and connected
in series with it is a fixed
condenser across which an
on/off switch is joined
so that the condenser
may be shorted out
on the broadcast
band and left in
series on the short
waves. Two H.F.
chokes in series arc connected in the
detector anode circuit, the first a
highly-efficient short-wave compo-
nent and the second a standard broadcast
choke, and in addition to the coupling
resistance therc is also a decoupling resist-
ance. A parasitic oscillation stopper is
joined in the grid circuit of the L.F. and
the output valve, and in the foud-speaker
leads two S.W. H.F. chokes are connected,
and these may clearly be scen in the
illustration joined to the two spring con-
tacts to which thc speaker has to be
connected.

The Layout

The layout of the components is ex-
tremely clear and no difficulty should be
experienced by even the beginner when he
has the full size wiring diagram before
him. On this all the components are
elearly indicated and the coil mount is the
only component likely to occasion trouble,
but even this may be overcome by care-
fully examining it and studying the
diagram. Furthermore, the instructions
supplied with the kit will greatly assist

in' obtaining a ready-wired set in the

PRACTICAL. AND AMATEUR V_VIRELESS

The Multiwav:
Threein a
Laurence cabinet
showing the
single all-wavs
tuning dial.

shortest possible time, and the maker’s
instructions regarding the mounting of the
condenser should be faithfully followed in
order not to damage the component.

The panel is extremely neat, and as will
be seen there is only a single control knob.
This is of the now familiar snail-drive
type and operates a pointer travelling over
a scale which is divided into seven separate
bands, ranging from 8 to 2,000 metres.
Six separate coils are required for this
receiver, and these are rated for the
following wavebands: 12 to 25, 21 to 50,

38 to 102, 90 to 320, 200 to 650 and 650

A view of the receiver -on ifs chassis showing the
compact layout.

to 2,000 metres. Thus it will be seen that
thc entire band from 12 to 2,000 mctres
may be covered without any gaps, and
although only two coils can be used at a

time a much wider band is covered than is

usual in a multi-range. receiver of this
type.

The Controls

Apart from the main tuning control
just referred to. there is a combined switch
on the left and the reaction control on the
right. The combined switch has four
positions. The first position is ** Off,”’
the second switches out the fixed condenser,
which is in series with the tuning con-
densers, the third position brings into
action one coil, and the next position brings
into action. the sccond coil.
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Results

The- results to be obtained will vary in
different parts of the country and under
different aerial conditions. A good aerial
is_essential in order to tzke maximum
advantage of all the wavebands, and a good
earth is equally essential. The size of the
aerial may be adjusted after the receiver
has been tested, as it may be found that a
long aerial will result in poor selectivity
on the broadcast wavebands, whilst on the
short waves a reduction in size will not
result in loss of signal strength until a
certain minimum has been reached. Our
experience is that 30ft. of wire erected as
high as possible (preferably vertical) will
give as good results as a larger horizontal
wire, but the makers of the receiver suggest
about 40ft. If maximum results are
desired on the short waves perhaps it will
be found desirable to use a special short-
wave aerial system, but obviously greatest
advantage will be taken of the all-wave
tuning capabilities of the sct if a compromise
is effected and what may bc termed a
‘“ general purpose’ aerial is installed.
In such a case it will be possible to hear the
various amateur transmitters, the police
transmissions, aireraft, special trawler
broadcasts, as well as the more familiar
ontertainment broadcasts on the standard
wavebands, and the receiver should prove
very popular indeed. At our own test
some very interesting broadcasts were
received and the receiver gave a most
impressive performance, during which a
number of aerials were employed with
perfect satisfaction during the hours of
daylight.

The kit costs only 57s. 6d., and is com-
plete down to the last screw. The three
valves are obtainable for 24s. 6d., and a
suitable speaker may be purchased for
22s3. 6d. 'The cabinet shown in the illustra-
tion is of the latest Laurence design,
finished in grey or green leatherette, and
costs 14s. 6d. For those listeners who wish
to take advantage of this novel recciver
but do not wish to carry out the con-
structional work, the Graham-Farish
engineers will assemble and wire the kit
at a purely nominal charge of 10s. per
receiver.
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THE FIRST COMPLETE VOLUME

TELEVISION & SHORT-WAVE
HANDBOOK gpirion

8/6y or 3/10 by post from George Newnes, Lid.
é’l”, Southampton Streel, Slrand, /.C.2.
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N spite of all that has been written in
these pages concerning the advantages
peculiar to short-wave reception, it is

still found that there are many readers who
have not yet taken up this side of radio.
Those who have not cannot choose a
better time to do so than during the spring
and summer months, for the simple reason
that short-wave reception is better than
the reception of the normal broadecast
transmissions during the lighter weather.
Most readers will already have found that
long-distance., stations on the medium
waves which could be heard perfectly well
during the winter have now become almost
inaudible ; this is quite normal, due to the
fact that conditions for such reception are
far worse in spring and summer than in
autumn and winter. In contrast to this,
the short waves generally ‘‘come over”
better during the lighter months of the year,
reception being more consistent.

Time and—Wavelength

The fact is that signals of different
wavelength travel better during certain
parts of the day. In winter it is often found
that signals on wavelengths between, say,
19 and 30 metres cannot be received at all
well except during the morning and
afternoon, but in summer signals on
these waves are available throughout
the greater part of the day and
evening on even simple types of
receiver. Moreover, world - wide
reception can be expected on these
wavelengths. Thus, although the
faseination of long-distance
reception is lost in summer
to those who use only the
so-called broadcast bands,

Three-quarter front view of a short-wave
converler designed for use either with the
£4 Superhet 4, or a straight receiver.

TRY SHORT WAVES THIS SUMMER

Short-wave Receivers Are of Especial Interest and Value in Summer, for They
Enable You to Obtain Long-distance Reception Which Might Be Impossible with

a Broadcast Set. By FRANK PRESTON

round on short waves. This is because in | 2
winter wavelengths between approximately
25 and 50 metres are particularly good
during the cvenings, whilst lower wave-
lengths down to 10 or so provide cxcellent
long-distance results during other parts of
the day. In addition to the advantages
which have been claimed for short waves
in the foregoing remarks, signals on these
wavelengths are more satisfactory for DX
reception at any time. As an example of
this it can be stated without contradiction
that short-wave American signals which are
transmitted on very low power can hc
received at loud-speaker strength with
a three-valve set, whilst signals on
wavelengths over 200 metres cannot
be heard at all well when using a
multi-valve superhet.

Fascination of Uncertainty

It must not be forgotten that reception
on any short-wave band cannot generally
be relied on at any one time. This might

| Rear view of a short-wave converter-adapter
which can be used with either a battery or mains-
operated receiver,

! be considered as a disadvan-
4 tage, but those whose interest
i i lies in experimenting and in
long-distance work find that it
/ ¥ lends added interest, especially
a since it is nearly always the

" cage that when signals on, say,
i i 19 metres are not coming in
very well, those on 30 metres,
for example, can be received
at excellent strength. Thjs
uncertainty adds to the interest
of experimenting and provides
ample scope for valu-
able research work.
And, since many-
stations send out the
same programme on
two or three short-
wave bands, it is
possible at most times
of the day to obtain
satisfactory reception
of that programme.

Type of Short-waver

The prospective short-wave
enthusiast might well ask what
' is the simplest and most
satisfactory method of taking advantage
of the special benefits of short - wave
reception. An answer can be provided only
by making reference to the various methods
which are available. One of the most
popular with those who own & good broad-
cast set is to use an adapter or converter,

o
W L. i by means of which the low-frequency portion
s of the broadcast set, or the whole receiver
. in the case of a converter, can be used in
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conjunction with an’ inexpensive unit. |

Many designs for adapters and converters
have been given in these pages, and one
which can be recommended is the *‘ Short-
wave Converter for the £4 Superhet”
described in the issue dated January 18th,
1936. This is shown on page 217 and is de-
signed foruse in conjunction with a receiver
haying an H.F. stage; by its use a three-
valve ‘‘ straight >’ receiver can be used as
an efficient four-
ralve superhet on
the short waves,
-and all of the
important short-
wave stations in

all parts of the T
world can be/ -

heard. It is not necessary to modify
the broadcast set in any ‘way, and it can
always be used for normal, medium- and
long-wave reception when desired.

A Converter-Adapter

Another convenient unit whicli can be
employed as either a converter or an
adapter, with either a battery- or mains-
operated receiver, is the * Short-wave
Converter-Adapter ” which was fully de-
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scribed in our issue dated February 23rd,
1935 (which is now out of print), and which

is the subject of Blueprint PW48A. This

has interchangeable coils, and can thus be
used on any short wavelength from 10
metres upward. It is worth mentioning in
passing, - however, that most short-wave
transmissions are confined to a number of
comparatively narrow bands, which simpli-
fies matters for the beginner. For example,
wavelengths in the region of 19 metres are
employed for many of the American pro-
grammes ; a little higher up the scale—

20 metres — we have thousands of

amateur transmissions from all parts

of the world; at about 31 metres we

find a number of additional American

and Continental
i transmissions;
and, again; at

40 metres there
is another batch
of amateurs.
There are many
other trans-
missions be-
twcen these

" Rear view of the Prefect, an efficient short-wave three.

bands, of course, but they are easily found
after logging a few transmissions on one of
the extensively-used ranges.

Separate Short-wave Set

Many of those who contemplate short-
wave reception will prefer to build a special
and separate receiver for the purpose. This
can be made as simple or as complicated as
desired, and thus as cheaply as may be
wished. A very inexpensive single-valver
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which has proved immensely popular with
hundreds of readers was described in the
issue dated September 14th, 1935, and a
three-valver capable of remarkably good
results (the now well-known *‘ Prefect ”’)
was fully described and illustrated in the
issues dated February 8th, 1936, and
February 15th, 1936. There are many
advantages in using a separate short-wave
receiver, not least of which is that short-
wave reception can be carried out by the
cxperimenter at the same time as the rest
of the family is listening to normal broad-
casts. Use can be made of either the same
aerial or of a separate short indoor one
placed near the short-wave set.

All-wavz Reception

Still another method of enjoying short-
wave reception is by making a single all-
wave receiver, and this arrangement can
be recommended when the construction of
a new broadeast instrument is contem-
plated. An all-wave set which has been
made in large numbers, and which has
given a considerable degree of satisfaction,
18 the *‘ All-wave Three,”” and constructional
details of this were given in the issue dated
August 3lst, 1935. This receiver has three
valves which function as detector with
two low-frequency amplifying stages, the
first of which is resistance-capacity coupled.
a transformer being used between the second
and third valves. A complete multiple-
range tuning coil is employed, by means of
which wavelengths between 13.5 and €0
metres, 260 and 520 metres, and 1,100 to
1,900 metres can be covered by means of
the single tuning condenser, and by the
operation of a rotary switch.

Free Advice

Numerous other types of receiver, adapter
and converter have been dealt with in
PracricaL AND AMATEUR WIRELESS, and
any reader who is in doubt concerning the
most satisfactory system to adopt in his
own case should write to our Free Advice
Bureau setting out his requirements and
mentioning the type of receiver now in use.
He will be informed as to what system will
best meet his particular requirements. :

But, whatever kind of receiver you are
using, you should certainly give short
waves a trial. The small amount of trouble
and expense involved will be fully justified,
and the latter can be suited to the depth of
purse of the individual constructor.

|
EPORTS of good reception of two new

European short wavers are now more
frequent as the stations appear to

have adopted a fairly regular schedule.
They are, Radio-Beograd (Belgrade), on
49.18 metres (6,100 ke/s) which already
promises in the near future an increase in
.power to 2.5 kilowatts and LZA, Sofia, on
20.04 metres (14,970 ke/s) operated by the
Direction Générale des Postes, Télégraphes
et Téléphones in the Bulgarian capital. So
far, the broadcasts, which are still in an
experimental stage, have been limited to
two sessions, from B.S.T. 06.30-14.00 and
again from 16.00-22.30, on Sundays only.
I am now informed that the schedule is to
be extended to weekdays when the station
will be on the air from B.S.T. 10.30-11.30
and from 18.00-22.00. The - call and
details of the items transmitted are given

out by a woman announcer.

Relays from Buenos Aires

Another alteration to be noted is the
new channel to which YV8RB, Bar-
quisimeto, Venezuela, has moved. You
will hear the call:  Radiodifusora La Voz
de Lara, on 50.90 metres (5,892.5 ke/s) or

A | O ) S| 1D | S | | - (| —{ - )
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on a reading just above that of the more
powerful Moscow transmitter (RW 59).
You will not have to wait long to identify
the station as the call is punctually given
every fifteen minutes. Times of broadcast :
B.S.T. 18.00-19.00 and from midnight to
05.00 daily. On 19.62 metres (15,290 ke/s),
LRU has beén logged several times during
the past week with an excellent relay of
LRI, Radio el Mundo, Buenos Aires, and
tests have also been picked up of similar
broadecasts carried out through another
channel, namely, LRX, 31.32 metres
(9,580 kefs) in the early morning hours
(between 05.00-06.00). Should you hear
either or both of these there is a vert to be
obtained by giving details of reception to
Radio el Mundo (LRI), Calle Maipu 555,
Buenos Aires, Argentine Republic.

1 )

'-(

From the Dominican Republic
Finally, in the Dominican Republic new
stations are springing up overnight. Here -
are a few of which more details would be
welcome. At Santiago de los Caballeros,
La Voz de Comercio, with the doubtful
call-letters HIAU—the third letter should
be a numeral—on 47.07 metres (6,383 kc/s)
has been reported by a French listener ;
also HI7P or HI7G, located at Trujillo City
and with a somewhat similar slogan:
Emisora de Comercio, on 44.12 metres
(6,800 kefs). A British “ fan >’ also adds te
our list the following stations situated in
the same island: HI3C, La Voz de Rio
Dulce, La Romana, on 42.92 metres
(6,990 kels), HISE, Radiodifusora Ozama,
at Trujillo City, on 43.48 metres (6,900
ke/s) and HI5N, Santiago de los Caballeros,
on 4,633 metres (6,473 kcfs), La Voz del
Almagen Dominicana. Radiodifusora HIL,
Trujillo City (in Spanish, phonetically:
Cee-00-dad day True-heel-lo) appears to
have settled down on 46.13 metres (6,503
kefs). It has been well heard during the
last ten days between midnight and 02.00.
The address is Apartado (Post-box) 623,
Trujillo City, Dominican Republie.
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PRACTICAL AND

COMPONENTS TESTED IN OUR NEW LABORATORY
New K.B. Receiver

interesting new mains receiver is

N

A announced by Messrs. Kolster
Brandes. This is of the straight type,
employing H.F., detector, and output
stages, with pentodes in the first and last
stages, and a triode in the detector stage.
A full-wave A.C. rectifier is employed with
an 8in. diameter energised loud-speaker,
and the completc receiver sells for 8

guineas. The tuning dial is calibrated wit

station names and wavelengths in metres,
and an indicator is fitted to show to which
wave-range the set is adjusted. There are

only three controls, tuning (with wave-

change combined), reaction, and volume.

Mazda Valve Base Chart
'HE Edison Swan Electric Company
have just issued an interesting chart
showing the base connections and references
for all the principal types of Mazda valves.
These are, of course, built to the Radio
Valve Manufacturers’ Association stan-
dards, and consequently are of universal
application. The chart measures 14}ins,
wide by 22in. in length and is stiffened at
top and bottom by brass strips. A hanger
is fitted and the chart should be in every
service-engineer’s workshop. They may be
obtained free on application to the above
company at 155, Charing Cross Road,
London, W.C.2.

New Mullard Transmitting Valve
NSMITTING valves of the S.G.
or tetrode type have been available
for some years, and have, in fact, been
adopted with every success for certain
specific duties. Now comes the news that,
just as the scrcened pentode is rapidly
replacing the screened tetrode in reception
practice, so are transmitting pentodes
becoming available as a further advance on
the transmitting screen-grid valve. Details
are to hand concerning the first of a series
of Mullard pentode transmitting valves—a
low-power valve rated for a maximum
continuous anode dissipation of 35 watts
and for a maximum anode voltage of 1,000
volts, It is understood that this valve will
be rapidly followed by a smaller type,
rated at 15 watts dissipation and an anode
voltage of 500 V., while other valves are
also projected.

The advantages of the transmitting
pentode are, in the main, identical with those
of the H.F. receiving pentode. For example,
the very low anode-control grid capacity
(0.06 4uF. for the Mullard PZ1-35) renders
neutralising quite unnecessary. Next,
secondary emission effects, which limit the
performance of screened tetrodes, are also
avoided in the transmitting pentode by the
use of the third grid. High output and
good efficiency are thus obtained without
critical adjustment of operating conditions.

The high sensitivity which characterises
all valves of the pentode family, permits the
full output of the valve to be secured for a
very small expenditure of H.F. excitation
power, resulting in economy in the number
and size of previous amplifying stages.

The points alrecady mentioncd are all
counterparts of the benefits which screencd
pentodes have brought to radio reception.
For transmission, however, the valves have

another and very important advantage,
namely, the ease with which modulation
can be effected by means of the third grid,
and the low modulating power required.
For the 35-watt valve referred to above,
good quality modulation to a depth of
90 to 95 per cent. is possible with a carrier
output power of 12 watts, the mean negative
third-grid voltage being approximately
90 volts.

For telegraphy service an output - of
50 watts can be obtained down to 50 metres
when the valve is operated at an anode
voltage of 1,000 V., of 20/25 watts at 500
volts anode supply. For lower wavelengths
the anode voltage must be reduced, with a
limit of 800 volts at 14 metres, while the
combined anode and second-grid currents
must in no case be allowed to exceed 110 mA.

Complete data sheets concerning this
valve are available from the Mullard
Transmitting Division.

Bulgin Neon Test Prod

VERY good testing device should be
provided with insulated test prods as
these enable various otherwise inaccessible
points to be reached, and at the same time
prevent the fingers from coming into con-
tact with high-voltage points, or otherwise
giving the oper&tor making the tests a
severe shock. When ascertaining the live
main of a supply; when ascertaining
whether a supply 1s A.C. or D.C.; when
making continuity tests, and for other types
of wireless circuit servicing it is necessary
to take especial« precautions unless one
adopts a specialised type of tester. Such
an instrument is the Neon prod illustrated
on this page. It is of orthodox pattern, but
incorporates a special neon lamp which
glows at a very minute current. The lamp
is provided with a cathode and an anode,
and when fed from an A.C. supply both
electrodes will glow. When only one
electrode glows, the indication is that the
supply is of the D.C. type, and this greatly
simplifies tests where the
type of supply is unknown.
To ascertain which of a
pair of main leads is
*live,”’ the prod is simply
touched against the main
leads, and due to the
capacity of the

body to earth

the lamp will Th
light on the live ' he
main.  Should BulginNeon
the body be Test Prod.

very effectivel
v | insulated from

earth, owing to
very dry flooring
or other parti-
cular circum-
stance, a lead
may be made to the termi-
nal on the cap of the prod.

The tester will indicate
oontmulty by a glow dependent
upon the current passed, and it
may be used in conjunction with
a battery of 180 volts or more,
or may even be used in conjunction
witha tapping on a mains transformer.
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HEAVY DUTY

Spade 'I"ermina!s and “Master”
Plugs for A or E Contacts.

These ** Clix ” Heavy Duty models are
intended for bringing aerial or earth leads
direct to set without having to make
breaks or joins. Lead-in hole in
insulators  allows leads up to
ﬁ;m diameter to be used wnthout
stripping insulation tape from wires.

CLIX ‘“MASTER" PLUGS

The most important fenture in these
is the efficiency of the pin, which is
non-collapsible and s so con-
structed that it will give perfect
contact with the varying sizes of
sockets. These Clix plugs give full

surface contact. 3d. each
.

CLIX SPADE TERMINALS

An important feature embodied in
all models o ix Spade terminals
is the metal shoulder piece which
rrevents acid creeping up to the
eads e wiring contact is posi-
tive metal to metal and the jaw in
all models is designed to give full

s_urfncle contact. 3d. each
The Plug and Spade Ter~
minal illustrated are ex-

ceptionally _efficient for
azrial or earth connections.

Folder **N ™ Free,

LEGTRO LINX
P E [!Du x
London, S.W.1

IT PAYS TO BUY

THE BEST

New low loss formers of DL-9 high frequency
Rigidly made an acoxll
-pin

d each
matched. First-class results assured.
colls have two windings, 6-pin three windings.
No. 959 6 pln Sct of 4 12-170 metres Prico 16/-
No. 932 » s e . Priceld/.

I Univer-
|

IRTERCHANGEABLE COILS.
insulation.

e

sal 8.W.
Valive-
holder

A low loss holder for above or helow base-
board use. The valve enters-tho contacts
fromr either side.
increase of self capacity to that already in
the valve base. DE-9 H.F. dlelectric, one

There is no measurable

leee noiseless contacts
015 4- &in 1/3d. No. 1016 5.pin 1/5d.
1024 7-pin 1/8a

STRATTON & CO

i
LTD..
Bromsgrove Street, BIRMINGHAM.
London Service Depol: Webb’s Ratllo Storcs;
14, Soho Street, Oxford Street, W.l. .

SHORT WAVE COMPONENTS
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LETTERS FROM READERS

The Editor does not necessarily

agree with opinions expressed

by his correspondents.

S.-W. Reception in Scotland
IR,—1I observed in a recent issue that a
correspondent, F. W. Moore, of Exeter,
described the 13-metre waveband as hope-
less. It may be so in Devon, but here
WS8XK on 13.93 metres is to be .found
regularly between 1 and 2 a.m. at a strength
varying from R3 to R6 on .loud-speaker,
though inclined to swing a little.

W2XE, on the same waveband, was
received qn the 29th ult., but. not so loud
as WSXK, the power being only 1 kW,
as against 40 kW of Pittsburgh. It
apparently does not close down till4 a.m.

American amateurs on 10 metres are also
heard- on the loud-speaker, and I have
listened to W2XEN, the New Jersey police
transmitter, on 9 metres, at a ‘strength
rivalling the usual American broadcast
stations. I use a home-made short-wave
converter of my own design on a five-valve
mains superhet, and both a di-pole and
inverted-L~ agnals —GEORGE  PROCTOR
(Dunfermline).

S.W. Correspondent Wanted

—I should be very glad to get in |

IR,

S touch with someone interested in
short-wave work with regard to construct-
ing both receivers and transmitters when
a licence is obtained. I have heard
W2BSD quite often on 14 mes, but it seems
of late that conditions on this band are
dropping off. a little—PauL STEIN (4,
Hodford Road, Golders Green, N.W.11).

A Good Log on 10 and 20 Metres
IR,—I read with interest E. A. Monk’s
letter in your issue for March 28th,
as on that particular date I also received
many of the stations mentioned. Condi-
tions were particularly good on 20 metres
during that week, but my best night was
March 2nd.

Conditions seem to have deteriorated
lately so fur as North American ’phones are
concerned, but South Americans are coming
through at good strength, and the high spot
of the month has been the. daily recept,lon
of Australian ’phones recently at 07.00-
08.00 G.M.T.

Below is a list of the more interesting
stations heard during March. The receiver
is a home-made 0-v-2, all-mains, with out-
side aerial. All stations received on loud-

speaker :

20 m.(’phone) : VEICX, VEIDC,
VEIDQ, VEICN, VEIEX, VE2BG,
VE2BQ, VE2XY, VE3AAQ, VE3BD,
VE3EO, VE3JV, VE3QS, VE4CW,
VIx2AP VK2BQ, VK2B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>