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uality Reception
ERE are two distinct classes of listener

—those who wish to hear as many
stations as possible, and those who desire
the highest possible quality of reproduction
and are satisfied with only the local station.
It is an undoubted fact that for the highest
possible quality, the receiver is restricted to
a station situated within a very few miles,
and any attempt at increasing the range of
reception will in most cases result in a
deterioration in the quality of the received
signal. For the highest quality there are
many aids to reception, such for example as
contrast expanders, but these devices
require very careful design in order to avoid
harmonic distortion and other forms of
trouble. With the ordinary domestic
speaker and room acoustics, it is possible to
make a quality receiver which is simple to
build and operate and which employs normal
components. On pages 166 and 157 we give
details concerning the design of circuits of
this type and examples of three receivers
in theoretical form, and all those who are
interested in this type of receiver should
follow the details there given.

Insects Broadcast
T the N.P.S., Teddington, a neat micro-
phone-amplifier has been perfected
for use in detecting the presence of destruc-
tive insects in timber. It is so sensitive
that it has been found possible to distinguish
between the different kinds of insects or
larve by noting the differences in the
sounds which they make, although they may
be far below the surface of the timber.

More Listeners

E figures issued by the authorities for

March show that there is yet another
inerease in the number of licences issued.
The total figures were 616,582 issucd, and
616,084 expired, showing a net increase of
41,498. This brings the total number of
licences in force in England, Scotland, Wales
and Northern Ireland (including freelicences
issued to the Blind) to 8,131,450.

Rudy Vallee Next Week

l ISTENERS who remember the original
. Savoy bands will remember the saxo-

phonist who took his christian name from

Rudy Wiedoft, upon whose saxophone

technique he based his playing. When

Rudy Vallee returned to America he crooned

in addition to his playing, and as a crooner
has made fame. is most, famous number
in America was the ““ Stein Song,” and for
some years Rudy has been one of America’s
highest paid artists as a crooner and band
leader. He sailed for England on April
23rd, and will broadcast in a special half-
hour of his own design from the National
transmitters on May 8th.

A Gala Revue
NOTHER high spot in Coronation
week is a Gala Radio Revue which
will be broadecast on May 11th from the
Nationals, and on May 13th in the Reglonal
programmes. A full programme is not
yet arranged, but the B.B.C. announce
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that George Robey, Wilson Hallett, the
Western Brothers and Mabel Constanduros
have already been engaged. The produc-
tion is by John Watt and the book is being
specially written by Douglas Furber, who
is probably best known for his songs ' The
%e]]s of St. Mary’s” and * Limehouse
lues.”

Fifty-eight Microphones

TEE relaying of the Coronation cere-
mony will involve the use of 58 micro-

phones, of which 32 will be used for relaying

the Abbey service, 11 will be used for effects

outside the Abbey and Buckingham Palace
and along the route, and 15 for English and
foreign observers. The whole system of
wiring for this broadcast has been carried
out by engineers of the Post Office. It should
be realised, in order to understand the
magnitude of this task, that each micro-
phone point also has to be arranged with
two-way communication between all points,
and in addition, all circuits are duplicated
in case of breakdown.

Blackpool Dance Festival

E seventeenth Blackpool Dance Fes-

tival comprising ballroom dancing
and stage dancing competitions for
amateurs and professionals takes place
early in May. On May 6th, P. J. S.
Richardson is to broadeast in the Northern
programme a running commentary on parts
of the British Amateur Championship from
the Empress Ballroom. On the following
night commentaries on the British Profes-
sional Dancing Championship will be
broadcast in the Empire programmes,

Music Items
BROADCAST performance of unusual
interest on May 5th (National) will
be that of the Cinhalese artist, Surya
Sena, who will sing a programme of folk
music from Ceylon, Peru, Nepal and Sicily.
Surya Sena is a Cinhalese artist of inter-
national repute, and this programme
should prove of exceptional interest.

On May 6th (Regional), the first act
of Gluck’s ““ Alceste’” will be broadeast
when it is presented by a joint company of
artists from the Paris Opéra and Opéra
Comique, whose vieit will be one of the
features of the season.

The second act of “ Aida’ will be
broadcast on May 7th (Regional), and the
second act of “ Carmen” on May 1lth
(Regional), the eve of the Coronation.

On May 7th (National), Joseph Lewis
will conduct a Sullivan programme con-
sisting of the Prelude to Act 4 of * The
Tempest ’ and the Symphony in F, and
on the same day (Regional), the celcbrated
violinist Juan Manen will broadecast a
recital of music arranged or written by
himself.

Variety from Southampton

ON May 6th a variety programme will
be broadcast from the stage of the
Hippndrome, Southampton.
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Radio Beacons for Africa

LANS are well advanced for the in-
stallation of 27 new radio dircetion-
finding stations over Africa to assist pilots,
and to make possible the operation of
increased air mail and passenger services
thousands of miles over the Empire air
routes.

Two More Acts for Coronation

- Music-Hall

LANAGAN and Allen and Billy Caryll
and Hilda Mundy have been engaged
to take part in the 90-minutes Music-Hall
programme on 'May 15th—the last variety
‘show of Coronation Week. Incidentally,
Flanagan and Allen have just signed a
contract for six B.B.C. Music-Hall dates,
the biggest contract of its kind ever issued.
They will be ‘“on the air’’ once before
their Coronation Week broadcast.

Birmingham Cathedral Bells

THE newly recast peal of bells at St.
Philip’s, Birmingham, the Cathedral
Church of the diocese, are to be dedicated

The final stage of the modulator unit in the

Empire Station at Daventry. The mechanical

water interlocks, which prevent the supply of

power fo the valves until the cooling water is
flowing, are clearly visible.

and to ring their first peal on St. Philip’s
Day. On May Ist listeners. will hear a
short description of the bells and their
first peal. The inscription on the bells
records that -they were recast for the
Coronation of King George VI, chiefly
through the generosity of Sir Charles Hyde.

INTERESTING and TOPICAL
NEWS and NOTES

7 s e

Coronation ‘Creates Radio Export

Boom

ITH only twelve days to go to
Coronation Day, the wireless in-
dustry is faced with so many orders for
sets that it is working day and night to
fulfil them, and thousands of British people
oversea will now receive their scts too late
for the Coronation broadcast.

According to a G.E.C. official there has
been an enormous demand from overseas,
and hundreds of thousands of people in
the Empire, and all over the world, are
demanding the latest sets in time for the
Coronation so as to ensure perfect reception.
The rush of last-minute orders has been
very great, and in the past few weeks the
General Electric Company alone has sent
thousands of sets abroad. These orders
are for short-wave sets, and the main
destinations are South America, India,
South Africa and British Malaya.

Cup Final Broadcast
MOST listeners will be interested to
know that George Allison and Ivan
Sharpe will broadcast a- commentary on
the Cup Final at Wembley Stadium on
May 1st. This year’s contest is between
two northern. teams, Sunderland and
Preston North End.” Ivan.Sharpe, who
will broadcast the first half of the match,
a northerner himself, will be able to give
listeners an intimate picture of the struggle
between these two famous northern teams.
Mr. Sharpe, it will be remembered, was
one of the commentators at last year’s
Cup Final.

George Allison, who, because his own
team, Arsenal, were one of the finalists
last year, was unable to broadcast, is to
describe the second half of this year's
match. As a contrast, listeners will be
taken over immediately after the Cup
Final to the opening of the cricket season
at Old Trafford, where Lancashire are
opposed to Derbyshire.

SOIVE THIS?

PROBLEM No. 241

Excessive hum developed in Wallace’s A.C.
mains receiver and when measurements were
made the current consumption of ail the
valves and the anode voltages were found to
be excessive. What was the fault ? Three
books will be awarded for the fimst three correct
solutions opened. Address your solutions to
2 the Editor, PRACTICAL AND AMATEUR WIRE-
LESS, Geo. Newnes, Ltd.,, Tower Housc,
Southa.mpton Street, Strand London, W.C. 2
Envelopes must be marked Problem No, 241
in the top left-hand corner and must be posted
to reach this office not later than the first post
on Monday, May 3rd, 1937,

20

Solution to Problem No. 240

The switch contacts across the intervalve coll long-
wave winding were not making when the control was
switched for medium-wave reception.

The following three readers successfully solved
Problem No. 239 and books are accordingly being
forwarded to them: C. W. Picken 2, Glebe Cottage,
3t. Stephens, Canterbury D:wie, 41, meber]ey
Road, Edmonton, London, N, 18 C. Roslvn 51, Alre-
dale Boa,d B'\lham London, 8. W.12,

and Ladders,”

Bournemouth Municipal Orchestrd
THE Bournemhouth- Municipal Orchestra,

led by Harold Fairhurst and con-
ducted by Richard Austin, will broadcast
{rom the Pavilion, Bournemouth, on May
2nd. © The soloist will be Garda Hall
(soprano).

Stella
Mantovani's orchestra,"is here seen with her new
* Pilot ™ receiver.

Roberta, the well-known vocalist in

Glinka and Smetana
ON May 8th the B.B.C. Scottish Or-
chestra, conducted by Guy Warrack,
will play the Overture and a Suite from
** Russlan and Ludmilla,”’ by Glinka, and
the Overture and three dances from * The
Bartered Bride’® and the Overture to
“ Libussa,” by Smetana.

Orchestral Concert from Bristol

E Grand Hotel Orchestra, under the

direction of Adolphe Trotman, will
broadcast from the Grand Hotel, Bristol,
on May 3rd. The orchestra specialises in
light music of the gipsy type, and every
member has had experience of broad-
casting, Edgar Hawke (1st violinist) having
his own broadcasting combinations.

The New Vic
ON May 7th the Rutland Square and
New Victoria Orchestra, directed by
Frank Gomez, will broadcast from the
New Victoria- Cinema, Edinburgh. The
programme will include : ¢ The Procession
of the Sirdar,”” by Ippolitow-Iwanow ;
“ Brise d’Eté,”” by Sanderson; Selection,
* This England,” arranged Debroy Somers ;
‘“The Crack Regiment Patrol,”” by Moses
Tobani; Selection from the * Harle-
quinade ’’ Ballet by Franz Gomez ; ‘‘ Song
of the Troubadour,” by Metra ; Selection
of Scottish Tunes, arranged Colin Camp-
bell; Novelty Rhythmic Duet  Snakes
by Engleman, arranged
Irish Folk Tune, ‘ The: Gentle

‘Mayerl ;
arranged Reginald Redman ; and

Maiden,”

‘a Selection of Sullivan Melodies, arranged

Dan Godfrey.
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TRANSMITTING TOPICS

HE * electronic ”’ theory states speak-

ing in a practical sense, that an

electric current is really nothing
more than a movement of electrons (i.e., the
smallest quantity of negative electricity
which, with the proton, is the basis of all
matter), and if the movement is in one
direction, it is usual to refer to the current
as being * direct current.” It
will be remembered, however,

Earth or Surface Waves

Tor clearness 1 am dividing the electro-
magnetic waves into two groups, one of
which can be classified under the above
heading, and we will consider that one first.
When short waves are radiated from a
transmitting aerial system some of them
travel over the earth’s surface or in the

that it is also possible to

make the flow of electrons

reverse] periodically and set

up what is known as an
‘“ alternating current.”

Radiation

Radiation, when applied to
the subject under considera- :

By L. ORMOND SPARKS

P Ten -—)-«-Oh-)-l--..—p-(nﬁwv-l—h]

The Characteristics of Radiated Waves,
“Sky” Waves and Fading. are Among
the Subjects Dealt With in this Article.

To get a clearer understanding of this
‘‘ jonised atmosphere, > T would mention
thdt the air molecules are iomised by
collision due to bombardment by solar and®
cosmiic radiations, and what really happens
is that certain electrons and ions are ren-
dered free to travel about, so to speak, on
their own. The happy free state, however,
doesn’t exist for long; as
the smashing up business
goes on the free electrons and
ions recombine to form neu-
tral molecules, but, during
their freedom the electrons
have been on the move, and
it is their movement which is
chiefly responsible for the
refraction of the waves
which penetrate the ionised
layer.

EEPSSTRRIS SRS e

tion, refers to the radiation
of energy from the transmitting source.

The energy takes the form of * electro-
magnetic waves,” ‘waves which have an
clectric and a magnetic component, and
which travel at the same speed as light,
namely, 186,000 miles or 300,000,000
metres per second.

This energy is only radiated when the
electrons are forced to get a move on or are
pulled up with a jerk ; in other words, a
circuit carrying * direct current ”” will not
radiate during normal current flow, but
only at the moment of switching on and
off, i.c., starting and stopping

With a circuit carrying “ alternating
current ” (A.C.), however, the conditions

lower atmosphere, which is, comparatively
speaking, fairly dependable, but, owing to
the absorption of energy by earthed objects,
such as trees, houses and the actual earth
itself, they become attenuated or weakened
rather rapidly and their effective range is,
likewise, very limited. The effect becomes
more pronounced as the frequency is
increased, in fact, if the wavelength is
down in the ultra-short band, the effective
range almost becomes equal to the optical
range, although, in view of the strange
results now being obtained with the tele-
vision transmissions, it does not seem
possible to form any hard and fast rule.

Sky Waves

are very different as the electrons are in a Forthesecond group, I donotthink a better

continuous state of starting
and stopping, producing elec-
tro-magnetic waves as long
as the current is switched
on.

This state of affairs exists
with all commercial A.C.
supplies, but as the frequency
is so low, usually 50 cycles
per second, the energy radi-
ated is very very small. The
greatest radiation is produced.
by circuits carrying A.C.
havmg very high frequencies;
in fact, it will be found that
the amount of energy radiated
increases with frequency,
i.e., the short wavelengths.

The waves have another
‘characteristic in common
with those of light, they can
be reflected and refracted, as
will be explained further on
in this -article, thus allowing direction
of maximum radiation to be predetermined,
asin the case of * beam " transmissions.

Characteristics of Radiated Waves

Tor normal broadcast requirements, it is
possible to design transmitting aerials
which will allow very even radiation in all
directions, particularly in the case of long
waves. Under such conditions, the strength
of the signal at the receiving aerial will
more or less depend upon its distance from
the transmitter, the signal gradually getting
weaker and weaker as the distance is
increased.

With the higher frequencies (short waves),
however, one cannot apply the same
reasoning, as the behaviour of short waves
is, to say the least, very erratic and
greatly influenced by the items mentioned
below.

Diagram showing the effect of ! the reflected and direct waves of fwo
separate receivers.

name can be found than that given above.
Though speaking about “ Earth Waves ”’

_it must not be thought that all the energy

is radiated in that manner; far from it, as
the greater amount of energy is, un-
doubtedly, radiated skywards at a small
angle to the horizontal, and thus elears all
surrounding earthed objects.

It is quite possible that these waves
would go on travelling higher and higher
and be of no use for communication pur-
poses, if it were not possible for them to be
reflected and refracted in the same manner
as light.

Heaviside Layer

At approximately 60 to 70 miles above
the earth’s surface there exists a layer of
ionised atmosphere which is known as the
Heaviside Layer, after Oliver Heaviside,
who, in 1902, put forward the theory of its
existence.

The whole idea will be
more readily understood by referring to
the accompanying illustration. Let *“T”
represent the transmition station; R and
R1 receiving stations ; and the shaded band
“a” and ‘““b’’ the ionised layer, or
Heuvuslde Layer. The shading in the f)and

a’* b ” is intended to represent the
densltv of the layer, ie., the greatest
number of free electrons in the centre of
the layer.

The station “ R’ is at a distance from
‘T > which comes within the range of the
¢ earth or surface *’ waves, and the strength
of the received signals will depend on the
amount of absorption of energy by earthed
objects between the two points. The other
station, *‘R1,” however, is beyond the
cffective range of the ‘‘ earth ”
waves, and will depend ‘on the
‘‘sky ”” waves for its signals,
their path of travel being in-
dicateq by the dotted line
(13 s M ¢ S.”

It will be noticed that the
path is turned back towards
the earth by the ionised
layer, and the turning process
is due to a combination of
reflection and refraction, ac-
cording to the frequency of
the waves. The higher the
frequency, the ° greater
the depth of penetration of the
layer, and, consequently, the
greater the distance between
‘T’ and the point where they
come in contact with the earth.

A peculiar point about the

Heaviside Layer is that its

height is greater at night

time, and this, in turn, again affects the

range of the ‘‘sky’ waves, as many

amateurs will have, no doubt, noticed during
recept,lon tests.

It is assumed that there are other layers
besides the Heaviside; in fact, it is known
that another does exist, and it is known as-
the Appleton Layer, which varies in height
according to the season. It is estimated
to be as much as 300 miles above the earth’s
surface during certain periods.

Skip Distance

If the diagram is examined, it will be
noted that any station situated in the area
between ““ R’ and ** R1 *’ does not receive
either the ground or sky waves; in other
words, it is in a ‘‘ dead ’’ area, and as the
waves literally “ skip >’ that distance it is
usnal to refer to such as the *‘skip dis-
tance.”

(Continued overleaf)
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It will be appreciated, therefore, that a
transmitter might, quite possibly, not be
received by a station, say, 50 miles away.
but his signals would be received at good
strength by a station many hundreds or
thousands of miles away.

As the frequency is reduced, i.e..{wave-
length increased, the sky wave is bent back
earthwards at a more acute angle ; in fact,
above 80 metres, the waves: will return
earthwards within the range of the “ earth »’
waves, besides, of course, greater distances
as well.

Fading

Before connecting the two paths open to
electro-magnetic waves with fading, it is
necessary to get a general idea, even though
it is a brief one, of *“ phase *’ relationship.

If two alternating currents arc flowing in
the same circuit, and they have identical
frequencies, they will augment or nullify
cach other, according to  whether they
are in phase or out of phase with each other.

Assumingithat they arc *“in phase” with
cach other, then the maximum amplitude
will be equal to the arithmetical sum of the
two, and, when such conditions exist, it is
usual to state that the currents are *“ syn-
chronised.”

As the eurrents get ‘‘ out of phase ”’ the
maximum amplitude will decrease, until
when the phase difference or angle becomes
180 degrees, the amplitude falls to zero.
This condmon is known as ‘‘ phase oppo-
sition.’ .,

I have mentioned that it is possible for

a receiving station to be affected by earth
waves and sky waves. Well, it is also
possible for a time difference to exist
between the reception of one and the
other, such difference resulting in a
phase difference between two groups of
waves.
. To make matters worse, the phase
difference is not constant ; it is possible for
it to vary from moment to moment, and
the resultant effect is to produce, by virtue
of the brief explanation given above,
fluctuations in signal strength which are
often classified under the heading of
*¢ fading.”’
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NEW MARCONIPHONE
TELEVISION

Details of the Latest Development in Television Technique

.o
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Y the release of Model 703, the Marconi-
phone Company have brought into
the de luxe market the tomplete

home-entertainment provider. This con-
sists of an all-wave radio receiver, plus
an automatic record-changer, plus a com-
plete cathode-ray tube television receiver.
The overall size of the cabinet has been
kept- down to quite reasonable dimensions,
in spite of theinclusion of so much apparatus,
and the accompanying illustration shows
how the various sections have
been disposed. The . automatic
1ecord-changer is on the left,
with the radio receiver on
the right, and the cathode-ray
tube is vertically disposed in
the centre, the picture on the
tube end being viewed in a
mirror set into the lid of the
cabinet. This is provided with
a patented stay or support,
permitting the lid to be raised
to 45° for viewing the televi-
sion picture, or to 90° when
using the gramophone section.

A concealed lamp is mounted
in such a position that the
television controls are floodlit,
presumably so that the
apparatus may be used in
a darkened room without
difficulty. The size of the
picture is 10in. by 8in., and
the mains consumption, when
used on television, is 270
watts. The radio receiver
covers four wavebands—16.7
to 53, 46 to 140, 185 to 560,
and 750 to 2,200 metres. The
radio section on the television
wavelength is fixed - tuned.
Among the many novelties

s —

included in the complete equipment may.
be mentioned the elliptical loud-
speaker, which provides a non-directional
radiation of the sound waves and
increased high-note response; a high-
intermediate frequency providing freedom
from image reception on all wavebands.
A complete special dipole television aerialis
installed free by the E.M.I. Service Company
when the receiver is put into service. The
price is 120 guineas.

A general view of the new Marconiphone Auto Television Receiver;
showing the arrangement of controls, screen, elc.

NATIONAL

Wednesday, April 28th.—** East Lynne,”
a play adapted by Tod Slaughter fromn
the novel by Mrs. Henry Wood.

Thursday, April 29th.—Military- Band
programme

Friday, Aprzl 30th.—B.B.C. Concert of
Contemporary Music—1 : British Music,
to be given before an audience in the
Concert Hall, Broadcasttng House.

Saturday, May lst.—A commentary on
the F.4. Cu}p Final, from Wembley.

REGIONAL

Wednesday, April 28th.—Dance Band
music, from Holland.

Thursday, April 29th.—** East Lynne,” a
play adapted by Tod Slaughter, from
the novel by Mrs. Henry Wood.

Friday, April. 30th—Dance Band pro-
gramme.

Saturday, May 1st.—Music in the Air:
The Life and Work of Edward Elgar ;
-orchestral and choral programme.

MIDLAND
Wednesday, April 28th.— Midland Foot-
ball Clubs : West Bromwich Albion; a

Important Broadcasts of the Week

sketch of the Club’s history, policy, and
players, past and presend.

Thursday, April 29th.—String Orchestral
programme.

Friday, April 30th.—Music Hall Music -
Orchestral programme, from the Hippo-
drome Theatre, Coventry.

Saturday, May 1st.—Music in the Air:
The Life and Work of Edward Elgar,
orchestral and choral programme.

WESTERN AND WELSH

Wednesday, Aprid 28th.—Variety pro-
gramme, from the Pavilion Ballroom,
Bournemouth.

Thursday, April 29th.—Western Salon :
a programme of Chamber Music per-
formed in the Tudor Music Room al
Marston Court, Marston Magna, in
Somerset.

Friday, April 30th.—A Programme of
songs and duels.

Saturday, May Yst.—Mendip Cave Crawl,
feature programme.

NORTHERN
Thursday, April 29th.—A running com-
mentary on the Yorkshire Darts Cham-

ogra
Frédat, April 30th.—A Mixed Bag of

Saturday, May Yst.—Orchestral programme.

pionship Final, from the New Stadium,
Leeds.

Friday, April 30th.—Northumberland
Night : A programme of music, sketch
and verse.

Saturday, May 1st.—Part of the Welsh

GQymanfa, from the Surrey Street
Methodist Chapel, Sheffield.
SCOTTISH-

Wednesday, April 28th. —The Ceremony Y
of conferring the Freedom of the City of
Edinburgh  upon the Duchess of
l?lou’(:eslel from the Usher Hall, Edin-

ur,

Thursday, April 29th. —Choral programme.

Friday, April 30th.—Sleep, a miscellany
devised by Kathleen M. Macleod.

Saturday, May 1st.—Scols Songs.

NORTHERN IRELAND

Wednesday, April 28th.~—Instrumental pro-
gramme,

TkursdaJ, Apml 29.—Clty Centre, fealure

hort Plays: 1, The Wedding, by
Thomas Carnduff; 2, The In-Laws, a
personal story by M. J. McHughs;
3, The Cunning of Shamus O’Connell,
by F. Marriott Watson.
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Constructional Details of “Practical

Wireless”

LUEPRINT No. 4 shows the wiring
required for the original version of
the Sonotone four-valve receiver

employing an H.F., Detector and 2 L.F.
stages. It is still possible to obtain the
coils specified for this receiver from certain
stores, although they are no longer a standard
line. In the original receiver volume
control was effected on the H.F. and L.F.
stages, in the former case by a rheostat
connected in the filament lead. The
.receiver may be brought up to date by

7'0 MOVING INES
OF RERCTION COND

) )

Continuing the Series of Articles j
Describing Receivers Which are Still i
Available in Blueprint Form, We Give i

)

This Week the Modifications Requnred

to the “Sonotone Four”

obtained. Thus, the changes necessary to
bring this receiver into line with modern de-
signs are a replace-
ment of the coilsand
the substitution of
a  high-resistance
volume control for
the low-resistance
component former-
ly used.

Witing
Alterations

The alterations
requnired in the
wiring are very few,

IXNG
SCREVWY 3

and no difficulty
should arise in
making the change.

The volume control
is mounted on the
panel in place of
the filament
rheostat, and two
leads in the bluc-
print (other than
those to the coil
unit, of course) will
have to be re-
moved. These are
the G.B. positive
lead and the wire
joined between the
0001 mfd. " H.F.

Eroken line shows
original  position
of connecting wire.
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8
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coupling condenser
and the .0003 mfd.
grid condenser.
The attached
diagram shows the
wiring to the coil unit and the other
changes which are made, and it will be

Recelvers—2

seen that -the .0001 mfd. fixed condenser
just referred to is connected to the flexible
lead extending from the top of the coil can.
It should be noted that the filament
terminal on valveholder V1 should be

‘connected to the earth line as the rheostat

i8 not in use and in two cases (volume
control and terminal C on the coil unit)
the fixing screw which holds the coil unit
to the baseboard is used as an earth
return point. The two-gang condenser
may still be obtained, but in the event of
any difficulty a modern two-gang con-
denser with separate vernier trimmer
{concentrically operated) should be used.

! LIST OF COMPONENTS FOR
THE “ SONOTONE” FOUR.
Blueprint P.W.4.

1 BP.114 coil unit (Varley).

i 1two-gang.0005 mfd.condenser with concentric

:  trimmer (Wilkins and Wright).

: 1.0003 mfd. pre-set condenser (Formo).

i 1 .0003 mfd. reaction condenser (Compax)
(Polar).

3 2'mfd. Type 50 fixed condensers (T.C.C.).

1.0002 mfd. Type S.P. condenser (T.C.C.).

1.0001 mfd. Type S condenser (T.C.C. )

1.0005 mfd. Type S condenser (T.C.C.).

1 Bulgin standard screened H.F. choke (Bulgin).

1 Junior H.F. choke (Bulgin). ]

1 L.F.16 L.F. choke (Bulgin).

1 3-1 L.F. transformer (B.T.S.).

1 Transfeeda Unit (Benjamin).

1 1,000 ohm l-watt resistor {Dubilier).

1 10,000 ohim l-watt resistor (Dubilier).

1 2 meg. grid leak (Dubilier).

1 volume control with 3.pt. switch, Type VS36
(Bulgin).

4 4-pin valveholders, baseboard type (B.T.S.).

1 500,000 ohm volume control, Type V.C.63
(Bulgin).

1 Microfuse, 100 mA. and holder (Microfuses).

3 Belling-Lee terminal mounts (Belling. Ltk)

6 Typ R terminals, A, E, L.S—, L.S+, P
and

Five-way Bellmg Lee b1ttery cord.

5 wander plugs, G. G.B.+, G.B.1, G.B.2,

. G.B.3. (Bellmg-Lee)

1 wooden baseboard 12" X 107,

1 120-volt H.T. battery.

19.volt G.B. battery.

1 2.volt L.T. accumulator.

1 W.B. Junior Stentorian loudspeaker.
1 Mazda VP.215 valve.

1 Mazda HL.210 valve,

1 Mazda L.2 valve.

; 1 Mazda P.220A valve.
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replacing this with a modern form of H.F.
volumoe control (utilising a variable-mu
H.F. valve) and by using modern iron-coie
tuning coils, in which case the Varley
BP.114 Unit s specified. This will be
found to fit nicely in place of the original
two-coil unit, but it does not include an
on/off switch which was in the original
unit. However, this matter is easily
overcome as the volume control which is
required now may be obtained with a
self-contained switch, and to avoid a
constant drain on the grid-bias battery,
onc of the three-point type should be

Theoretical circuit of the

Sonotone, modified to employ a

2
50,000 n

GB=~

Varley coil unit, and a variable-mu

F. stage.



PRACTICAL AND AMATEUR WIRELESS

May 1st, 1937

Trlode versus  Pentode

An Impartial Comparison Bringing Forward the Advantages of the Triode. By PERCY RAY

GREAT deal has been written on the
advantages of pentodes over triodes.
Unquestionably, pentodes have some

advantages in the direction of sensitivity,
but nowadays this is not a feature of para-
mount importance, as high gain is fairly
easy of attainment in the other stages.
The question, therefore, of the relative
merits of triodes and pentodes resolves
itself into a consideration of quality of
reproduction.

It has bcen said so often that *‘the
pentode valve is capable of giving quality
equal to that of the triode, providing that,
etc. . . .”" but never does one see any
suggestion of the quality of the pentode

the writer would suggest that output
stages are almost invariably overloaded
from time to time, and this in itself would
account for the phenomena under dis-
cussion.

Causes of Distortion :

It should be borne in mind that the
distortion arising in the triode is caused
by undue exaggeration of the second
harmonie, and in the pentode the third
harmonic, and there is no question what-
soever but that the ear will tolerate second
harmonic distortion far more readily than
third harmonic distortion, and if the output
stage is to be overloaded, each valve will

of the triode output valve. Particular
attention is drawn to the fact that these
two valves were most carefully monitored,
s0 that each was fully loaded to give the
same output; consequently, the triode was
producing second harmonic distortion to
the extent of 5 per cent., and the pentode’
third harmonic distortion to the same
extent. It is apparent, therefore, that the
distortion in both valves is equal, and that
the sweeping preference in favour of the
triode valve is solely due to the fact, as
outlined above, that the human ear is
tolerant to 5 per cent. second harmonic
distortion, but objects to the same extent
of third harmonic distortion.

ok A Question of Quality
L S ; y
. Lt Before the quality from a pentode output
e /] Fig. 1 (left)—Output stage could be raised to the level that it
: % AY curve of a peplode valv: was indistinguishable from that of the
i 4 N g that the anode triode, it was necessary to employ a very
gmo A | lmp:dance is wvery much larger valve used under working
3 7 critical. conditions that enabled it to develop the
£ = // ¥ required output while accepting a grid
T // \\ swing of rather less than half the capacity,
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being better than the triode. So much 600 I~
has been said about the wonders of the Fig. 2—Output curve of
pentode that the reader is agked to read q friode valve. Note
the foregoing remarks with an open mind. hew a too-high anode, Bog
Fig. 1 shows the inefficiency arising {rom [oad has very little effect /
incorrect matching bptwpen a pentpde compared withthe pentod:, [ . i
valve ‘and its output circuit. The vertical gs shown by the curve in o5 N ) = & 3 B 2 o
dircction shows efficiency (output), while Fig. | 1 g 8 g 8 3 8 § 8 '8

the horizontal shows a range of anode
impedance. It will be seen that the small
discrepancy in matching brings about ‘a
very serious drop in efficiency.

Fig. .2 shows exactly the same curve
plotted for a triode valve, from which it
will be seen that, within reason, this type
of valve is indifferent to its anode load
over a wide range of impedance.

From the aboveremarks it is quite evident
that where careless matching is employed
the triode will give satisfactory quality,
but the pentode, when fully loaded, will
give bad quality in proportion to the
discrepancy in its anode load.

Because the pentode requires far more
intelligent handling than the triode, it
would not be fair to condemn it, so after
mentioning this rather interesting difference
let us take the argument a little further.
From now on, it may be assumed that
each valve, where mentioned, is considcred
to have its correct anode load. After
listening to a triode and pentode output
stage with the care necessary for such an
experiment, the writer maintains that the
minimum of nine out of ten people will
consider the quality from the triode to
be superior, both on sustained notes, and
in the handling of transients. Providing
that neither valve is overloaded, there is
np special reason why this should be, but

undoubtedly produce the type of distortion
peculiar to it to a degree proportionate to
the extent of the overload.

The writer has been carrying out experi-
ments with a triode and pentode arranged
for quick change over, and:monitored at
a- cathode-ray oscillograph to see that
neither valve was overloaded, and with an
output meter to see that ‘they were both
giving the same output. With this arrange-
ment, a small party in ignorance of the
nature of the test voted each time in favour
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but to the trained ear there was still an
unpleasing response to transients, which,
in the writer’s opinion, is due to instan-
taneous bad ‘matching due to a wviolent
change in working valve impedance.

The pentode has undoubtedly served
the listening public well, but with the slow
increase. of the superhet and other forms
of receivers with adequate gain, it seems
safe to prophesy that the pentode will
wane in popularity. After all, the pentode
costs more money than the triode, in return
for which the user is rewarded (in the
writer’s opinion) with inferior quality and
unrequired sensitivity. The pentode will,
however, probably remain popular in the
output stage of short-wave superhets.,
where extra sensitivity really is required,
and where it will be useful to accentuate
deliberately the higher frequencies which
have been cut either accidentally or in the
interest of noise suppression.

While perhaps a little outside the true
theme of this article, it may be useful to
mention that directly-heated triode output
valves are slightly preferable to those
indirectly heated, as the anode current.
anode volts curve of the former has a
considerably greater straight portion than
that of the latter.
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POINTS TO WATCH IN TELEVISION RECEPTION

N the early days of radio many peculiar
reception effects were experienced
which tended at first to destroy some

of the pleasure of listening, but this soon
gave way to a fascination in fathoming
the cause of these effects, and then trying
cures. PRACTICAL AND AMATEUR WIRELESS
was always to the fore in assisting its readers
in this work, and now that television has
a growing circle of lookers-in, the same ser-
vice will be rendered for those taking ad-
vantage of the dual sight and sound trans-
missions. The propagation characteristics
5f the signal medium employed, that is ultra-
short waves, are as yet a relatively unknown
quantity. The original optical range of
signal reception is being extended very
materially, and sets are now installed at
points which were thought to be right out-
side the signal area. Anyone who has
looked in either regularly or occasionally
canuot fail to be impressed with the results,
and while in no way perfect they form a
basis of investigation which gives ample
food for thought and work for intelligent
hands. :

A Tuning Point

Carefree switching on and looking-in
may be desirable in many cases, but it is
ag well to realise that on some occasions
faults evidence themselves and make their
appearance on the screen in a variety of
ways. For a television receiver to operate
satisfactorily it must pass the full picture
frequency which extends from zero to over
two million cycles. In consequence many of
‘the sets working on the superheterodyne
“principle have intermediate frequency
stages of the bandpass type, and the carrier
wave should operate in the middle of the
bandpass if the full frequency range is to
be enoompassed. It is possible, however, to
adjust the tuning of the set over the narrow
range usually allowed so that the receiver
lies on one edge of the bandpass. The
“signal frequency is therefore attenuated by
one side of the bandpass and the picture
will bear evidence of this by showing a
Iack of definitian due to the higher modu-
lation frequencies being absent.

Interference Duration

This course is to be preferred in some
cases where the received signal is qiite
low in magnitude and the gain of the set
has to be increased to such an extent that
the signal-to-mush ratio is redueed. The
picture then exhibits a spotted or meshed
appearance which destroys partially the
pictorial effect and picture detail. On the
other hand, if the degree of mistuning under
the conditions mentioned is carried too far,
then a peculiar form of distortion becomes
apparent, which for want of a better name is
often referred to as *° plastic.”” The subjects
‘portrayed in the reproduced picture seem
to stand out in relief, while the loss of both
the upper and lower frequencies of the
modulation range destroy quite a propor-
tion of picture detail, so that the condition
should be avoided.

Quite a lot has been said concerning the
effects of interference on a television picture

and the nature of the effect will, of course,
depend on the source from which the trouble
emanates. Motor-car ignition systems arestill
the worst offenders, and the degree of annoy-
ance produced increases as the field strength
of the vision signal decreases. Sometimes
the small white splashes of light evidence
themselves as wide bands stretching right
across the picture and moving either up.or-
down. On other occasions the spots are
distributed quite sparsely over the screen.
The length of each splash of light .will
enable the duration of the spark ignition
to be calculated. Since the line frequency
is just over ten.thousand per second, each
line takes a fraction under one ten tliou-
sandth of a second to trace. Assuming that
in a picture 12ins. wide the length of the
interfering light splash was }in., then the
spark time would be less than one four-
hundred-thousandth of a second. Figures
of this nature make onc realise the enormous
speed with which the spot on the screen
traces out thc light and shade of the
received picture.
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increase above ground level up to approxi-
mately 50ft. In other words, therefore, if a
television set user by means of a mast
raises his .aerial by only 20ft., then the
television signal increases by 6 decibels
or is- twice the strength of the previous
value. Service installation engineers
should not be looked upon as pedantic,
therefore, if they seem to stress unduly to
a would-be television set purchaser that the
results will be improved materially if a tall
ma§tl is employed for accommodating the
aerial.

Special Aerials

If it is awkward to position the maét on
the house roof itself, orif the residence is on
a main road, then it is essential to erect the
pole at the end of the garden so as to be as
free from interference as possible, and to
obtain a high input signal. The radiated
television signal from the London station is
vertically polarised so that the receiving
aerial should be vertical also, although when
quite close to the transmitter a horizontal
aerial inside the house will suffice. In
localities of poor reception strength, or
where the electrical interference is severe,
special aerials can be employed, and it is
known that most of the television com-
panies are carrying out experimente in this
connection.

With an ordinary simple vertical ultra-
short-wave dipole the length should be just
slightly less than half the wavelength it is
desired to receive. With the television

service now operating sound and vision are
radiated on two separate and distinct wave-
lengths.

Since most sets use one aerial for

An animated scene from *“ Café Cosmopolitan,” which gives full scope to present-day television technique.

Aerial Questions

In an effort to reduce the visible effects
of interference many expedients have been
tried. One suggestion was to incorporate
a device which converted the white spots
to black, sq that although still present they
would be less conspicuous to the eye.
Repositioning the aerial will in many
cases prove beneficial, especially if addi-
tional height is secured. The value of
height cannot be over stressed too much and
it is quite a good scheme to fix a mast to
the chimney breast and place the aerial at
the top. Field strength measurements
have already been undertaken by the B.B.C.
with the Alexandra Palace transmitter,
and it is claimed that the signal increases
in magnitude by 0.3 decibel for every foot

both signals a certain latitude is possible,
but if it is desired to raise the vision signal
to the maximum strength possible, then the
dipole length should favour this wavelength
(6.67 metres). If, on the other hand, the
sound shows greater evidence of being upset,
then the reverse will hold. The dipole
aerial should give equal reception from all
directions, provided it is not in closc
proximity to any form of metal shielding.
To improve its reception in the direction of
the desired tclevision station, a second
aerial of equal length, but having no elec-
trical connection to the first, can be placed
behind the main aerial. The ~distance
separating the two can be a quarter of a
wavelength, although half this distance may
{Continued overleaf)
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be found satisfactory in some cases. It is
advisable, therefore, to carry out a few
experiments to determine the best arrange-
ment for your own locality. The effect of
this reflector is to induce signal energy in
the main acrial which will add to that
picked up from the Alexandra Palace trans-
mitter. With interfering signals from the
opposite direction, however, the reflector
interference energy induced in the main
acrial is in the opposite direction. It is
seen; therefore, that the reflector assists the
desired signal but cancels out or materially
reduces the undesired signal, and set per-
formance is naturally improved.

Sudden Light Changes

In dissecting or reassembling a picture
into its component light values there are
enormous differences in the rapidity with
which the light changes have to be effected,
quite apart from the enormous number of
light variations which constitute a complete
picture. This can produce some peculiar
cffects which, under certain circumstances,

PRACTICAL AND AMATEUR WIRELESS

are visible on the picture screen, and since
there is a mechanical analogy many televi-
sxon engmeers have called the effect

‘ringing.” Taking the case of a black
section, say, the black evening dress coat
of a- male artist standing before a white
background, when the scanning spot passes
from black to white an enormously high
frequency is represented. If either the
transmitter or receiver amplifiers are in-
capable of extending up to this frequency,
then the reproduced picture edge of black
to white, which should be sharp, Ers fluffy =
or ill defined.

On the other hand, the magnitude of the
signal impulse may be so great that, due to
over-correction of the high frequencies in-
volved, the light infensity change on the
receiver screen may be forced beyond its
proper level. The white edging to the black
coat then becomes much whiter than it
should be for an infinitely small space of
time before it acquires the correct shade.
This over-shooting or ringing effect (so
called because of the struck bell analogy)
is annoying, for it looks as if there are two
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pictures of the same thing not quite
coalescing. The white edging will always
be seen on the nght of the scanned obJect
since the scanning spot movement is from
the left edge of the picture to the right. A
careful examination may reveal two or three
light-intensity changes like rings over the
width affected, showing that the circuits
have ‘“resonated” before the damping
restorcd the correct light level.

Of course, the same thing happens with
a white dress against a black bacxground
but since the edging is now black it is
difficult to observe on the black back-
ground. If the fault is not in the trans-
mitter amplifiers an overhaul of the vision
receiver circuit will effect a cure, and it
must not be confused with the * ghosts”
which arise as a result of reflections from
the upper electrified layers discovered by
Watson Watt. By measuring the width of
the edging it is possible to calculate the
particulat frequency which is over-empha-
sised in exactly the same way as was shown
earlier in the article for car-ignition inter-
ference.
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Feeder Wires
T;IE feeder wires connecting a dipole
aerial to a television receiver should
not, generally speaking, be joined.
Should it be necessary to move
the receiver, necessitating a longer aerial
lead, it is desirable to substitute a new lead
altogether Although a join can sometimes
be carried out satisfactorily, the danger is
that it will cause reflections, giving rise to
a double image on the screen.

Reversal of the output of the receiving
section of a television receiver will cause a
negative picture to appear .on the screen.
A similar effect is obtained when the
receiver i8 situated so closc to Alexandra
Palace that a signal of exceptional ampli-
tude is fed to the receiver. This is caused
by the modulating arrangements in the
cathode-ray tube working beyond the
straight portion of its characteristics, so
that an increase on the modulating arrange-
ments brings about a decrease in the
electron beam, the electrons being scattered,
and prevented from passing through the
gun.

Dipole Aerials
MATEURS experimenting with tele-
vision may be tempted to fix up a
dipole aerial made of wire to avoid the
trouble of making the conventional dipole
with comparatively thick metal rods.
While such an arrangement may appear
satisfa,ctory, it should be regarded with
some suspicion, as a dipole so constructed
is very sharply tuned, and may tend to
cut the wide side band range of the vigion
transmission, with consequent loss of

picture definition.

Multi-stage Amplification

ANY readers have enquired why it is
necessary for so many stages of
amplification to be used in a television
recetver for the vision side, when only a
normal number of stages are necessary for
the sound side, particula.rly when it is
remembered that the cathode-ray tube

requires less input than the loudspeaker.
The sound transmission is of a sensibly
uormal character and permits of inter-

mediate frequency amplification of normal
stage gain. The vision transmission has an
abnormal side band width of nearly 2
megacyeles (2,000 kilocyeles). It is there-
fore necessary to design the LF. amplifier
to pass this enormous band width, which
forces the coils to be designed with very
low dynamic resistance, resulting in a very
small stage gain, making four or more stages
necessary to obtain quite a moderate
overall gain. The LF. coils are, in fact,
shunted with resistanée over both primary
and sceondary of abnormally low value

| EMPIRE RADIOTELEPHONE
RATES.

The Postmaster-General announces that, on
the occasion of the Coronation, the charges on the
main Empire radiotelephone routes, which for the
moxl rt are at the rate of £1 10s, a minute, will

uced to £1 a minute during the period from
lhe 1at to the 31st of May inclusive. The £1 rate
will apply to calls from any part of this country
to Australia, Canada (First Zone), South Africa,
India and Kenya.

Corresponding reductions will be made in the
charges for extensions of Lhese serviees, mahny
the rute per minule for calls to New Zealand,
£1 2¢. 6d.; Southern Rhodesia, £1 3=, ; Narthem
Rhodesia, £1 5s.; Ceylon, £1 2s.; and the
Second, Third and Fourth Zones of Canada,
£1 4=, £1 8s., and £1 12s. r ctively. In the
Canadian service, the reduc rates will be
applicable only to calls over the direct London-
Montreal route. All overseas calls are chargeable
for a minimum period of 3 minutes.
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of the order of 2,000 ohms. LF. coils in
ordinary broadecast receivers reach 200,000
ohms or more.

More Cable
A MARKED speeding up in the laying
of co-axial cable round London is
noticeable for the large drums, clearly
marked, are to be seen at many points on
the planned route. The advantages of
this cable are manifold, and a modified type
is used in those large, flat installations
where the transference of signals to the
many receiving points has to be undertaken
without any appreciable loss in strength,
and a complete absence of amplitude or
phase distortion. In the case of the very

Jong cable links, however, it must be borne
in mind that before they can be put into
daily service a long period_of testing must
be undertaken, for as yet the performance is
a relatively unknown quantity in so far as
television signals are concerned. This is
due partly to the fact that repeater stations
have to be added in order to compensate
for the drop in signal, which must of
necessity occur when sending any form of
electrical signal over miles of cable.

Extra Programme Time
IT is stated in some quarters that viewers
are to have an extra hour’s trans-
mission of television in the afternoon. The
suggestion so far is that films only will be
televised during this period, and that it will
follow the usual 3 to 4 p.m. session. This
is a step in the right direction, but it is most
important to ensure that additional time is
given in the evening when those in posses-
sion of receiving sets have a better oppor-
tunity of lookmg in. In any case, the
B.B.C. of late has quite frequently overrun
the allotted period by a further fifteen
minutes. There is no necessity to work to
exact time schedules asis the case With the
network of the B.B.C. sound stations, and
the efforts now being made to add to the
variety and quality of the television pro-
grammes is most marked. Another point
to consider is that technically the pictures
are not yet up to the full standard possible
with a 405-line definition.

For, the Blind
IT has already been stressed how the deaf
and dumb with a knowledge of the lip
Tanguage can enjoy many of the present
televxsnon programmes, whereas they cannot
take advantage of the ordinary radio trans-
missions. Since television is a sight service,
however, it is a little difficult to appreciate
how it can be made suitable for appeal to
the blind. This is the intention of one
inventor, according to current reports,
who is Working on a scheme for the blind
to “see ”’ television pictures through their
fingers. Due to the light intensity dis-
tributed over the resultant received picture
an assembly of rods will be brought into
action so that their ends raise from a level
surface according to light values. Just as a
blind person reads words through the Braille
alphabet, so the resultant form of embossed
picture produced by the rods will become
intelligible to those without sight.
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The Search for Material

SEE that Mr. Anthony Bertram

has just left the B.B.C. for a tour
of the country to visit listeners’ homes
where he will collect data for a series
of talks. He will call on housewives
and discuss their bathrooms, laundries,
kitchens, the garden, and any other
subject which, as a result of discussion,
will tend towards the improvement
of domestic conditions. I hope he
pays particular attention to some of
the baths, for many of those which: I
have seen in the blocks of modern
luxury flats where people are herded
together like sheep are deficient when
it comes to human cleanliness.
Everything there is for swank, and to
give the impression that, although
you are in service flats, they are really
more expensive than a private dwell-
ing. If you wish to bath you must
squeeze yourself into some horrible
little box.

Germany’s Short-wave Stations

NE of the morning papers recent-

ly devoted a large proportion of

its leader page to an article on Ger-

many’s Short-wave Stations. Our

new stations at Daventry will be

ready shortly, but the B.B.C. has not

at its disposal the sums of money

which the German Government pro-

vides for the building and main-
tenance of its short-wave stations.

We must remember that after the
B.B.C. has paid the crooners and the
muck bands, they have very little
money left for development, and they
really do very well.

I note that an average programme
from Zeesen is as follows: 6 a.m,,
German folk songs ; 6.10 a.m., con-
cert ; 7 a.m., news bulletin ; 7.55 a.m.,
greetings ; 8 a.m., news bulletin;
8.15 a.m., what’s happening in Ger-
many ; 8.30 a.m., concert; 9 a.m.,
Hitler Youth calling ; 10 a.m., bal-

Un Yo'
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lads and songs of
Grieg ; 10.30 a.m.,

oo

news bulletin;
11 a.m., women’s
hour.

Speakers’ Voices
T a recent conference at Bir-
mingham Councillor Norman
Tiptaft said : “ The horrible examples

Germany's. programmes.

we get sometimes of broadcast
speakers with voices between a fog-
horn and a crow wheezing out un-
interesting platitudes like an old
barrel-organ grinding out obsolete
tunes are no good for talks on industry.
Speakers’ voices should be more care-
fully tested. The difference between
.an industry and a crooner is that
the best industry is vitally alive,
and the only good crooners are those
that are irrevocably dead. This being
a national institution, however, one
must assume that somebody wants
them, and agree on occasions to
their filling the air with their

The bath in the modern flat.

horrible bleatings.” Lady Bridgeman,
Governor of the B.B.C., declaimed
at the same meeting : *“ We have dis-
covered it is not possible to please

—_—  ———————

everyone, at the same time one trouble
is thHat the taste of the listening
public does not stay put.”

The italics are mine. It the taste
ot the listening public does not. stay
put, why do they continue with dance
bands and crooners—mostly foreign
crooners? No wonder there is so
much unemployment among English
variety turns.

Brought to Task
. P. R., of Bromley, brings me to
task because he says he de-
plores the waste of my limited space
in bandying words with K. B., of Hull.
He says that a man in my position
must always be open to receive
scurrilous and impertinent letters,
but as long as they are not libellous
I ought to ignore them. He then
makes the soft impeachment by
saying that after all I am not a
schoolmaster, but a much read col-
umnist, and, as I have so often
remarked, my success must be judged
by the fire I draw.

Gradually Coming
ON my way to town the other
morning I noticed a large
hoarding outside a wireless store
proclaiming the fact that they werc
the leading television specialists for
that district. Wireless started that
way, and I am sure that it will not be
long before the whole country is
served with television programmes.
I understand that most of the Stores
which have been enterprising enough
to install television receivers have
been disgusted at the programme
material, for the customers almost
without exception say that they would
not spend £80 to see such poor
programmes. The programmes are
too airy and highbrow. Why not a
little more nonchalance, sang-froid
and bonhomie ? :
The B.B.C. is hard up for money,
and 1 suggest that it could con-
veniently sack about one-third of its
staff and make the others work up
to normal standard. There are far
too many people floating about doing
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about one erg of work per day and
being paid mighty highly for it.
Why not make them work ? That’s
what they would have t6 do in any
ordinary commercial business. The
system seems to be to give a man a

job, to give another man the job to -

do the first man’s job, to provide the
second man with an assistant, and an
assistant for the assistant to the
assistant of the assistant to the assist-
ant of the man who should really
do the job. You know, the Colonel
told the Adjutant, the Adjutant
told the Company Sergeant Major,
who told the Corporal, who told the
Private ! There is too much signing of

forms and too much writing of interde--

partmental memos. B.B.C: men waste
a dickens of a lot of their day writing
notes to someone else in the same
building and reading them from
other colleagues in the same building.
They could do the job in half the time,
but, of course, thev must.sct it on
record that they have asked a question
about a certain subject. It impresscs
" people so! My advice to the B.B.C,,
and I have been in business for. just
a few more years than they have,
is that a business can be ruined by
red tape, and eventually you find the
whole staff doing nothing else but
filling in forms and keeping card
indexes up to date. When the B.B.C.
becomes businesslike and scraps a
large chunk of its unnecessary per-
sonnel - we shall have better pro-
grammes.

Live Wites ! y

JNCIDENTALLY, here' is the way
they do things in America.

We often grumblc at the lack of

‘news values” or topical items,
and this extract is taken from an
American radio News Secrvice sheet
issued by a well-known network.

“ Bob Booth, red-headed Mobile
Unit engineer of 500,000-watt WLW
and WSALI, is ready to call a halt on
evening fires.

“Tired and dirty after a day in
his laboratory, where he is per-
fecting a new unit, Booth went
home about 6 p.m., March gist and
got under the shower. At 6.45 p.m,,
the WLW-WSAI news room called
him.

“¢Big warchouse fire. Get the
Mobile Unit there,” snapped H. Lee
MacEwen, news editor.

“Booth jumped into his clothes
without drying, sped to the scene
and several times during the fire
WSAI listeners heard graphic de-
scriptions of the blaze. The fire
burned for hours and it was 5 o’clock
the next morning before Booth finally
dragged home to complete his shower
and have dinner.”
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Eliminator H.T. Supply

RE IABLE eliminators are found to
be quile suitable for supplying H. T,
to most receivers. There are several
points 1o be considered when choosing an
eliminator, however. Most of the com-
mercial types employ a metal rectifier, and
their voltage output is governed lo a great
extent by the consumption of the valves
used in the set. If the valve consumption
15 low the woltage output 1s high, and
sice versa. The eliminalor should, theie-
Sore, be chosen la suit the receiver in use.
If the recetver consumption is 10 mA., an
eliminator having an oulput of 120 wvolts
at 10 to 12 mA should be used. This
type would be unsuitable for a set con-
suming 20 mA, however, as overloading
of the eliminalor rectifier would result.
On the other hand, an eliminator having
an outpul of 120 wolts at 25 mA should
not be used o supply a recewer requiring
only 120 volls at 7 mA unless the manu-
Sacturers state that the ontput is reasonably
constant up to approximately 30 mA.

For the Vitesse
HEN a receiver has more than one
H.T.+ lead a further precaution
has 1o be taken—the tappings on the
eliminator must provide the correct voliage.
The voltage obtuined at the lapping will
be governed lo a great extent by the
current passing lhrough the ‘lead con-
nected fo the lapping, and, therefore,
vollage measuremenis must be made by
means of a high resislance meler when
the set is working. Eliminators used for
supplying the Vitesse should have lwo
lappings, preferably of the variable type,
5o thal the critical voltages for the screcns
and oscillator anode can be carefully
adjusted.

Checking Data Sheet Voltages
WE oflen receive lctlers from readers
stating that the voltage readings on
their PracTicAL AND AMATEUR WIRE-
LESs 7ecetvers correspond with those on
our published data “sheels al all points
except the S.G. screen and detector anode,
When further inquiries are made, il is
generally found that a cheap meler has
been used for the tests. A cheap low-
resislance meter will give a reasonably
accurate measurement of ballery vollages
and voltages at poinis in the receiver where
maximum voltage is applied, such as to the
anode of the output valve and H.F.
penlode. At points where the vollage has
been dropped by means of resislances
a high-resisiance meter must be used if suffici
ently accurale readings are to be obtained.
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Radio Societies—Correction

ITH reference to the list of

_ clubs which I gave in the
issue dated March 27th last I have
now heard from Mr. Lawton, who
was stated to be connected with the
New Eltham Ratepayers Assn. Radio
Section. He disclaims all connection
with this society, and it appears that
his name had somehow been confused.
He is, of course, the secretary of the
North Manchester Radio Society.

Useful Werk
S an example of the valuable
work carried out by some
Radio Clubs, listen to the following
details, culled from a copy of the
Coronation programme which the
Southend Radio and Scientific Society
recently produced :—

“ Our chicef obligation is the huge
installation at the Southend General
Hospital—presented by the Society
at a cost of more than £6co. Mr. H.
Jagged and Mr. A. R. Knipe are
immediately responsible for the
efficiency of the equipment in the
wards—175 pairs of ‘'headphones,
20 loudspeakers, and miles of wiring,
not to mention plugs, volume controls
and other auxiliary apparatus, all of
which needs constant attention. The
small band of helpers (including Miss
Pauline Durrant, a lady member)
give a large percentage of their spare
time to this labour of love. Mr.
Buckwell looks after the Crowstone
Home for the Blind, and Mr. J. G.
Ward does inestimable work, super-
vising the satisfactory working of no
less than 60 receivers in the homes of
necessitous blind persons. Then
there is the Stamford Hill Cripples
Home, which is similarly cared for.
All of this work is carried on under
the able direction of the Society’s
Honorary Charities Secretary, Mr.
Fred Waller, of 49, Fermoy Road,
Thorpe Bay, who would be very glad
to hear from anyone who would care
to help this work forward in any way.
Disused receivers, which can be
renovated and given to the blind
people, would be especially welcome.

“We do everything—periodical visits,
replacements, . and repairs—and our
services are given entirely free. All
this costs not only the valuable time
of our members but also much money.
Every visitor to the Exhibition can
help, if only by purchasing a shilling
ticket in our Prize Scheme. WILL
YOU B
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A Microphone Stand
A STRONG microphone stand can be
made with metal conduit tubing, as
shown in the sketch. First cut pieces
I, 2 and 3 to suit the diameter of the
microphone, and to allow for the elbow
pieces. Screw
the parts
together
with a T-
piece in .the
centre of the
bottom
member to
take the
upright piece
of tubing
which can be
cut to a
suitable
length either
for a table
or floor stand
model. A
circular
wooden block
with a raised
centre part is
drilled a.good
fit for the
centre  up-
right through
which the
leads arve
passed. The
design of
the microphone will decide the method
of suspension, hut a good way is to
attach short pieces of steel wire, covered
with sleeving, across the corners of the
framing, as clearly shown in the sketch.
The sleeving protects the rubber suspension
bands.—J. R. TWEEDY (Morpeth).

A Home-made Oscillograph
TH the aid of a moving-iron loud-
speaker unit a simple but effective
oscillograph, which may be used to analyse
the output of a receiver, test for mains
hum, etc., may be easily constructed. The

BRASS CLAMPING STRIP

SLEEVING OVER

LEADS PASSED
THROUGH CONDUIT

—pr”

How a novel microphon:
stand may be built up.

ORIGINAL WINDING
{SECONDARY)

i)
NEW WINDING
(PRIMARY)

100 TURNS OF 285WG
S.C WIRE

Mr.

Lacey's suggestion for consiructing. a
midget transformer.
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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,”
George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2. Put your nams
and address on every item. = Please note
that every notion sent in must be original,
Mark envelopes “Radio Wrinkles.” Do
NOT cenclose Queries with your wrinkles,

speaker unit is fixed in the
centre of one end of the
baseboard, with the armature
stem arranged vertically.
To this stem a small mirror
is fixed. A flashlight bulb
inn a small lamphouse at one
side of the baseboard is
made to throw a beam of
light on to this mirror, from
which it is reflected and
made to pass through a
reading glass or other lens,
which foecuses the beam on
to revolving mirrors. These
mirrors consist of four pieces
of mirror, each about 2in.
square, arranged on the
sides of a square box, as
shown in the sketch, and
mounted on the shaft of a
clockwork or electric motor. The mirrors
must revolve absolutely truly with no
wobbling or jumping, and the motor must
run at constant s for a reasonable
length of time. ¥rom the mirrors the
beam is- refleeted on to a ground-glass
screen, or it may be focused through a
slit and thrown on to a screen, The
speaker unit is connected to the output
terminals of the set to be tested, when the
output wave form will be shown on the
screen. This simple oscillograph may be
used for numerous other purposes.—
F. W. Goopwin (Tottenham).

A Midget Transformer
SERVICEABLE midget transformer,
for use with the button type of

microphone, can easily be made with a few

Join Newnes' Practical Group!
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' 2d.—Every Wednesday,
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odd parts usually to be found in every
constructor’s junk-box, The parts réquired
are a pair of coils from an old tvpe moving-
iron loudspeaker—complete with the pole-
pieces. Remove one coil from its pole-
piece and on the other coil wind 100 turns
of 28 gauge silk-covered wire. Assemble
the parts as shown in the accompanying
sketch.—~R. I. Lacey (Hizh Wycombe).
A Novel Microdenser

NEAT microdenser can be made with

parts taken from the junk box, and
apart from a few pence for two thimbles

SCREEN

REVOLVING

A novel home-made oscillograph.

the cost is next to nil. I first soldered alength
of tapped rod to the largest of the thimbles,
and after the other had been soldered to
the base the whole was encased in an
ebonite tube. An insulated terminal head
provides the necessary control for capacity
adjustment.—A. T. Bassgrr (Edgware).

EBONITE
[ ORGLASS
Tuse

SMALL
SOFT
RUBBER ~_ | THIMBLE
WASHER SOLDERED
OR RING TO BOTTOM
TO PREVENT § DisC.
SHORT CIRCUIT §
OF THIMBLES

For very fine tunirg a micro-variable
condenser may b: made as shown here.
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AITHFUL radio reproduction, in the
strictest sense of the word, is
impossible, since the various pro-,

cesses of conversion, transmission, and
reconversion all introduce limitations and
are not good enough to ensure that what is
heard is an exact replica of the original.
Even a listener to the original is himself
limited by the type of room in which the
performance takes place, by his position
therein, and also by his own hearing.
Unless the room in which the original is
being played is free from reflections and
echoes, the microphone, amplifier, control
panels, land lines, transmitter, atmosphere,
receiver, and loudspeaker are all 100 per
cent. perfect, true reproduction cannot be
obtained.  Actually, every link in the
chain between original and listener intro-
duces some distortion, while, at the receiving
end, exactly what is heard is limited by the
fact that the ear is not equally sensitive

LOCAL STATION.

The Pros and Cons ofi Hig
and Circuits for Local
Discussed ‘in<

receiver required to produce this effect
depends on the size and acoustic properties
of the room, the position of the speaker
in the room, and the listener himself. In
other words, if an orchestral performance
is being broadecast, the output from the
receiver must be such as to render
the reproduction of the same strength to
the listener in .his small room as it would
appear to him in the larger concert hall.
Thirdly, the receiver must be designed
so that it will accommodate the occasional
extra loud passages without distortion or
valve overllc))ading, and it is essential,
Eheré'fore, to have ample reserve power in
and.
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Fig. 2—A 23-watt mains receiver, ideal for the beginner in scarch of quality.

over the whole frequency range, and that
different listeners’ hearing imposes different
limitations. That is why the *‘ tone’ of
some receivers appeals to some morec than
to others.

For all practical purposes, it is safe to
assume that the transmitted programme is
free from distortion, and our problem is to
design a receiver and loudspeaker which
will  reproduce this transmission exactly
without any distortion or added effects.
We want to design not a radio set, but a
musical instrument.

Frequency Range

Firstly, the frequency range of an average
ear ranges from about 30 to 15,000 cycles per
second, and it is necessary for the set to be
able to reproduce these frequencies all at
the same strength, i.e., the response curve
of the receiver must be absolutely straight,
so that a frequency of, say, 50 eycles will
be amplified to the same degree as one of
1,600, 5,000 or 15,000 cycles per second.

Loud bass notes appear to minimise the
cffect of the treble, but the importance of
this effect depends on the strength of the
performance. If it is reproduced too loud
as a whole, the bass becomes excessive,
while the reverse oceurs if volume is too low.
Listeners must have noticed the different
“tone” assumed by the voice of an
announcer when reproduced at natural
volume, whispering, or shouting. We see,
therefore, that it is essential for faithful
reproduction that the volume is that of the
original, and the power output of the

A musical note consists of a complete
range of frequencies and harmonics, and a
small amount of harmonic distortion is
permissible. A greater percentage of
harmonic distortion, however, gives rise
to harshness and, finally, to choking of
the higher notes.

Important Conditions

We can, therefore, summarise our
design of a receiver to give faithful
reproduction as follows :—

(1) It must have a level response
curve from 30 to 15,000 cycles
per second.

(2) It must have an undistorted
power output, suitable for the
room in which it is to be used
and for the actual listener. -

(3) It must be able to accommo-
date occasional loud passages
without distortion, i.e., the out-
put stage must not be fully
loaded on average volume.

(4) Harmonic distortion must be
low.

All the conditions referred to above !
are governed by the audio-frequency
and output stages of the receiver,
and these are, provided suitable
components are used, quite easy to
design. Even then, however, repro-
duction may be badly marred by
the loudspeaker itself, and it is

-

-0003MFD

freely suspended. Unfortunately, there
is not a speaker available at the moment
which will reproduce exactly what is fed
into it by the receiver, but any of the larger
‘“ auditorium ” models on the market will
at least give a reasonable approximation

- to the original.

It is not generally realised that one of
the most important components in a quality
receiver is the output transformer, which
must be designed as carefully, if not'more so,
than an intervalve model. Its character-
istics should be such that :—

(1) Its self-capacity is very low.

(2) Its primary inductance is very large

to avoid low note losses. '

(3) Its resistance must be low.

(4) Itsratio must be such as accurately to

match the output valve or valves to the
loudspeaker.

The Output Stage

The first question that governs the output
stago is the source of H.T. supply, and it is
clear that, since a minimum of six watts is
necessary for faithful reproduction, valves
of the PX.256 (or PX.4 in push-pull) type
will be necessary. This means that A.C.
mains will be necessary in order to provide
the high H.T. voltage required.

The use of two triode valves in push-pull
provides the equivalent of double the audio
output of a single valve of the same type
and, at the same time, cancels out harmonic
distortion and hum, due to the wvalves
working in opposite phase. Push-pull calls
for more anode current at a lower voltage,
it is very stable, and matched valves are not
necessary. Overloading is * practically
avoided by this method, which is greatly
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essential to use the best. It should
have a diaphragm of at least 10in.
diameter, and the cone must be
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Fig. 1.—This quality receiver will give
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QUALITY SETS

h Fidelity Reproduction
Station Reception are
this Article

preferred to using a larger single output
valve to provide the same output.

Pentodes, Class B or Q.P.P. amplification
will provide the same audio output more
simply, but these systems all contain a
large percentage of harmonic distortion,
and cannot be considered when quality of
reproduction is the primary object.

To secure high and uniform amplification
by the intervalve coupling, a good trans-
former is necessary. Much has -been written
about the defects of transformer coupling as
opposed to the resistance capacity method,
but if the transformer possesses the proper-
ties of high primary inductance, low leakage
and low self-capacity, then it is to be
preferred, as resistance capacity coupling
gives but little amplification for the stage
and great care must be exércised in the
values of the components, choice of valves,
etc. Even so, the latter method gives true
amplification of even the very low notes,
but the high anode resistance nécessary for
this means that a high H.T. supply is
necessary. Otherwise, the voltage applied
to the valve will be such that it is working
on the curve of its characteristic, and hence
it will introduce distortion. Further, it
would be easily overloaded. It is, however,
the ideal coupling where a large stage gain
is not necessary, such as between the first
and second stages of an amplifier, where the
first valve is a leaky-grid detector.

The push-pull output stage referred to
above using PX.4 valves or their equi-
valent, requires a total grid swing of about
76 volts peak, and this is a further recom-
mendation for transformer coupling, as one
valve with resistance capacity coupling
could not deliver this output without over-
loading. A further valve would be required
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to provide another push-pull stage prior to
the output valves. Oneintermediate audio-
frequency stage is used, and the valve chosen
has & fairly low amplification with high
mutual conduectance. It is able to deliver
the required grid swing for the output stage
with a maximum detector output of 10 volts.

Unfortunately, perfect reproduction is
only available to alistener who lives near to
a local transmitter, and who listens to that
station only, for an H.F. stage prior to the
detector means added selectivity, and a
narrower band width to avoid interference.
This introduces distortion due to high note
cut-off and the inherent characteristics of
H.F. valves.

the maximum undistorted output of the
receiver is six watts.

Power Pack :
The power pack consists of a mains trans-
former and a Westinghouse metal rectifier
style H.T.11 giving an unsmoothed H.T.
supply of 525 volts at 110 mA, allowing
ample reserve to be dropped in the speaker
field which should have a resistance of
2,600 ohms. The reservoir condeunsers
should be rated at 1,000 volts D.C. working,
to avoid breakdown under high H.T.
surges when the-set is first switched on.
The output stage is fed direct from the
field winding, but the other valves are fed
through a further L.F. choke, with appro-
priate decoupling condensers and resistances
in order to give absolute stability with hum-
free reproduction. The L.F. choke not
only acts as a filter for the first stages, but
also prevents any audio-frequency currents
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Fig. 3.—For the batlery user this circuit will provide an output | watt, and may be operated

from a battery eliminator if desired.

The Detector Stage

Having dispensed with the H.F. stage,
our choice of the detector stage is limited to
two—anode-bend or grid leak rectification.
Readers are referred to our article “ The
Importance of ‘the Detector Stage ”
which appeared in the February 27th
issue, from. which it will be  seen
that the obvious choice is leaky-grid
rectification, since it has an output
free from distortion from the low
input available, requires a low anode
voltage, and thus lends itself to R.C.
coupling between it and the inter-
mediate audio-frequency valve, and
its selectivity is quite sufficient for
our purpose., If we use highly
selective tuned circuits prior to the
detector valve we shall defeat our
own object by providing a band
width at, at the most, 10 ke/s, and
thus introduce high note cut-off. An
H.F. transformer will be sufficient
to give the Tequired sclectivity, and
at the same time allow the set to
reproduce all the received signal as it
appears on the aerial.

The foregoing gives us the outline
of our receiver, and it now only
remains to ensure that the correct
values of condensers, resistances, etc.,
are used to provide adequate de-

an oulput of 6 waits undistorted.

coupling, and give stability and
absence of hum. The completed
-circuit diagram is givenin Fig. 1 and

in the output power supply from getting
back into the previous stages, and thus
causing instability and motor boating.

Note the separate filament supplies and
biasing arrangements for the output valves.
The output and intervalve transformers have
already been discussed, and it is sufficient to
d4dd that the remaining components should
be as carefully chosen.

The volume control is in the form of a
variable grid leak for V.2, with special
condenser arrangements to give constant
tone, i.e., the treble and bass always

‘bear a constant relation to one another,

whatever the setting of the control. This
arrangement gets over the difficulty usually
met with in a volume control in this
position, viz., that of poor high note
response at low volume.

Condenser and Resistance Values
The value of the coupling condenser
C must be chosen with great care. 'If too
small, there is a loss of bass, if too large
distortion is introduced. The values of
C and the volume control VC, and the anode
resistance R all bear a constant relation to
one another, and the values given are such
that the amplification at 50 cycles is 90 per
cent. of the maximum. The rule is—the
anoderesistance should be two or three times
the valve impedance, the grid leak four or
five times the anode resistances, and the
value of C in mfd. multiplied by the value
of the grid leak in megohms should equalO.1.
(To be continued)
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Europes Oldest 847, Statwon T, |

A Brief Résumé of Ten Years of Inter-Continental Broadcasting,
with Particular Reference to the New Short-wave Station PCJ

HE tenth anniversary of the first
short-wave broadecast from Kurope
to the East is a notable wireless

occasion that has recently been celebrated,
and the romantic story lying behind it is
one that cannot fail to be of interest to
readers of PrRacTiCAL AND AMATEUR WIRE-
LESS.

In the early days of wireless transmission
the long and medium wavelengths were the
only ones utilised to any great extent, but
these proved by no means reliable and

regular over distances of more than a’

. thousand miles, and it became obvious that
the key to the bridging of greater distances
lJay in the short wavelengths.

First Short-wave Programme

The laboratories of the Philips works at
Eindhoven, in Holland, thereupon took the
initiative, and, after the most careful and
comprehensive investigations, it wasdecided
to construct an efficient short-wave trans-
mittecr. The result was seen on March
11th, 1927, when for the first timo the voice
of the new Dutch short-wave transmitter
encircled the earth on a wavelength of
30.2 metres. From a smallstudio, the walls
of which were hung with loose lengths of
cloth to prevent reverberation, the first
short-wave programme was sent forth on
its long journey from Europe. Inciden-
tally, it is interesting to note that it con-
sisted mainly of gramophone records which
were changed before each call signal.

Success was immediate, and the next day
a brief cable reading, * Marvellous short-
wave reception,”’ was received from Ban-
doeng, in the East Indies, and this was only
the forerunner of many others recording
excellent reception in Australia, New
Zealand, South Africa, British India, South
America, Canada, and even Japan. In
fact,listeners in the United States reported
that they could hear PCJJ—the ’call-sign
of the new station—as clearly and power-
fully as their own local stations !

The B.B.C.’s Request

Nothing could betterillustrate the success
of this pioneer broadcast than the fact that
on May 20th of the same year the B.B.C.
requested the PCJJ transmitter to radiate
‘the Daventry programme to the whole
world. This transmission was also perfectly
successful, so much so, that wireless stations
in South Africa, Australia, New Zealand,
and in many other parts of the world,
picked up the short-wave programme and
relayed it to their local listeners, using their

Parl of the new dlpo[e aerm[ ready for installation.

own wavelengths. Then, on
June lst of this historic year,
PCJJ received its greatest
honour when Queen Wilhelmina
and Princess Juliana spoke for
the first time direct to
Holland’s Eastern colonies.
The next problem was that of
converting the experimental
station into a permanent one.
A plan was evolved which
resulted in the formation of a
limited company, *“N. V.
Philips Omroep Holland-India.”
briefly known as PHOHI,
which was registered on June

The upper illustration shows the aerial tower of the riew PCJ
station, and the lower is a view of the large waler- cwled valves
and tuning circaits.

18th,  1927. Regular  transmissions
henceforward took place on a wave-
length of 16.88 m., with an output of
20 kilowatts, from a new short-wave trans-
mitter built with the aid of the technical
experience-gained from PCJJ.

S.W. Station “ PHOHI ”

In 1930, however, owing to certain
difficulties in organisation, the successful
activities of PHOHI were interrupted. The
Dutch Government attempted to distribute
the transmission hours of the new station to
the political and religious broadcasting
bodies, which resulted in-the new station
closing down. So well-known and liked
was PHOHI, however, that protests
were lodged from all parts of the world,
and, as a result of these, transmissions were
resumed after an interval of two years on
December 24th, 1932.
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It was then found that
an extended period of
sunspots , had  radically -
altered the conditions of
reception. To meet these
the transmitter was adapted
for a second wavelength to
be employed during the
winter months. The
experimental - transmissions
with the new wavelength of
25.57 m. gave such satisfac-
tory resuits that in April,
1934, the PHOHI broadcasts
were recommenced officially.
| The old PCJJ transmitter,
| which was now given the
call-signal PCJ, remamed in
gervice without interruption
and acted as a relay station
for the new PHOHI. Here,
also, the transmitter was
adapted for a second wave-
Iength so that the two
stations had four different
wavelengths -at their dis-
posal, and, according to the
season of the year, could use
eitherthe 16.88 m., 19.71m,,
25.57 m., or 31.28 m. wave-
lenvths—an arrangement,
that remains to the present
day,

Still Growing

. Now modern radio conditions demand
still further expansion, and a new PCJ is
rising—on the shores of the Zuider Zee.
Here on the grounds of the PHOHT station
at Huxzen, the short-wave transmitter is
being set up again and reinforced. The
buildings are completed and, behind them,
a steel auxiliary aerial tower is already being
erected for the first experimental PCJ pro-
grammes.

Soon the wonderfu]ly shaped dipole aerial
will be suspended in the high tower, there
to carry the powerful voice of PCJ over
countries and seas. When all is ready,
PHOHI, supplemented by the reconstructed
PCJ, will rank among the most powerfal
world radio transmitters. e
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MEMBER in Gibraltar sends an in the J. B. Corporation’s studios at Atago-
interesting report of some stations yama Field, Tokio. Starting to-day
he has received and asks one or (March 25th), another transmission will

two questions concerning reception which be made, destined to America. Times of
other members may be able to answer. transmission, 21.00-22.00 G.M.T. Stations
On March 21st he was listening at 16.45 used, JVN, 10,650 ke/s, and JZJ, 11,800
G.M.T., when he heard on the 20-metre ke/s. Also, on and from April Ist, an
band station SVIKE calling ‘‘ all stations extension will be made to the languages
on 10 metres.”” Signal strength was R7, used. On Mondays, Wednesdays and
quality poor, and the caller stated that he Fridays announcements will be made in
was standing by on 10 metres. After English and German, while on Tuesdays,
waiting a short time nothing more was Thursdays and Saturdays English and
heard of this transmitter. He says that French will be used. On Sundays English
there was also a German station causing only will be used.

B.L.D.LC.
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Member Croft, of Totterdown, Bristol,

has sent a photo of his listening den, which
we reproduce on this page. As will be seen,
he has received a large number of veris,*
and since joining the club last September
he has had 132 cards from 32 countries.

Correspondents Wanted

Members who are anxious to get into

touch with other listeners in different parts
of the country may care to write to Mr.
T. L. Stevers, of Post Office, Donnington
Wood, Wellington, Shropshire. He is
anxious to correspond with anyone in any
part of the world and would like to start
a Short-wave Club in his district. Mr.
E. D. Fleming, of 6, Lindsay Place, Kelvin-
dale, Glasgow, W. 2 would also like to get
into touch w1th othen members of the
in his district with a view to

forming a branch.

some interference with GBAG, who was
working SM5SV on 14,100 ke/s, and
G6AG also heard it and remarked on tle
subject to SM5SV, stating that it might
have been due to second-channel inter-

ference from one of the Zeesen transmitters. o S W e e T A
r ° d . 0 you know you can obtain all your radio requirements from us either for .0.D. o er our famous
fh(; German _St"?tlon, which ";""s db(lioad- no 'o“ Ensiwsy‘System'?l No matter whether you requlre' ct;)n‘:ﬂl‘;u Ki‘gil o Londs;;;tl"kers: :Eminn(ou,hpi%kin'}% forle
casting a musical programme, close own selection of special components for a set you intend to , we pleased to quote you our

without obligation. We are the oldest Radio by Mail Bo se in the country and have been established since 1919,
at 17.00 G.M.T. but no call was heard. Klow , $0 you can o:‘der with confidence. ' . oo -

RADIO—CASH
€.0.D. or EASY TERMS

T EVERYTHIN

What solutions can other members offer
to this little problem, which may, of P&ta'.fww NOISE SUPPRESSING
course, have been due to the particular . ALL-WAVE AERIAL
local conditions ? ) @ Eliminates Man-made Staflc.
This member also wishes to know @ Increases Signal Strength on all
Bands. @ Improves Selectivity.
@ Waterproo! and Weatherproot.
@® Two Transtormers.
Ubtain utmost cntertainment by using
this Aerial Outfit, the first really economi-
cal solution for overcominz the noise
o! man-made stutic. AERJAL OUTFIT
COMPRISES Daoplex enunelled aerials,
insulators, waterproof ~ lead-in "
wire. Aerial and Bet Transfor-
mers, usgembled and ready with
instructions and drawing {llus-
gutsi‘nlg tlgnmethood Io)l erect.ion.
Al
CARRIAGE PAID 1716
Or 8 monthly payments of 2/6.

-NEW 6-valve 8-stage-
ALL-WAVE c'ia:s,‘s‘.“ss

Overall
Dimensions : BANDS
high ; 1%.9-2,000

metres.

Mr. Croft in his ‘Qdcn.' with a fine collection of

L cards.

12

whether any other listener has heard a Cash or C.0.D.
MONTHS

French-speaking station on about 8,950 ] a
kej/s broadcasting the programme of the £8u:llh76'6 G"::A"'
mediurél-wave station at Algiers—heard at British Valves. 22
20.45 G.M.T. on March 15th and 21.05 to 4 Waveband 12.9—35, 35—81, 200_550'
21.30 G.M.T. on March 2lst. He states 9.00—2 g(:g ai:l‘etsres @ Inter-station noise sup-

1 pressor . Bandpass input @ A.V.C. @ Independent
Klr{;ti)i: noouncements are also heard in Volume and Tone Controls @ Station and wave-

length calibrated dial.

—CHARGE your L.T.—

for 3d. A WEEK!

Peto-Scott TRICKLE CHARGER
@ 12 months" guarantee @ Nothing to wear
out or go wrong @ Modern metal rectifier @ Air-
cooled mains transformer @ Charges your 2v.
accumulator at } amp. @7 days’ approval
against cash

End ou'.ll.y (or Accumulator re-charging.
Never be left without your Radio ™
hecause your L.T.'s run down. The new
Peto-Scott }-amp. Trickle Charger charges
your] 2-volt accamulator at } amp. while
you  sleep. ‘Wondere

fully efficient, Simple to - CASH

use. A.C. Mains, "00["40

volte, 40/100 cyles. Cash ,6
or C.0.D. 12/6. Overall

dimensions : &} ° thigh,
_20" diam. PRICE

HT for 1d. a Week
Peto-Scott H.T. ELIMINATORS

Costs only a penny a week to run !

Model A.C12 Eliminator.—Suit-
uble for sets operating on an
outputd of up to 12 m/A. A.C.
200/250-v., 40'100 cycles. Output
120-v. at 12 m/A. 4 Btappings,
60-v., 7%5-v., 90-v., and
120-v. Cash or C.0.D.

. - Carriage Pald 30/-, or

f < 2/8 down and 10

- monthly payments of

3/-. MODEL MA 10/30 Elminator and

TRICKLE CHARGER, £2/18/6, or 5/~ down
and 11 monthly payments of 5/6. DOWN

—Peto-Scott ALL-WAVE—
S.G.3 BATTERY CHASSIS

with S.G., Det. and Pen. Valves.

. ® 4 WAVE-BANDS :
“-'Qx R 14-31, 28-62, 200-550,
900-2, 100 metres. eDouble
ratio slow-motion drive,
w 8-1 and 100-1 re-
gi duction. @ New
rotary type low-
capacity switch,
with . silver - plated
contacts Air-plane
colour-coded dial (stations
and wave-lengths) o 12
rronths’ guarantee.

size: 97 Mgh
1147 wide; el deep-

BRIEF SPECIFICATION. The last word in 6-valve all-wave .
apanese Pl'O rammes circuits. High quality output ensures excellent, xeproduction. BRIEF SPECIFICATION : For mptlm of a high order all
s Highest grade Britich components. Cire andpass day anll every day, from all parts of the wqud. 3 British
me Ml' g H G P “ l"la‘msj Of HOVe, lnpu'. '.o Hexode—Trlode l'mquency Ch.nn"ervnlve as Detector ;:Enlnl;nr‘r’i‘:-:l'al;‘l'i.g!:inE%é:én’;?ti‘;ﬂ:&Sﬂlgg‘ﬁ:;?&I;::;:cotﬁ;
we have received the followmg details coupled o Vaciabloda TLI l:en"l")z‘l"::m{ PT”:"‘;‘D‘::}‘;;T_’ Variable selectivity Dy altetnative aerial tappings. Stove
concerning the Japanese Broadeasting Double-Dlode as second _detector coupled to triode L.F. A AR L, e Lo S
Corporations’s programmes, which mnay ;‘;ﬁ'iﬁ{;“;; B ot o o pome Lilafe oyfpstivaire wave_coils. H.T. consumption approx. 12
interest listeners :— slow motion drive are fitted. Supplled com- w3 > kach ohassiEgen pplit kg D eC NI
. plete with 6 British valves. For A.C. Malns Sereguel Grid, aDet ectorgaig bR eRaL B L
Stations JVM and JZJ, on 10,740 and | | 55 %0020 volts, 40780 cycles. . Cash or e e e
11,800 ke/s respectively, transmit daily 0.0.D. Carr. Tald £8/17/6, or [£l down 5/~ down and 11 monthly payments of 7/6.
- d and 11 monthly paywents of 18/=, DOWN % DOWN
from 19.30-20.30 G.M.T., announcing in
Ja,pa,nese and English. Programmes con- All Postal Orders must be crossed and made payabie to Peto-Scolt Co., Ltd. All currency muat be registered.

. c a W, N N .
sist of news in English, and Japanese | PETQ-SCOTT CO., Ltd., 27 22 SITY, OAS, LONDON, EC.; Clisseld 0875.6.7
orchestral and social records, and originate *557 1919
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By RUTH MASCHWITZ

Claude Gatrdner

CLAUDE GARDNER has many ex-
periences to tell of 'his career as a
comedian, which sound amusing in re-
trospect but must have been extremely
painful at the time.

His first job was in variety at a musiec-
hall in the East End. He shared a dressing
room with eight others and a number of
snakes which were kept in a basket, but
‘always managed to escape. On his last
night, the confusion was so great that
poor Claude lost his shirt. As he was
making his way out the manager called
him into the bar and suggested another
booking.  Claude was delighted .and
offered him a drink.

“Hi!” ecried the manager to a group
of men standing by. * This gentleman
would like you to drink with him.”” To
Claude’s embarrassment, everyone, imme-
diately ordered a brandy and cigar!
When he had paid the bill be had a penny
left | This necessitated a walk from the
‘s East End to West Kensington, shirtless
and clutching a huge paper parcel con-
taining his costume and properties.

In those days acting was often a literally
dangerous profession, for numbers of the
audience used to go armed with a variety
of missiles ranging from rotten eggs to
Tlb. weights and knuckle-bones, which

e

they threw at anyone on th%
whose performance they did not approve.

On another occasion, Claude’s life was
endangered by fire. During a fit-up tour
he was on the stage doing his turn when
he happened to look up into the flies and
saw that the whole outfit was in flames.
With great presence of mind, he went on
with his patter 'and at the same time
managed to attract the stage-manager’s
attention. The fire was put out by a
stream of water which drenched the
actors to the skin.

The longest journey Claude ever had to
make to be in the theatre in time was
when he accepted an invitation to fish
in Scotland one Sunday. Inadvertently,
he got into the wrong train, and when
he arrived at his destination was told
that there were no Sunday trains to
Glaggow. To reach his matinee in timg
he had to cross to Larne in Irelagd, go
on to Belfast, then Dublin, catch a boab
for Holyhead, go by train to Chester,
and so to Glasgow. A good fishing story.

Stanelli

TANELLI is best known over the air
for his ** Bachelor Parties’’ and the
Hornchestra. He is also an able violinist
gnd has studied music since the age of
ve.

His first public appearance at the age
of 16 was a failure, for he got the bird!
Thrilled to the core at having an engage-
ment at the Chelsea Palace, he practised
a long classical piecc which was quite
unsuitable for his audience. Half-way
through his performance the crowd
became restive, and before he had finished

stage of

they began to clap rhythmiecally. A
wealthy patroness of Stanelli’s was
sitting in the stage box, and he was
horrified that she, too, had joined the
clapping. The curtain was rung down,
and almost in tears Stanelli rushed to his
dressing-room. Five minutes later there
was a knock on the door and his patroness
sailed in, wreathed in smiles.

* Splendid, my dear!” she said. “I
was delighted. The audience was so
pleased with your performance that it
began to clap before you had finished,
go, of course, I joined in?1”’

The Hornchestra, an instrument of
Stanelli’s own invention, has broadcast
many times. It is composed of motor-
horns of every size and shape, with
varying pitch and tone, on which Stanelli
plays tunes. The idea of such an instru-
ment occurred to him one day when he
ran out of petrol driving in the Hay-
market, and held up the traffic for five
minutes. The resultant blast of horns
made by the block of cars behind him
gave him inspiration ! )

It took three months to complete a
comprehensive . collection of * notes.””
One particular horn, heard in the West
End, he tracked down to ILeighton
Buzzard. Its owner was filled with'
suspicion when he was offered a brand
new Klazon in exchange for his own
hooter, which had cost 4}d.!

During the War, when his battalion
was ordered to France, Stanelli was asked
to take his violin with him. He protested,
but an offer was made for transport,
and from Dover to the front line the

14 men in his draft each took it in turn to |

carry the fiddle.

QUALITY
COUNTS

Quality receivers call for the best of com-
ponents throughout.
full surface contact you will introduce
annoying clicks and crackles, The certain
preventative of these unwanted noises is
to be found in a

In the CLIX Fuse and Wnl[ Plugs the

patent pins are guaranteed to give perfccl,

Il CL1X

ACCUMULATORS
A.C. THEORY

FUNDAMENTALS
LIGHTING
MAGNETISM
MOTORS

Without perfect

compoaents.

BATTERY CHARGING

THE ELECTRICAL ENGINEER
POCKET BOOK

Some of the Contents :—

RECTIFIERS

TABLES (MATHEMATICAL)
TRANSFORMERS, A.C.
TRANSMISSION

SPACE HEATING

WATER HEATING

WIRING TABLES

POWER-FACTOR CORRECTION

. An essential everyday reference book—
handy, practical and up to date.

permanent contact and ese pins are
non-collapsible. The Fuse Plug will also
safeguard your receiver at its source of
supply.

CLIX FUSE PLUG
N Fitted with two 1,8

fuses of either

Illustrations — This handy pocket volume contains a profusion

of diagrams and sketches together with graphs.
Also included for convenience is o small section of blank pages for

X W 2 or H v
I ¥ IO s . e notes, calibrated pages for graphs, so that the pocket book can contain
CLIX WALL PLUG information of a particular or personal nature as well as being a reference
Type M. 0 book of general facts.

6d.

Complete
These and CLIX Valveholders

are recommended by ‘“Prac-
tical and  Amateur
Wireless” for their
“ Quality " Circuits.
British  Mechanica! Productions,
Limited, incorporating ths businzss
fermerly carricd on by

MY LeCTRO LNX LIMITED
79AROCHESTER ROW. LONDON SW.i

Self-centreing
Self-adjusting

The Book Itself E_ The Pocket Book is strongly bound

in durable art. leather—deep red,
richly grained and embossed in gold, The book measures approximately
6} x 4 inches, and has rounded corners, so that it is in the truest sense of
the word a pocket book. The paper has been specially chosen to give the
minimum bulk consistent with good printing, again making for convenience
in handling.
”~ -
* The Electrical Engineer Pocket Book can be obtained from all
good newsagents and booksellers at 3/6 net or in cases of
difficulty direct from the publishers, George Newnes, Ltd.,

Book Dept., Tower House, Southampton Street, Strand, London, W.C.2,
at 3/8 post free.
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wave work only require a few
turns, and that such complications
as wave-change switching and ganging or
matching are not required, the construction
of these components provides the keen
amateur with a very fruitful source of

OWING to the fact that coils for short-

practical experiment. We have already
given details for winding coils on the
standard 4 and 6-pin formers which are
now readily obtainable for the purpose
(Sce PRACTICAL AND AMATEUR WIRELESS
dated May 9th, 1936). But there are

STANDARD 4 PIN
SW, COIL FORMER .

‘H" “H )

i

/ MOVABL
(UREACTION OR
PRIMARY)

INSET DISC UU
OF EBONITE J

Fig. 1. —Suggestion for making one section
of a S.W. coil 'on a removable former for
experimental purposes.

many circuits used in short-wave reception
where coils of a different type may be
employed, or are essential, and these will
now be described. The commonest difficulty
met with by the beginner is the recaction
circuit design, and when making a simple
coil the reaction winding is often placed
at one end of the grid coil or is interwound
with it. This means that some experimental
work has to be carried out whilst the coil
is being made in order to find the most
satisfactory size of reaction winding: When
the detector valve is changed, or other
circuit alterations are made, this particular
winding may not be found so satisfactory.
The reaction condenser only provides a
certain adjustment, and the actual number
of turns and their relation to the grid
winding are of considerable importance.

ORT
ECTION

WAVE

UNUSUAL S.-W.

Details of Some Short-wave Coils
Experimental Purposes

Plug-in Reaction

Accordingly, a plug-in reaction or
“tickler” coil is a valuable feature,
especially in an experimental rig-up where
circuit modifications may be made from
time to time for test purposes. Alterna-
tively, the primary winding on the coil
former may be employed for reaction
purposes, and the plug-in winding may be
employed for coupling purposes. Experi-
ment will show which winding will provide
the most useful source of experiment in this
respect. A simple way of making such a
device is to wind the grid coil (with or
without a primary winding) on a small
ebonite former provided with pins on the
base in the usual way. Inside this former
a small disc or block of ebonite should be
inserted and this should be provided with
two sockets of the Clix parallel type. A
small former is then obtained upon which
a reaction winding may be placed and the
‘lower end of this former is provided with

A

T0
AERIAL

ELECTROSTATIC
SCREEN

Fig. 2—A form of acrial coupling which
has some very useful applications.
In the upper illustration the screen has not
been covered in order to make th: arrange-
ment. quil: -clear.

COIL DESIGN

which May Be Constructed for
By W. J. DELANEY

two Clix plugs, so that the former may bo
inserted inside the normal coil. A small
loop of leather attached to the former will
enable it to be withdrawn when desired
and willfacilitate changes. As an alternative
idea the standard four-pin short-wave coil
former (1}in. in diameter) may be used for
the reaction winding, and two of the pins
may be removed. The grid coil may then
be placed upon a length of the standard
6-ribbed ebonite former of sufficient inside

" diameter -to accommodate the smaller
former, and a base and plugs may be fitted
in the ysual manner.

- - - -

Dipole Coupling Coil

Another type of coil which may easily
be made is that intended for use with a
dipole or other aerial where a twin feeder
is used. It will often be found that the
coupling between the feeder and grid coil
may best be carried out by winding a
single turn round the grid coil, but the
actual position of this coup-
ling coil will be found to affect
results. One scheme which
is very useful is to wind it
with an clectrostatic screen
between the two coils. Todo
this, the grid coil is wound
in the usual way, and over
this two or three lengths of
ebonite are placed to act as
spacers. The distance apart,
or thickness of the spacers
will again offer scope for
experiment. Round these
spacers a piece of aluminium
or copper foil is placed, and
this should be of such a size
that the ends do not quite
meet. A gap of about’ {in.
to jin. should be left. A
layer of thick brown paper,
insulation tape or other
material of a like nature
should then be wrapped
round this screen, and one or two turns of
thick wire placed round this, the ends
being joined to the ends of the twin feeder.
A wire is soldered to the metal foil and is
connected to carth.

The feeder (or the end of the small
coupling coil) must not be joined to earth,
but where it is desired to use an ordinary
aerial system, with the coupling coil
functioning as an aperiodic aerial coil, one
end may be earthed. Such an arrange-
ment would, of course, only be employed for
experimental purposes in view of the weak-
ness of the coupling which is provided.
Such a coil may be used in arranging a
Collin’s Coupler for a transmitter, with
suitable fixed condensers in series with the
ends of the coil to avoid the high voltage
on the tank coil from reaching the aerial,
and several: variations are possible.
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Directional Aerials
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Directional Aerials
ESULTS on the short waves, both
from the point.of view of transmis-
sion and reception, are 'considerably
improved when a directional type of aerial
is employed. As it is necessary to change
the direction in order to give the widest
range of reception, this means that the
aerial array must be capable of movement,
and in this respect various difficulties arise.
The simplest scheme is to build a dipole.
{with a thin copper rod rather than wire)
and to arrange for the dlpole to give
maximum response on the band in general
use. A reflector should be arranged, half
a wavelength behind this dipole, and the
two may conveniently be mounted on a
‘wooden framework ecrected on the roof.
Means must be provided inside the house
for rotating the aerial array, and preferably
the movement should not be continuous,
but stops should be inserted so that it can
only be turned through 360 degrees. This
will avoid difficulties due to the feeder
wires becoming entangled, and will greatly
facilitate the erection of the structure.

A framework may be made from deal
scantlings, say lin or 1}in. square section,
screwed at the corners and well crcosoted.
An inner framework to suit the owverall
length of the dipole should then be con-
structed and a length of timber placed in

the centre with inserts of metal to form
pivots. They must be well greased to
avoid sticking due to the effects of rain,
and at the lower end a large diameter
pulley (obtainable from shops which sell
the well-known constructional toy) may be
fitted. This will enable the frame to be
rotated from any distance, but if desired,
the central pivot could be taken down
straight through the roof.

Diagram showing two methods of using the
directional variable aerial system.

May 1st, 1937

Multi-reflectors

Fxperiments may be made with more
than one reflector, and the distance may
also be varied in relation to the aerial
proper. If more than three reflectors are
employed they should be arranged in the
form of a parabola, and naturally a more
rigid structure will hav@e be constructed
to accommodate the added weight. It will
be found, especially on the television wave-
lengths at long distances from the London
station, that a multi-reflector of this type
will prove very valuable in giving increased
signal strength w1th diminution -of inter-
ference:

The Variable Directional Aerial

A variable aerial equipment may be
obtained from the manufacturers at 62,
Costa Street, Middlesbrough, Yorks. This
consists of all of the essential parts with
brackets, wire, etc. It is complete with a
blueprint and assembly, and will be
found to offer a very useful method of over-
coming interference and giving improved
results. A leaflet is supplied showing
methods of using it, and the accompanying
illustration shows two suggestions. A
special tuner unit is obtainable for use with
a receiver employing ordinary 4-pin or
similar plug-in coils, and the design is

such that it will operate efficiently
right down to 10 metres, although
arrangements are being made, and

tests are being carried out, to lower the
miniumm still further. The price varies
from 19s. 6d., according to thc particular
kit supplied.

Budapest’s New Schedule

N April 3rd last a new
schedule of broadcasts
was brought into operation

for Hungary’s two short-wave
transmitters. HAS3 working on
19.52 m. (156.37 mc/s) is now on
the air every Sunday from B.S.T.
15.00-16.00, and HAT4, on
32.88 'm. (9.125 mecfs) every %
Monday, Thursday and Saturday
from B.S.T. 01.00-02.00. Reports
should be addressed to
Radiolabor, Gyali-Ut, 22, Budapest (Hun-
gary).

Short-wave Station in Curagao

The first short-wave station to be
installed in the Netherlands West Indies
has been opened at Wilhelmstad, the capital
of Curagao. It operates on 31.67 m. (9.475
me/fs) daily ; the call-letters are PCJ—I.

Madagascar on Three Wavelengths

With a view to ascertaining the most
favourable frequeney for its broadcasts,
the French colonial station FIQA at An-
tananarivo (Madagascar) simultaneously
transmits on every weekday between B.S.T.
19.30-20.30 on 2540 m. (11.810 mc/s);
31.5 m. (9.523 me/s) and 49.96 m. (6.005
me/s). All announcements are made in the
French language, the call being: Ici
station Francaise de radiodiffusion coloniale
et équatoriale—Ici Tananarive. Reports
which are greatly desired by the organisers
should be addressed to Direction des
P.T.T., Hotel des Postes, Place Colbert,
Tananarive, Madagascar.

An Enterprising Ultra-short-waver

W6XKG, Los Angeles (California), the
experimental station of the Don Lee
Broadcasting System, according to its
announcements, i8 now on the ether

Lﬁ.—)ﬁ»—cx.-_)ﬁ.«“-“..“-“.-“...m.-x-nJ

twenty-four hours daily. The frequency is
25.95 mefs (11.56 m.). Many of its broad-
casts have been clearly picked up on the
other side of the North American con-
tinent even during the brightest hours of
the day. Reception reports should be
addressed to Station W6XKG, 1076, West
Seventh Street, Los Angeles, ‘Cal., USA.
British eorrespondents say that the trans-
raissions from WX AZ, Milwaukee (Wis.),on
26.4 mc{? (11.36 m.) are regularly heard
in the United Kingdom. The difference
in the frequency used is not a big one and
therefore a search for the Los Angeles
transmitter is warranted, and should meet
with success.

NEWNES’
-~ TELEVISION AND
| SHORT - WAVE HANDBOOK '

2nd Edition
By F. J. CAMM.
Price 3/6 or 3/10 by post from the
I Publishing Dept., George. Newnes, Lid.

: Tower House, Soulhamp!on St., Strand,
3 London, W.C2. :
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iLeaves from a
| Short-wave Log

The Japanese Broadcasting
Corporation has received so many
letters of appreciation from
European listeners in respect ‘to
the special programmes trans-
mitted through JVM, 27.93 m.
(10.74 me/s), and JZJ, 2542 m
(11.8 mec/s), that it has decided
to give all announcements in
foreign languages to make the
broadcasts perfectly clear to a
larger number of . foreigners.
English is now heard in all transmissions ;
German is added on Mondays, Wednesdays
and Fridays; and French on Tuesdays
and Saturdays Following the broadcasts
for U.S.A. and Europe, which close down
nightly at B.S.T. 21.30, the stations reopen’
with an exclusively Japane% programine at
B.S:T. 22.00.

Another Mystery Solved

During the ‘past month or so listeners
have been puzzled by the reception of a
French broadcast on 33.48 m. (8.96 mec/s)
and 24.75 m. (12.12 mc/s). These trans-
missions do not, as was hitherto believed,
emanate from Paris Radio-Colonial, but
from FVA, Algiers (Eucalyptus), of which
the main duty is a public radio-telephony
service with France. The station has been
carrying out tests with the rebroadcast
of the Radio Algiers medium-wave pro-
gramme occasionally on 3348 m., and at
other times on the lower wavelength
between B.S.T. 19.30-22.00.

Have You Logged Chile ?

Listeners report having heard broadcasts
from CEB, Santiago (Chile), on 24.32 m.
(12.381 me/s) between B.S.T. 22.30 and
midnight. Theintervalsignal would appear
to be a bugle call, and the announcement
in Spanish includes the words: "Transmissione
del Radio Santiago de Chile.

1 X6 e Y06 e« XX et e« XX 1
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The Editor does not necessarily agree with the opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

An Amateur’s Results
IR,—I have never yet read in your
columns of anyone claiming a large
number of stations logged over a period of
vears, so I hope the following details will
interest other readers.

During the last eight years I have logged
10,024 different stations in 130 countries.
This total consists of :—

8,898 amateurs in 112 countries.
833 ships and commercial stations.
293 broadcasters.

I have 600 QSL cards from Hams in
78 countries, and have heard hundreds of
Hams on 28 me. in 40 countries.

Of course, the largest country is U.S.A.,
which totals about 4,700.

I hold the H.B.E. (Heard British Empire)
Certificate, and first, second and third
Certificates for R.S.G.B. reception contests
in 1933-4-5.

My receiver is 0-v-2, battery valves,
home-made coils, covering 8 metres to
2,000 metres.

Perhaps some PRACTICAL AND AMATEUR
WiReLESS reader can better this, so what
about it ?

I have been a PRACTICAL AND AMATEUR
WIRELESS reader since No. 1, and think it
is as good now as No. 1 (or even better).—
CeciL A. BraDBURY {Burton-on-Trent).

Quality Receivers
IR,—I am writing to you in the hope
that I shall receive the same econ-
sideration as reputed ‘‘ multi-year ” readers.
I have been a follower of PRACTICAL AND
AMATEUR WIRELESS for a little over six
months now, during which time I have
obtained an appreciable amount of inform-
ation from its pages. )

To get down to brass tacks, I had a
quality set built for me by a * local expert ™
some twelve to cighteen months ago. In
justice to the builder, or designer (if he
designed it himself), the set does give
reasonably good quality. The main com-
ponents are also of the best, comprising
two H.F. pentodes, double-diode-triode
detector, and a Ferranti transformer coupled
Mazda PP5/400 output valve, Colvern and
Polar four-gang coils and condensers,

I almost forgot to mention; the set is
for A.C. mains.

“However, I am of the opinion that it does
not compare with a-properly designed set
with correctly matched components. The
only two quality sets shown in your blue-
print list are the A.C. Hall-Mark and
Universal ditto, both of which are—as you
must admit—too old to compare with the
present-day standard of fidelity reproduc-
tion. Therefore, I am asking that a hundred
per cent, quality set—or receiver with
amplifier separate—be designed. I feel
sure this must be the cry of hosts of other
PRACTIOAL AND AMATEUR  WIRELESS
rcaders. ‘After all, your readers arc not
confined to batteries and short waves, the
material for which has occupied PracTICAL

i from the potentiometer when the receciver is

AND AMATEUR WIRELESS pages for the last
six months.—A. N. DowxEs (Brooklands,
Cheshire).

[We do not admit thal the receivers referred
to are too old to compare wilk present-day
standards. The circuils employed in these
receivers are quile straxghtforward and, when
properly operated, will give as good gquality
as can be desired under modern conditions.
However, probably one of the circuils in-
cluded in the article on Quality in this issue
will be of use to you.—ED.]

Practical Home Recording,

IR,—With reference to the article on
this subject in your issue dated
March 20th, 1937, I wish to point out that
the * Simplat ” blank consists of a glass
base, with a surface coating of a gelatinous
composition, and is neither ¢ bakelite ”’ nor
“ wax.”
It is true, as Mr. Delaney suggests, that
a worn steel play-back needle can be used
for cutting, but this practice is not advis-
able, as it will result in badly-shaped
grooves and undue surface-noise. A
sapphire stylus for cutting should always
be employed.
In the penultimate paragraph (page 16)

CUT THIS OUT EACH WEEK.
=l

AT

1/0 Y0 ’ACHS

—THAT screened leads should be employed with
care as the screening adds to the stray capacities
in tuned circuits.

—THAT in obstinate cases of mains hum it
often pays to ignore the centre-tap in the
heater transformer winding and provide an
artificial centre-tap by means of a hum-dinger
or similar component. .
~—~THAT when using a battery variabfe-mu
valve the grid bias battery must be disconnected

not in use, or it will discharge itself through
that component.

—THAT the above arrangement may easily
be carried out by using a three-point on/oft
switch.

—THAT in obstinate cases of inferference
from static, a buried aerfal (or the use of the
earth as an aerial) will often avoid the trouble. '
—THAT an indirectly-heated mains valve
eannot be used successfully as an anode-bend
rectifier with automatic bias unless specia!
precautions and ecircuit arrangements are
adopted.

e

The Editor will be pleased to consider articles of &
practical nature suitable for publication in PRACTIOAL
AND AMATEUR WIRELESS. Such articles should be
written 6n one side of the paper only, and shouwld contain
the name and address of the sender. Whilst the Edilor
does not_hold himself responsible for manuseripts, every
effort will be “made to return them if a stamped and
addressed envelope 13 enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS. George Newnes.
Lid., Tower House, Southampton Street, Strand, W.C.2

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch,
toith the latest developments, we give no warranty that

pparalies described in our columns is nol the subject of
cllers putent.
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of the article “ B.G.N.” needles are men-
tioned ; these should, of course, be
“ B.C.N.,” i.e., Burmese Colour Needles.—
D. Aupous, Technical Consultant, Messrs.
V. G. Manufacturing Co., Ltd. (Park Royal).

Selenium

IR, —Re the statement regarding
selenium, in “Do you know,” of
April 10th, I should like to quote the
following extract from an advanced * Text-
Book of Inorganic Chemistry,” by Par-
tington -—

‘ Metallic Selenium which has been
“heated for some time at 210°C. has the
remarkable property of possessing an
electrical resistance which varies on
exposure to light. . . .”

Also * Metallic sclenium is formed when
ordinary selenium is heated to 200-220°C.
. . . It is insoluble in carbon disulphide,
but is soluble in chloroform.”—J. GLICKMAN
(Eastbourne),

A Problem Solved ?

IR,—In “Queries and Answers” in
your issue of April 10th, G. R., from
Penge, asks about a station beginning I
or CL. You say you cannot find a prefix
CL. Might I suggest that CL is short for a
station like I(No.)CL. Amateurs in
England and France call one another like
this; e.g.,, “G6KZ” might be called
“6KZ” or‘“KZ.” So this station could be
something like I4CL or I5CL.—R. TRIEFUS
(N.W.3.)

Scottish Broadcasting Stations

IR,—Some time ago you published my
report on short-wave reception in the
Highlands. Now, I would like to submit
my report on medium and long-wave
reception here, and also, to raise some
questions about the service provided.

Droitwich, on 1,500 metres, for a 150 kW
station is very poor indeed, and is always
subject to a bad heterodyne whistle. On
this station fading is bad, and this, together
with local electrical interference, makes the
programme value at almost all times
worthless.

Scottish National, 50 kW, on 285.7
metres, is subject to bad fading, and is
most unreliable, as are the low power
(20 kW) Nationals on 261.1 metres. Thus,
as can be seen, a reliable National pro-
gramme is not provided in the Highlands.

The new station at Burghead gives
superb service. Thus the Regional pro-
gramme is excellent.

The question I should like to raise is
this:. Why should a new 5-kW station be
built at Nigg, Aberdeenshire, to radiate the
Regional programme, when the National
service is so deficient ? Surely Burghead,
60 kW, can supply Aberdeen, only 65 miles
distant, with a Regional programme.

My second question is: Why cannot a
National transmitter be built at Burghead
and synchronised with the Scottish
National on 285.7 metres to' supply the
North of Scotland with an efficient National
programme —A. H. °MiLLEr (Strath-
peffer, Ross-shire).

[We invite the B.B.C. to reply to these
criticisms.—Ed:)

Cortespondent Wanted

IR,—I have become greatly interested
in ‘‘ Short Wave ’ work. I have built
the “ Prefect 3 and am surprised by its
performance and would be pleased to
receive correspondence from any reader
who has constructed this excellent receiver.
—A. A. D. CastELL (11, Calderon Road,
Leytonstone, E.11).
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Q U A L I T ¥
Components for

e “(UALITY
CIRCUITS™

These illustrations show
only two components from
our range. There are
hundreds more. Wesupply
all Gov't. Depts., the
Radio Research Boaed
and the B.B.C. Tley are
only satisfied with the best !

No. C.7.
H.F. Transformer
Reaction dual range.

List

5/3

List No. L.F. 14.
Carries 50 mA at
20H. Generous Core;

: 116 PAGE CATALOGUE"

Bulgin & Co., Ltd., |
Abbey Road, Barking, Essex, |

l Pleaas forward me a copy of your complete catalogue l
1 No. 156 for which I enclose 3d. in stamps,

12/3

lTo A F.

ll\'umc
1 Address . T .. o

o

ELECTRADIX BARGAINS

TELEPHONES for Office, House, Works,
Garage and Field at Bargain Prices. Wall or
table. Singles, pairs, or In sets with 10, 20, 30, 100
or 250-way switchboards, Single Wall Set 15/-.
Coronation Fete Portable S8ignal ‘phones in  leather
case, useful for P.A. jobs. Headphones from 2/9.
HOME RECORDING
within the reach ot
all. The FEIGH RE-
CORDER fits any Radio-
gram and is positive diive
by worm gear and rack
No pulleys. The Recording
Stylus s tracked across
blank at the exact groov-
ing spiral, Price complete,
as illusteation, wl!l’,h Tone
Arm and cutter wit

real dinmont ... - 37/6
= - Gear only, 21/6. Discs,

- doz.

EIGHT AUTO TRANSFORMERS, 150 watis.
Test Beuch model for any input or output 40v, {o
300v. 19 taps. Two panels with 1l-stud switch, 45/-

each,

NEW EUNMPHREY TYPE MAGNETIC CHUCK,
# x 67, for 220/250v. D.C., cost £30. Westing-
house Rectifier for use on_A.C. mains; cheap.

NEW Large Triple-pole Iron-clad Vincent Switch and
Fuses, 500v., 100 amps., 52/6. One D.P. Iron-clad
Switch; 500v., 200 amps. Vincent, 35(-, and u ditto,
60" amps., 15/6.

CORONATION LAMPS, 25v.,, 80v.., 115v., and
220v., 5/- dozem. 1,000 Porcelain Ceiling Roses with
Ramie Junction Connectors, 5/- dozen.
CORONATION Fountain Electric Pumps, for
A.C. or D.C, mains. Centrifugal, all-bronze pup, 3ft.
1ift, 120 gals. per hour. For 6ft. fountain, ete. With
§0 yds. twin rubber cable and iron-clad D.P. switch,
67/7. Larger pumps quotcd for.

NEW RECORD CFRCUIT BRFEAKERS, 600v.
800 amps. S8.P. with overload 1rip, 60/-. G.E.C.
Trlplc-pole A.C. Breakor, 416v. 50 amps. with 3 over-
loads and a nmo-volt trip, 70{-. 10 amps., enclosed
Cirecuit Breakers with magnetic blow.out, 9/6 each.
Contactors and Min. Autos cheap, Engine Indientors,
Dobbie MeInnes & Elliott, in case, with 4 springs,
55/-, Big Pulvo Workshop Vacuum Cleaner or Dust
Extractor on trolley with § h.p. motor, £6/10/0.

8 MOV. COIL SWITCH-BOARD AMMETERS,
63~ dial, 250 amps. and 350 amps., by J. & P., etc.,
22/6 ‘each to clear,

Electric Air Compressors, various silzes from
) cub, ft. to 4 cuh. ft. per min. Blowers and Afr
Exhausters, Kindly state wants and ask for our

Surplus Stock List.
Send for Radio-Electrical-Scientific Ilus. List **N'* Free.

ELECTRADIX RADIOS

218, UPPER THAMES ST.,, LONDON, E.C.4.
e Telephone : Cenlral 461 S
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COMPONENTS TESTED IN
Hivac Midget Valves

IN a recent issue we gave base connections

and other data relative to various
valve types and mentioned that the Hivac
midget valves were available in three
types only. It has been pointed out that
this may lead to the supposition that there
are only three midget valves, whereas
there are actually five such valves. One
of these is an S.G., one an output pentode
and the other three are triodes, thus
dividing the valves into three types or
classes, as mentioned in the article in
question. For the benefit of those readers
who are anxious to utilise these valves in
portable receivers we give below the main
characteristics.

Type XSG : Anode volts 120 max.

Screen volts 60 max.
Amplification factor 375.
Impedance 500,000 ohms.

Type XD : Anode volts 100 max.
Amplification factor 16.
Impedance 23,000 ohms.

Type XL : Anode volts 100 max.
Amplification factor 12.
Impedance 14,000 ohms.

Type XP : Anode volts 100.
Amplification factor 5.
Impedance 5,000 chms.

Type XY : Anode volts 100 max.
Screen volts 100 max.
thimum load 25,000 ohms.

With the exception of the output pentode
(type XY), the filament rating is 2 volts at
.066 amps, but the pentode takes .14 amps.
The prices are as follows: Type XD and
XL, 10s. 6d.; Type XP, 12s. 6d.; Types
XSG and XY, 15s. 6d.

Belling-Lee Flat Pin Plugs
FOR use at extension speaker points,
the new Belling-Lee flat-pin plugs
and sockets will be found of great utility,
as apart from their elec-
trical characteristics they
offer a most neat and
unobtrusive fitting, har-
monising with any style of
room decoration. The ac-
companying illustrations
show the two types, the
larger patternbeing of the
» flush-mounting type

OUR NEW LABORATORY

similar to an ordinary electric-light switch,
and is finished in brown bakelite. The rear
projection, with contact points, may be
let into the ordinary box such as is used
for flush-mounting light switches, and the
speaker leads may be let into the wall
material. The smaller model is intended
for use where the wall cannot be recessed,
and the overall projection is less than two
inches. Both models may be obtained
with either two or three pins and the prices
are 23. 4d. and 2s. 8d., respectively. If
desired in cream finish, an extra charge of
10d. is made. The contact is positive and
self-cleaning and the utilisation of flat pins
and sockets prevents apparatus from being
inadvertently inserted into ordinary light-
ing or mains sockets. These components
are ideal for extension speakers, micro-
phones and other similar apparatus.

Ridco “ Ranger ”
popular short-wave unit which was
recently reviewed by wus is now
available in a pattern suitahle for use on
universal (A.C. or D.C.) mains. This has
been carried out by fitting a valve rectifier
and the usual smoothing equipment. The
unit is enclosed in an attractive black
cellulosed metal cabinet, measuring only
6in. by 5in. by 6in. As mentioned in
our previous review, the chassis has been
dispensed with in this unit by mounting
components direct to the valveholder,
which is suspended by means of rods from
the top panel. The intermediate-frequency
adopted in this unit is 545.4 kefs, thus
permitting it to be used with American
and other single-waveband receivers. The
price of this model is 52s. 6d., including
two valves.

W.B. Speaker
¥ Whiteley Electrical Radio Com-
pany announce that they are now able
to supply Stentorians without the special
matching transformer which is the standard
fitment. It is, of course, often necessary to
employ a low-resistance speaker atan exten-
sion point, and although Stentorians may
be matched to low-resistance circuits by
means of the Microlode device which is
fitted, some listeners feel that the addi-
tional expense is not justified. Accordingly
the makers will supply Sten-
torians in four ranges at the
following prices. The figure
in brackets gives the price of
the standard cabinet model.
Model 37 SX —52/6 (63/-)
37 IX —42/- (49/6)
37 CX —35/- (39/6)
37 BX —24/6 (29/6)

LE]
9
”

Rear view of the flush-
mounting wall plate, and,
on the right, views of
the remaining Belling-
Lee plugs and sockets.
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RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words in length
and  should be received First Post cach Monday
wmorning for publication én phe following week’s issue.

Oxford Short-wave Radio Club
HE Oxford Short-wave Club is arrang-
ing a number of field experiments on
5 metres during the summer months
commencing on Sunday, June 6th. Co-
operation from other amateurs will be
welcomed and any experimenter desirous
of taking part should communicate with
the hon. sec., Mr. E. G. Arthurs (2BHP),
at 13, Walton Well Rd., when details
will be forwarded from time to time as
available.

Newbury and District S.W. Club

E have recently held a competition
open to all members for the neatest
and most efficient short-wave set.

A radio representative from Messrs.
Edwards and Goddings, Ltd., Newbury,
judged the sets, and had to spend quite a
time before he could decide on the best,
as they were all very much alike as far as
results were concerned,

Onc of the prizes was given by an
anonymous person signing himself as ‘‘ A
Ham,” and the other was given by Messrs.
Edwards and Goddings, Ltd.

Hon. Seec.: L. Harden, 11, Highfield
Avenue, Newbury, Berks.

Kidderminster and District Radio
Club
EADERS in Kidderminster and

district will be interested to know
that a newly-formed Radio Club has
started under the heading of * Kidder-
minster and District Radio Club.”” Will all
those interested in Kidderminster and
District please get in touch by either
writing or calling as soon as possible to
Hoi. Sec.: Harold A. Brown, Kidder-
minster and District Radio Club, 12,
Stourport Rd., Kidderminster.

Swindon and District Short-wave

Society (2CLY)

MEETING was held on April 15th.

Much interest in logging stations was
shown by the junior members. Members are
endeavouring to speed up their morse
ready for a full licence. A QSL competition
is in progress, and will continue for a
month. A.A. transmitting members are
busy, too. Mr. E. W. Mortimer (2BMM) is
now crystal controlled on 160 metres.
W. G. Ford (SBYR) is doing splendid work

with PAs. W. C. Barnes (2BWR) and
P. Bailey (2CGN) are developing speech
amplifiers. D. T. Boffin (BRS1469)

has applied for A.A. licence, also Mr. Rose.
Hon. Sec.: W. C. Barnes (2BWR),

7, Surrey Rd., Swindon.

Portsmouth and District Wireless and
Television Society '

T a meeting of the above society at

1a, Hudson Road, an intereating
demonstration was given by Mr. Batt of
a high-quality amplifier.

Mr. Batt gave blackboard circuits of the
amplifier and & special tone control be had
constructed.

A new W.B. 37S chassis loudspeaker,
kindly lent by Messrs. Whiteley Electrical
Radio Co., was put on test and members
were delighted with the excellent repro-
duction. Several members gave in their
names to borrow and test this speaker on
their own sets. Thanks were given to Mr.
Batt and Mr. F. Jordan for assisting, also

_ PRACTICAL AND AMATEUR WIRELESS

to Mr. Bull for gifts of a table and maga-
zines for the library.

Harold Leigh, Chairman, 20, King
St., Southsea.

The Croydon Radio Society

. Croydon Radio Society’s session

concluded on Tuesday, April 13th,
in St. Peter’s Hall, Ledbury Road, S.
Croydon. Mr. W. J. Bird presided. The
occasion was quite informal, as the hon
secretary, Mr. H. G. Salter, presented one
of his popular musical’ programmes on
records. Being Coronation year, no better
choice as the first item could have been
selected than Eric Coates’s * London Suite,”
including ‘° Westminster >’ and * Covent
Garden.”” In these days of jazz and tunes
of doubtful melodic power, a record of
Drury Lane Memories was much appre-
ciated, young members as well as old
thoroughly enjoying the tunes. Nor was
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more serious music neglected, and the
Vienna Philharmonic Orchestra’s perform-
ance of Beethoven’s Eighth Symphony
was a great suceess. Similarly was Elisabeth
Schumann’s singing of ‘ Standchen.”
Comedy is never forgotten in these pro-
grammes, and the mere fact that Tommy
Handley and Jean Allistone appeared
showed _that the standard here was good.
Incidentally, Mr. « Salter took one bold
step—he refused togplay one single jazz
item, but its absence was mot regretted.
As far as the Croydon Radio Society is
concerned, crooners can become extinct.
The new session begins on the first Tuesday
in October, and in the meantime the
society will be very interested to hear
from PRACTICAL AND AMATEUR WIRELESS
readers with a view to acquainting them of
forthcoming good things.

Hon. Pub. Sec.: E. L. Cumbers, May-
court, Campden Rd., S. Croydon.

MOR ' SHORT

WAVE

BARGAINS!

Amazing Offer of
Petmanent Magnet Moving-coil

CABINET SPEAKERS
LIST PRICE 39/6 BARGAIN

LTI

Wondertful
Opportunity !

Only a few of -
these magnl-

ficent cabinet

mode] speakers are available
at this smashing -reduction.

B.T.S. ADABAND

K AMAZING BARGAINS%

List Price - X »

£6.12. 6
BARGAIN

£4.19. 6

@ Your Set rests on top of the ADABAND @
BRINGS AMERICA lo your present set! Simply stands
beneath and plugs into your existing receiver, of almost any
kind, Walnut veneered cubinet. Single tuning contro). . .
long, medium or short-wave reception on one switch without
disconnecting. Waverange 13-74 metres.
A.C./D.C. MAINS MODEL. List Price £6/12/6.
Bargain £4719;6, Cash or C.0.D. Carriage
P'ald or 5/ down and 11 monthiy payments

ol .,
BATTERY MODEL. _List Price £5/5/0,
Bargain £3/19 8, or §/~ down and 11 monthly
payments of 7/6.

Becure yours to-day!
@Large Per-
manent Magnet

Moving - Coil

Speaker  fitted

dust-proof cover and tapped for Power, Super

Power or Pentode @ Walnot veneered and

Inlaid hand-trench-polished cabinet, size 123 DOWN

high ; 12° wide ; 8§" deep, Rigidly built and
lined with spedlal non resonating fibrous boards to prevent
vibration and boom.@) Woven silk-covered speaker opening.

2 6 down secures ; balance in 8 monthly payments 2/8.
Something Entirely NEW!
H L]
#3.in.1” SHORT-WAVE KIT
Adaptor-Converter-Rec