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“THE LIFE OF KING
GEORGE V ” is written in moving
language, and tells of his boyhood,
his youth as a sailor, the early death
of the Duke of Clarence that made
him heir-presumptive, his marriage
to his cousin, then Princess Mary,
his accession to the Throne, the
World War, the Conquest of the
Air, Talking Films and Radio
Speed, the Jubilee, and the King’s
last illness.

It is superbly illustrated, and con-
tains most IMPRESSIVE PHOTO.-
GRAPHS OF THE FUNERAL
PROCESSION IN LONDON,
AND THE LAST RITES AT
WINDSOR.

HIS M Afl"fs'ry

EDWARD Vil

*HIS MAJESTY KING
EDWARD VIII ” is a book which
tells the story of his life from his
birth at White Lodge in Richmond
Park, on June 23rd, 1894. It tells
of schooldays, of the robust atmo-
sphere of Dartmouth, of his life at
Oxford University as an ordinary
undergraduate, of his work during
the war, of his visits to every part
of the Empire and South America,
and of his splendid zocial service.

PROFUSELY ILLUSTRATED
THROUGHOUT IN PHOTO-
GRAVURE. IT CONTAINS
HOURS OF MOST INTEREST-

ING READING. On Sale
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George Newres, Lid,
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An Interesting Experiment
ITH a view to ascertaining whether
two channels can be used for other
purposes, the German authorities syn-
chronised the Berlin, Breslau, and Heilsberg
transmitters on one wavelength, namely,
356.7 metres (841 ke/s), during the period
March 2nd—7th inclusive. If the test
proves successful there may be a general
post amongst the German stations. In any
case, during that week, as no transmissions

were made on 316 metres (915 ke/s) and 291 |

metres (1,031 ke/s), we were given an excel-
lent opportunity of listening to Radio
Parede (Lisbon) and to Algiers in the late
hours of the evening.

Greece’s Lone Broadcaster
THE small private station which was
installed at Salonica in 1929, and
which was closed down some time back, is
again on the air. Programmes are now
regularly broadcast daily on 233.5 metres
(1,285 ke/s), with a power of 1.5 kilowatts,
from G.M.T. 17.00-20.00 on weekdays, and
on Sundays from G.M.T. 11.30-13.00. The
call is: Empros etho Thessalontki (Hullo !
Here is Salonica). All reports of reception
should be addressed to: Association des
Sansfilistes Saloniciens, 37 rue Condouriolis,
Salonica, Greece.

A Quaint Source of Revenue
OST of the small privately-owned
stations in Belgium cover ‘their
running expenses by revenue either derived
from local publicity or by voluntary sub-
scriptions from listeners. In the late evening
hours you may hear gramophone records
played for the benefit of persons whose
anniversaries coincide with the date, and
to whom a special announcement is made.
‘For these special broadcasts the station
collects a fee !

The New Czech Transmitter
T is anticipated that the Banska Bystrica
30-kilowatt station, to work on 765
metres (392 ke/s), will be ready for testing
this month and will be formally inaugurated
in May.

A High-handed Procedure
CCORDING to a recent decree of the
Berlin High Court, the German studios
are entitled _.to broadcast gramophone
records without the pcrmission of the
manufacturers.

Rumoured Suspension of Eiffel Tower
UMOURS are current in Paris to the
effect that the Eiffel Tower may be
dismantled in 1937, to make room for the
International Exhibition, and that some
of the material may be used for the erection
of a new station at some distance from the
French capital.

Made in Palestine

WITH the opening of the new Jerusalem
) broadcasting station, the demand
for receivers has been such that works have
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been erected at Tel Aviv to meet the
demand of listeners. It is claimed that
seventy-five per cent. of the components
are of local manufacture.

The Voice of Leningrad _
HE largest loud-speaker in the world
has been installed at the sports
stadium for broadcasting running commen-
taries and news items to an audience of
one hundred thousand sightseers.  The
power of the instrument is 20 kilowatts,
and it can be heard for miles around.

Relayed Television Transmissions
OLLOWING a series of experiments
the German Post Office Authorities
recently successfully relayed a television
transmission over a high-frequency cable to
a distance of 400 kilometres. It is now con-
sidered practicable to supply the entire
country with such programmes from the
capital by means of smaller relay trans-
mitters.

ROUND ke WORLD of WIRELESS

Moscow Becomes Up to date
NE of the principal hotels in the
Russian capital has been equipped
with wireless apparatus feeding four hun-
dred and thirty loud-speakers, the majority
of which are installed in bedrooms. Con-
certs from the high-power and other stations

are broadcast throughout the hotel.

Danish Weather Reports
ISTENERS dwelling in North Britain
may sometimes hear a Danish trans-
mission on 1,200 metres (250 kefs). Itis a
weather report transmitted by OXJ,
Thorshavn (Faeroe Isles), daily at G.M.T.
06.55, 12.55, and 17.55, for the benefit of the
fishing fleets. The information, as a rule, is
repeated in the English language.

A Talking Radio Beacon
F all the radio beacons in the British
Isles the most curious isthat installed
at Cumbrae, off the west coast of Scotland.
In thick or foggy weather, when it operates,
it gives out its name in radio telephony
followed by the counting of cables and
miles. As the signals are interrupted by
blasts of a fog signal, a ship possessing an
ordinary wireless set may ascertain its
distance from the lighthouse. It is the
number of cables or miles announced by
radio when the end of the third blast of the
fog signal is heard through the air. The
channel on which the beacon operates is
1,044 metres (287 ke/s).

“Village Opinion
'HE fourth talk in the series ‘‘ Village
Opinion,’’ to be broadcast on March
17th from the Western Regional, will deal
with the Village School and wvocational
training. The schoolmaster will throw out a
challenge which will be taken up by the
squire, the farmer, and another educa-
tionist.

« On First Acquaintance ”
. R. TREWHELLA will be on the air
for the first time in the programme
‘“On First Acquaintance >’ on March 20th.
He can make every conceivable type of
noise with his mouth, from a cock crowing
to a siren screeching. In the February
edition of *‘ On First Acquaintance,’” two
or three of the artists were hailed as dis-
coveries and will probably be heard in
future programmes.
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Chief Engineer’s Talk
N March 19th the B.B.C. Chief En-
gincer, Sir Noel Ashbridge, will give
a fifteen-minute talk on the new Northern
Ireland transmitter and what it will mean
to listeners.

Light Programme
Regional
LIGHT programme, to be given on
March 17th, is
contributed by Donald
Groome, a Birming-
ham crooner; Roy
Sanders and Eric
Shrimpton, guitarists;
and a Leicester duo
known as Mr. A. and
Mr Bee. The last
named are J. S.
Pickard and Walker
Rothwell. They first
broadcast as pianisg
and tenor in 1935, and
later devised their
dual act * Original
Storiesin Song.”” Mr.
Pickard is also an
organist and a com-
poser. The programme
is followed by dance
music by Tony’s Red
Aces.

Cassado at Leeds
ASPAR CASSA-
DO, the cele-
hrated Catalonian
’cellist, will be the
soloist in Elgar’s
“‘Concertoin E minor™
broadcast by the
Northern Philhar-
moni¢ Orchestra from
Leeds Town Hall on
March 14th. John
Barbirolli will conduct
the programme which
also includes Wolf-Ferrari’s overture ‘‘Il
Segreto di Susanna’ and Tchaikovsky’s
¢ Symphony No. 5 in E minor.”

“ The Vagabond Lover ”
“THE Vagabond Lover’’ comes to the
microphone again on March 17th,
supported by Lorna Hubbard and Sydney
Jerome, pianist. The Vagabond Lover
specialises in scntimental songs for sen-
timental people. His appeal has been so
successful that listeners have written to
Broadcasting House, asking that his broad-
cast should take place at regular intervals
at a later hour, so that they may not have
to cancel engagcments in order to listen
to the ¢‘ Vagabond Lover”’ serenading his
unseen but romantic audience.

Gracie Fields
GRACIE FIELDS has promised the
Variety Director to broadcast im-
mediately on her return to England. - She
will travel straight from the docks at
Southampton to Broadcasting House. At
present she is concluding her very successful
tour of South Africa. and has promised
to write and rehcarse her act on board
ship on the way home. This will include
her latest song additions and, in her own
inimitable style, sho will describe some of
the more amusing experiences which have
befallen her on her South African tour.
British listeners in general, and those of
her native Lancashire in particular, should
note March 30th for this broadcast.

from Midland

Mary Lee, Roy Fox's 14-year-old child vocalist, making- her first
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Six Men Went Forth
HEN a telegram is sent to friends
overseas the sender is scarcely

likely to give a thought to thc man whose
work was largely responsible for the success

YOUTH BEFORE THE MICROPHONE

>

record with the band.

SOLVE THIS!

PROBLEM No. 182.

Jeffries Luilt a three-valve receiver having
band-pass coupling between the aerial and the
first valve. DBottom-capacity ecoupling was
used between the two tuned stages forming the
band-pass coupler, the coupling condenser
having a value of .005 mid. The sensitivity
of the set was adequate but the selectivity was
poor ; stations tuned in at two positions on the
dial.  What was the trouble Three books
14 will be awarded far the first three corréct
solutjons opened. Address your letters to the
LEditor, PRACTICAL AND AMATEUR WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street,
Strand, Londoa, W.C.2. Epvelopes must be
Marked- Problem No. 182 in the buttom left-
hand corner, and must be posted to reach this
office not later than the first. post Monday,
March 16th, 1036.

Solution to Problem No. 181.

The spindle ‘of the wave-change switch in the
Centaur Thrce acts as one of the four necessary con-
tacts for cutting out the long-wave windings when
medium-wave receptionis desired, Connection is made
between the switch spindle and the coils ria the switch
bracket and the metallised surface of the baseboard.
This path was incomrlete In Jones's set owing €o the
abscnce of the metallising. .

The following “three readers successfully solved
Problem No. 180, and books are accordingly being
forwarded to them : S

H. Hodgson, Newton, Nr, Clitheroe; J. 8. Garrett
54, Clarence Road, St. Philips, Bristol 2; E. G
Evezard, 16, Farm Lane, Purley, Surrey.

“His Master’s Vaoice™
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RELESS. (Contd.)‘

of submarine telegraphy. Yet it was a
Belfast man whose work in the sphere of
electricity applied to submarine telegrapby
so improved the manufacture of cables as
to make ocean telegraphy a practical
possibility. That man was Lord Kelvin.
Born in 1824, Kelvin will be remembered
for his connection with undersea telegraphy,
I but scientifically his most important work
| was in the field of thermo-dynamics. The
speaker who will deal
with Kelvin’s life and
work in this talk, the
third of the series
called ‘“Six Men Went
Forth,” is Professor
Magnus Maclean, of
Glasgow  University
and Emeritus Pro-
fessov of Electrical
Engineering in the
Royal Technical Col-
lege, Glasgow. This
broadcast will be given
in the Northern Ire-
land programme on
March 13th.

A  Blue.
Evening
NCE every year
a goodly com-
pany of seafaring men
is assembled in the
North-Eastern Hotel
at Goole, Yorkshire,
with the objeet of
enjoying & ¢‘ Captain’s
Blue Water Evening.”’
This takes-the form of
a supper and sing-
song ; the songs in-
cluding sea-shanties in
which the wholé com-
pany joins. Part of
the proceedings, in-
cluding toasts and
specches, are to be broadcast on March 12th
from the Northern Regional.

Water

s &

National Theatre in the North

O well-known Northern broadcasters

will be the principals in a debate
which is to be broadeast from the Athen-
eum, Manchester. on March 13th. The
speakers are KEdgar Lustgarten, whose
gramophone recitals of ‘‘swing’’ music
are a popular feature, and Giles Playfair
(son of the late Nigel Playfair), who has
been associated with various Northern
revues and variety programmes. The
actual wording of the-motion has not yet
been decided upon, but it will be to the
effect that the proper location of 4 National
theatre is the North.

Dance ‘Orchestra’s First Broadcast

RAM MARTIN and his Holborn Res-
taurant Dance Orchestra will be
heard by listeners for the first time on
March 15th.  Although it is the first
broadcast by this orchestra, Bram Martin’s
broadecast career goes right back to the
early days of Savoy Hill, when he was a
member of various instrumental combina-
tions. In the first post-war scason at
Covent Garden he played the ’cello under
Bruno Walter. Later he gave up straight
music for the lighter type and, as a
guitarist, played in the orchestras under
the command of both Jack Hylton and
Ambrose.
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SOME IDEAS ON
SIMPLIFIED CONTROL

Details of a Few Methods of Using One Component for Two Purposes

and of a Successful Fixed Reaction System.
Interest to the Experimenter and Constructor

NE of the most important changes in
receiver design during the past few
years has been the simplification of

control. Circuits have been made more
complicated by the introduction of new and
improved components and systems, but
the outside of the set has been made better
to look upon and far less complicated in
design. It is not necessarily that fewer
controls are now used or required, but that
it has been found possible to combine two
controls in one, or to make one component
perform two entirely different functions.

. Volume-control Switch
One very well-known example of a dual

LF COUPLING
CONDENSER.

TO
DETECTOR

i

g
"

—The
general method
of using a volum:-
control polentiomeler
fitted with a swilch.
three-point  switch is
shoten, although only two contacls
«are used in tkis particular instance.

control is the volume-control potentiometer
fitted with an on/off switch. The normal
method of using this is as shown in Fig. 1,
where it is assumed that the potentiometer
is used as a volume control between the
detector and first low-frequency valves,
the switch being used simply to connect
ot disconnect the low-tension supply.
As the switches fitted to these dual com-
ponents are of the quick-make-break
pattern they can be used for switching in
mains receivers as well as in battery-
operated sets as indicated. Additionally, the
potentiometer may be used for variable-mu
bias control instead of being employed
to adjust the input to the L.F. amplifier.
It is worth mentioning that it is now
possible to obtain potentiometers in nearly
all values with self-contained switches,
whilst the latter may be of the ordinary
on/off or three-point pattern.

Local-distance Switching

An entirely different method of using a
component of the type just referred to is
shown in Fig. 2, where it will be seen that
the switch acts in conjunction with a
portion of the bias resistance of the first
valve. The idea is that when the volume
control is turned to its minimum position
(anti-clockwise), not only is the input to the
low-frequency amplifier reduced to its
lowest value, but also the amplification of
the vaviable-mu H.F. valve is diminished.
This scheme is often found valuable.

|
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The ldeas Described are of

FIXED
PULLEYS.
especially in a long-
range “straight”
receiver when it is pre-
ferred not to employ
a normal variable-mu
control, or where it is
desired that a single
volume -control
potentiometer should

be able to vary the output when
using either *‘radio” or ‘‘gram.” For
normal reception of all but the local
stations the H.F. valve operates at maxi-
mum efficiency, and the volume is varied
simply by altering the input to the L.F.
stage. This is normally a perfectly satisfac-
tory arrangement, but when reception of the
local station only is required there might be
a danger of overloading the first valve unless
some form of *‘local-distance” switching
were cmployed. By so arranging the con-
nections that the bias on the first valve
is increased by a suitable
amount when the volume
control is turned to the
*“off”” position, however,
both the first valve
and the low-frequency
stages are completely
safeguarded against
~verioading.

‘Resistance Values

The values of the
two resistances con-
nected in series between
the cathode of the
variable-mu valve and earth may have to
be found by trial, although a good idea-
of the best values can be obtained by
making reference to the valve-makers’
recommendations. For example, if they
advise a fixed bias resistance of 500 ohms
and a variable resistance of 2,000 ohms,
it will generally be found perfectly satis-
factory to keep to the former value, using
a fixed resistance of one half the latter
in place of the variable one used with the
generally-employed circuit. These are the
values which are shown as typical examples
in Fig. 2. If it is found that the ““ off ”
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Fig. 2.— Another method of volume-control in
which the switch acts in conjunction with the bias
resistance of the first valve.
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8 Fig. 3.—
A combined
wave-change and on-
off switching arrange-
ment which is unusual,
bul convenient in cerlain
cases.

position on the switch reduces volume to
too great an extent—as it probably will
in most cases—this difficulty can best be
overcome by joining a fixed resistance
in series with the potentiometer at the
point marked X in Fig. 2. The most
suitable value for this resistance can best
be found by trial, but, as a general rule,
its resistance should approximate to one-
half that of the potentiometer. By
following this idea the input to the L.I%.
valve can always be maintained at a
reasonable figure at the same time as the
H.F. stage is working at maximum
efficiency except for local-station reception.

Wavechange On/off Switching

An idea which can sometimes be used
for dispensing with a panel-mounted on/off
switchis shown in Fig. 3. Thisis applicable
for use with certain coils fitted with self-

% F

%00 3
T0 S
1000a 2 I
< HT~
LT~

o—
LOCAL - DISTANCE
SWITCH

4.—The switching system shown in Fig. 3
be used as a ** local-distance " {control by
using the simple connections shown hete.

Fig.

can

contained wave-change switches, the oper-
ating spindle of which is free to move
backward and forward. It can be seen
that a couple of model fixed pulleys are
mounted on the end of the spindle, and
a Q.M.B. switch, mounted on a small metal
bracket, is arranged so that its *‘ dolly
is controlled by the movement of the
pulleys. A little experiment is required
to determine the most suitable height of the
switch and the distance apart of the
pulleys, but once this has been done the
idea will be found to work splendidly.

If desired, the on/off switch could be
replaced by a single-pole change-over
switch of the Q.M.B. type, which may be
employed for radio-gram switching, the
connections being made in the usual
manner. Alternatively, the simple on/off
switch can be used for a different kind of
‘“ local-distance ” control, for it might be
connected to one end of a fixed resistance,

(Continued on next page)
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SOME IDEAS ON SIMPLIFIED
CONTROL

(Continued from previous page.)

of which the other is joined to the aerial
terminals, as indicated in Fig. 4. When
the switch is in the ““on ” position the fixed
resistance—a value between 500 and 1,000
ohms will generally prove satisfactory—
is connected in parallel with the aerial and
earth. In consequence, the input to the
first valve is appreciably reduced and
overloading thus prevented.

Battery and Radio-gram Switching
A method of using a single double-pole
double-throw switch of the anti-capacity
type for connecting the batteries and
changing over from radio to gramophone
or pick-up is shown in Fig. 5. Since the
two ‘‘outside’ terminals of the front
section of the switch are bridged the
batteries are in circuit whether the knob
is turned to the left or right. The rear
portion of the switch is used as a standard
type of radio-gram switch, so that the grid
of the detector valve is connected to the
grid condenser when the knob is turned
anti-clockwise, or to the pick-up when it is
rotated in the opposite direction. A
suitable type of switch for this purpose is
made by Wearite, among others. 1t
should be made quite clear that the system
just described is intended for use on battery
sets only, for it is imperative that a quick
make-break switch should be employed
where the mains circuit has to be broken.

Eliminating the Reaction Control
The reaction condenser often causes
difficulty in operation, especially to * the
family >’ who are not technically inclined,
and it is often desired to dispense with this
control altogether. With the simpler
type of ‘ straight’ ecireuit, however, the
loss of reaction cuts down signal strength
completely, and makes it impossible to
receive many of the more distant stations.
A good compromise between full reaction
and no reaction can be obtained by re-
placing the normal variable reaction
condenser by a pre-set which may be
mounted inside the set, and connecting
a second pre-sct of .0003-mfd. maximum
capacity between the anode of the detector
valve and earth, as shown in Fig. 6. The
only objection to this arrangement is

PRACTICAL AN D AMATEUR WIRELESS

REACTION
CONDENSER 0003 mfd
gggg S?“F PRE-SET.
o]
< HT-
E< NS

Fig. 6.— A system of fixed reaction, using fwo
pre-set condensers in conjunction with an H.F.
pentode.

that the set gcnerally becomes far more
sensitive on some wavelengths than on
others, due to the fact that the fixed
reaction has more effect at certain settings
of the tuning condenser.

Much depends upon the design of the
particular tuning coil employed, but a
good deal can be done in the way of
‘“ smoothing out > the control by carefully
finding a correct * balance’ between the
scttings of the two condensers. For
example, if it is noticed that the set tends
to oscillate, or signals become louder, as the
wavelength is decreased, it is a sign that
the anode-earth condenser should be set
to give a slightly higher capacity. After
this has been done it might be possible to
increasc the capacity of the reaction con-
denser with good
effect and without
causing the valve
to- oscillate.

GRID CONDENSER

Finding the Best
Setting

With a
patience this
arrangement can
often be made to
provide excellent
results, and it may
be found that an
improvement is ob-
tained by inserting

little
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a 200-ohm non-inductive fixed resistance
between the reaction condenser and the
anode of the valve. Where the condenser
is on the ‘‘ earth” side of the reaction
winding, the resistance should:be placed
between the anode and the coil. 1t is a
fact that this system nearly always proves
to be most satisfactory when a high-
frequency pentode is used as detector,
and when the anode voltage to it is fairly
high. After expcrimenting with a few
coils the writer has been able to produce
a  three-valve receiver comprising two
H.F. pentodes and a power pentode which
gives remarkably good results at every
wavelength setting by using this fixed-
reaction circuit. It is a mains-operated
set, and the anode and auxiliary-grid

_voltages applied to the pentode used as

‘detector were 100 and 70 respectively,
whilst the grid condenser and leak had
values of .0001-mfd. and .5 megohm.
The coil used in the final set was a home-
made one, but cqually good reception was
obtained when using three different ready-
made coils of both air-core and iron-
core type. When using one of the iron-core
coils 1t was found necessary to increase
the valuc of the series resistance to 1,000
ohms before uniform reaction could be
obtained over the whole of the tuning scale.
With the final arrangement it was possible
to make the set oscillate at any wavelength
on the medium-wave band by turning the
knob of the pre-set reaction condenser
through one half turn. Despite this, how-

ever, the set never fell into oscillation
nor did it become so near to oscillation
that distortion was introduced.

Fig. 5-—An anti-capacity D.P.D.T
switch used for radio-gram control and
on-off switching.

Mexico Plans a Super-super

ERA, the 50-kilowatt station at Villa
Acunha (Coahuila), Mexico, at present
working on 357.1 metres (840 ke/s), and of
which the studio is at Del Rio, Texas
(U.S.A), is likely to become the world’s
largest transmitter. Its owner proposes to
incrcase the power to 1,000 kilowatts in the
near future ! .

Try for Brazil

lN view of the excellent reception of many

of the Buenos Aires broadcasts in the
British Isles, it is worth while trying to log a
Brazilian station. An attempt should be
made to tune in Radio Faroupilla (PRH2),
Sao Paolo, a new 25-kilowatter on 300
metres (600 ke/s). It is on the air nightly
until G.M.T. 03.00.

Those Misleading Broadcasts

ON 410.4 metres (731 kefs) daily, at
G.M.T. 13.30, you may pick up a
weak transmission in the French language.
Although at first you might be led to
nttribute it to Marseilles PTT, log it as
emanatine from Seville, which, at that time.

i
|

ITEMS OF INTEREST

puts out a French news bulletin for the
benefit of listeners in North Africa.

Oriental Music at Radio-Toulouse

ROM G.M.T. 23.30-00.30 during the
winter months and from 22.30-23.30
when summer comes round, Radio-Toulouse
proposes to give once weekly a broadcast
of Arab and other Oricntal gramophone
records. At present on most nights it is
possible to pick up this kind of music direct
from Radio Maroc (499.2 metres—601 ke/s).

Aberdeen Variety

A BERDEEN will dcmonstrate its
capacity for economy on March 14th,

when a miniature variety show, consisting
of no less than fifteen turns, will be broad-
cast in as many minutes. The programme is
appropriately entitled * Multum in Parvo,”

as a reminder that Aberdeen has a reputa-
tion for Latin as well as frugality.

Dr. Johnson

A FEATURE programme written round

the most compelling personality in
the history of English letters will be broad-
cast from Regional stations on March 18th.
It will not be biographical in form, but
will be an attempt to build up a picture of
Dr. Samuecl Johnson from his own works
his sayings as reported by Boswell and
others, and letters written by him, to him,
and about him. Episodes and phases of his
life which will be dealt with will include
his first dreary days as a hack writer in
Grub Street, the compilation and publica-
tion of the famous dictionary, the * frolic
with Beauclerk and Langton, Johnson’s first
meeting with Fanny Burney, and the
journey with Boswell to the Hebrides.
The programme has been devised by Moray
McLaren with the assistance of S. C.
Roberts. Mr. Roberts, who is one of the
greatest living authorities on Johnson,
and a past President of the Johnson Society,
is also an amateur actor of experience and
talent, and will himself play the rdle of
*“ the Great Cham,”
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An Efficient

A.C. Trickle Charger

In this Article Constructional Details are given of an Inexpensive Unit for
Charging 2-, 4- and 6-volt Accumulators at 1 amp. from A.C. Mains

ANY constructors have at times
-wished they could abolish the
bugbear of carrying their accumula-

tors backwards and forwards to the
charging station.

The accumulator, moreover, is the worst
treated part of the wireless set, and it is
surprising the number of constructors with
battery or eliminator-fed sets, who look
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Fig. \.—The wiring diagram.

upon a charger with a certain amount of
mystery, believing that its construction is
beyond their abilities.

This is not the case, however, for the
unit described in this article is extremely
simple, easy to understand, and easy to
build.

The components consist of a step-down
transformer, an L.T. rectifier, 0-6 ohm
rheostat, 0-3 amp. ammeter, and two
terminals.

If desired, a 1 amp. fuse may be inserted
in thg mains lead, marked with a cross in
g, 3.

Construction
First obtain the required amount of

as ey sengita s0wsnies J >

COMPONENTS REQUIRED

: One L.T. transformer (Heayberd W’.SG;.
1 One L.T. rectifier (Westinghouse L.T.4
i One 0-6 ohm rheostat (Igranic).
: One 0-3 amp. ammeter (Sifam).

\g Two terminals, one red, one black (Belling-
H Lee).
¢  One plug and three sockets (any good make).
i One bayonet plug-(any good make).

Flex, glazite wire, screws, handle, etc.

wood for the cabinet; any kind of wood
will do, but teak as used in the original
model is much to be preferred:

For the baseboard use
gin. plywood ; for the cabi-
net-and panel }in. plywood.
Dimensions for panel and
baseboard are given in Figs.
2 and 4.

The cabinet may be
nailed, screwed or glued
together, according to the
constructor’s ability in
carpentry. A hole must be
made in the rear of cabi-
net to admit the mains
lead, as well as several
holes for ventilation pur-
poses. |

There are two methods
of charging, the tapped
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Rear view "
of the 7
completed unit

showing the com-
ponents mounted on

the baseboard and

secondary and tapped
resistance. The tapped
secondary method of charging is to be
preferred, and this is the one described.
Mount the components on the baseboard
as shown in the wiring diagram, Fig. 1.
Their position is important only as regards
ease of wiring. The panel should be pre-
pared by drilling the required number of
holes for ammeter, rheostat, terminals,
sockets, and the hole for the transformer
tapping wire marked X in this particular
illustration.

Next mount tlie
terminals, am-
meter, rheostat,

back of panel.

250v

"y,

tapped secondary winding for obtaining
the different voltages required for charg-
ing 2-, 4-, or 6-volt accumulators. This
explains the tapping lead marked X
Fig. 1, which is brought out through the
hole in the panel. The rheostat allows
charging rates to be varied from .25 to
1 amp., and it will be generally found better
to charge a little under 1 amp.

To fully charge a 10-ampere hour accumu-

U+

and ~ the threo
sockets on the
panel, fit same to
the baseboard by
means of small
screws, and wite
up asshown in the

£30v

wiring  diagram,
Fig. 1. At this
point it will be
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Fig. 3.—Theoretical circuit

noticed that the
transformeris
provided with a

HERYBERD WG,
. TRANSFORMER,

Fig. 4—The completed instrument in its cabinet.
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4+ diagram of the accumulator
charging unit.

lator, and assuming a charging

- 10
rate of § amp. it will take 5

hours, 7.e., 13.3 hours. As it
is better slightly to exceed this
time, the accumulator would
take, say, 14 hours.

A 20-ampere hour accumu-
lator would require 27 hours.

A 25-ampere hour accumu-
lator 34 hours, and so on.

Charging Range

Lead X in 2-volt socket—
one 2-volt accumulator.

Lead X in 4-volt socket—
two 2-volt. ace. in series, or one
4-volt ace. I

Lead X in 6-volt socket—
three 2-volt ace. in series, one
4-volt acc. and one 2-volt acec.
in series, or one 6-volt ace.

The usual rules concerning
the care of the accumulator
must, of course, be ohserved.,
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HERE is no reason why a scratched
or dull cabinet should be tolerated.
for after all a radio set is an article

of furniture as well as a musical instru-
ment. The majority of marks that make a
cabinet look shabby are scratches, chips,
and finger marks, and such cabinets can
easily be rejuvenated by the following
method which should be followed for both
french polished and sprayed cabinets.

The materials required are: a small
bottle of french polish, a * water ”’ stain.
in powder form to match the colour of the
cabinet, and a fine paint brush.

For Scratched Surfaces

To touch up scratches or chips, proceed
as follows : Place a little polish in a saucer
and add just enough of the powder stain to
colour the mixture, mix well and gradually
add more powder until the approximate
colour required is obtained. It is as well
to be a little on the light side as the colour
can always be darkened when adding a
second coat. d

Thoroughly clean the scratch with a
cloth dipped in methylated spirits and care-
fully *“ paint ** the seratch with the mixture
of stain and polish, taking very great care
not to get any on the polished surface of
the cabinet, or the surface will be spoilt.

Should the mixtuve get on to the cabinet, -

wipe it away as quickly as possible.
When the first coat has dried thoroughly,
a second may be applied, and if the seratch

Fig. 1.—Pour the polish on to the
colton wool and not on to the
surface of the polishing pad.

COTTON
WOOoL

has been coloured to match the rest of the
cabinet by the first application of the
mixture, the second ‘ dose >’ should be of
polish only. Otherwise, continue the treat~
ment as outlined above with another coating
of the mixture. When tackled in this
way, the scratch will soon be filled and will
scarcely be discernible. ’

Using Plastic Wood

Some scratches, or chips, are too deep
to be removed by this method and plastic
wood should be used. This is obtainable
from most ironmongers and, since it will
not take a stain, the coloured variety
should be used and a little pressed firmly
into the scratch with the blade of a pen-
knife. Here again, take care not to allow
any of the plastic wood to creep on to the
rest of the cabinet, as it contains a powerful
solvent which will quickly attack the polish
and give it a matt surface. Smooth off
the surface of the wood as soon as it is
applied, and leave to dry for at least an
hour. Plastic wood contracts as it dries,

PRACTICAL AND AMATEUR WIRELESS

Renovating Marked Cabinets

so the surface when applied should be just |
slightly above the level of the cabinet.
When hard, it should be carefully levelled
down with a very fine sandpaper. The
mixture of stain and polish may then be
applied as before, and any irregularities
in the surface of the plastic wood will be

: Simple Instructions for :
iRenovating Scratched:
i or Marked Cabinets, with ;
- Hints on Re-polishing, are
i Given in this Article.

5
ST

levelled up by this application. This
method is so effective that the position of a
scratelhh may be practically hidden.

‘When a cabinet is merely dull, the applica-
tion of a little * oilet ” or ‘“ liquid glass
coupled with plenty of ‘ elbow grease”
should be tried. 1t issurprising what a few
minutes of such treatment will do, but if
no improvement is obtained, ‘‘ Karpol
may be tried. In fact, any of the many
commercial car polishes (cellulose type)
are extremely good, not only for removing
finger marks and generally cleaning up the
cabinet, but also in giving an extremely

high polish and removing fine scratches
from most of the finishes used in cabinet
manufacture. Such treat-
ment is of no avail when
the cabinet has been hand
french polished.

Perhaps the worst kind
of cabinet to tackle is one
on which the actual polish
surface has worn off due
to continual use and
polishing. Too many
people make.a habit of

\ regularly polishing their
- cabinet with polish, with
the result that they do
more harm than good
Fig. 2—~The and gradually remove_the
polishing pad surface. Rub it over oc-
ready for use, casionally by all means,
but use only a soft, clean

poLlsHing duster with no polish.
"PAD. - In such a case, the only
way to make a good job
of the cabinet is to *‘strip” it, that is to
remove all that remains of the existing
polished surface by well rubbing the cabinet
with fine sandpaper. Always sandpaper
the way of the grain, never across the
grain, and make a perfectly smooth and
uniform surface before attempting any re-
polishing.  After sandpapering, clean the
cabinet with a duster and then with a rag
moistened with methylated spirit to remove

all grease. :

This time, however, the polish’cannot be

To Track That Fault—to learn how
a wireless receiver works, obtain

EVERYMAN°S
WIRELESS BOOK

2nd Edition
by F. J. Camm, 5/-, or 5/6 by post from
George Newnes, Ltd., 8-11, Southamp-

ton Street, Strand, London, W.C.2.
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applied with a brush, or a very uneven
surface, showing all brush marks, would
result. The following method should be
followed, and although it may seem a little
tedious, it will render results equal to a new
cabinet, and is well worth the time and
patience.

Polishing Hints

Place a small amount of cotton wool in
the centre of a square of linen or fine
rag as in Fig. 1, and pour sufficient of the
staining polish (which should be made up
as described above), on to the wool so as to
damp it right through. Screw the rag
round the wool so as to make a tight
pad, as in Fig 2, with a smooth polishing
surface. Slight pressure of the fingers
on the sides of the pad should cause some
of the polish to ooze through the linen.

Apply the polish in circular motions,
ag indicated in Fig. 3, with a gentle but
firm pressure, taking care to cover every

Fig. 3.—Always apply the polish with circular
movements, and never stop in the middle of a
piece of work.

portion of the surface with a layer of
polish. If more polish is required, never
pour it on to the rag, but undo the pad and
add polish to the cotton wool. If the
pad sticks to the surface heing polished,
apply a spot of linseed oil to the actual
polishing surface of the pad. On no aceount
add more than one spot unless the surface
is extremely large. This will prevent the
pad sticking as the polish hardens.

When the first application has dried
thoroughly, rub it over very lightly with
extra-fine sandpaper, working the way of
the grain as before, and then apply another
layer of polish, but using, this time, a
slightly drier pad, and working in very
small circles. Work up and down the surface
in these small circles and, at the end of
each line, draw the pad very lightly across
the newly-polished surface in the direction
of the grain.

If it is found that the surface is patchy
when dry, i.e., polished in some places, but
with dull patches here and there, the surface
must be lightly sandpapered once more and
the above procedure repeated again, until,
finally, a highlv-polished surface is obtained.
Practice, of course, makes a great deal
of difference to thie ease with which a cabinet
may be completely repolished.

Finally, there are one or two hints that
may save time and patience, viz., never
attempt polishing except in a dry atmo-
sphere ; always see that the pad is elean
and smooth and, above all, never go
over a polished surface until it has become
quite hard. It is not the amount of
polish, nor the pressure, that produces a
good surface, simply the continued rubbing.
Speed does not matter, but rather an
even, steady circular movement with even
pressure.

If the pad is stopped on the work, a mark
will be made which can only be removed by
sandpapering off the entire surface.
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! The Application of the Out-of-phase Signal to Two Separate Valves
¢ in “Push-Pull” is Dealt with This Week - - - - By W. J. DELANEY

- =t

E saw last week how the applied

signal could be split up across

a .resistance so that each end

of the eomponent was at equal and opposife
potential or voltage. Now to employ this
signal for ordinary L.F. amplification
purposes it is only necessary to join a
valve to each end of the resistance and
our two valves would then be in what is
commonly referred td as “‘ push-pull.””
This term is actually more relative to the
fact that the valves are adjusted to work
on a certain part of their characteristic
curves. Perhaps, before going further, it
might be mentioned that Class B, Q.P.P.,
and one or two other similar circuits are
only ordinary push-pull schemes in which
the valves which receive the out-of-phase
signal are biased in a certain manner,
and they may therefore be considered
under the heading of ordinary push-pull.
This term is applied to the two valves
owing to the fact that the out-of-phase
signal results in an increase in the normal

EARTH

3\ B
Fig. 2—An alternative- method of obtaining the
centre-tapping on an L.F. transformer.

anode current in one valve and a decrease
in the anode current of the other, and thus
one valve may be said to push and the
other to pull.

Transformer Coupling

The simplest method of applying a
signal of this nature to our two valves is
to use an ordinary L.F. transformer in
which the secondary winding has been
tapped at the centre. This winding may
thus be regarded as the resistance which
was shown in Fig. 5 last week, and in
Fig. 1 above, the twoendsof the secondary
(Gl and G2) are connected to the two
grids, whilst the centre tap (E) is connected
to earth or the cathodes (filaments in the
case of Dbattery valves). The signal
which is induced from the primary wind-
ing in the ordinary way is thus present
across the whole of the secondary winding,
but the explanation given last week with
regard to Fig. b now holds good, namely,
the centre point will *‘ tap off ”” one half
of the total voltage, and thus, assuming
that there is a total voltage across the
secondary of 20 volts, only 10 volts will
be applied between E and Gl and
E and G2. (Incidentally this explains the
value of a push-pull circuit for preventing
overloading troubles, as the signal is split

up and each valve only has one half the
voltage to deal with.) It will be obvious
that to preserve the cxact electrical balance,
and to apply at Gl and G2 a signal which
is exactly 180 degrees out of phase, the
point E must be an exact centre or zero
point. Although the transformer may
be correctly wound, it is possible under
certain circumstances to upset the balance
by the external wiring. A circuit sometimes
adopted with an ordinary L.F. transformer,
and which is electrically similar, is shown
in Fig. 2, where a centre-tapped resistance
(or two exactly equal resistances) are
joined across the secondary winding, but
this scheme modifics the characteristic of
the transformer and will result in distortion
OT uneven response.

Resistance-capacity Coupling
To dispense - with the transformer, and

Fig. 3.—T wo valves employing capacity coupling,
showing the normal resistance emploged in the
previous slage.

to make full use of the distortion-free
qualities of the double output stage, many
listeners prefer the resistance-capacity
method of coupling, but when using
this for push-pull purposes many difficulties
are encountered. In Fig. 3 the two valves
are depicted, and it is apparent that the
signals must be applied between G1 and
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Fig. 4—A method of obtaining a resislance
output with centre-tap for use with the circuit
shown in Fig. 3
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Fig. |.—'T'he simplest method of obtaining
“push-pull’  working, using ‘a centre-lapped
{ransformer.

G2, with the centre point at E as in the
previous circuits. On the left of this dia-
gram is a reproduction of the normal
anode circuit when R.C.  coupling is

-adopted, and it will be seen that a resistance

is joined in the anode circuit. Now this
could not be centre-tapped as it stands,
as there would be nowhere to connect
the tapping. It could not be joined to
earth as it would earth the H.T. supply,
and if the H.T. were applied to the centre
point then there would be no signal voltage
across the upper half of the resistance.
1t is obvious, therefore, that this resistance
must be included in some part of the
preceding valve circuit where the entire
signal currents are passing through it,
and where it is possible to take a centre
tap back to the earth, cathode, or filaments,
for all of the latter points are in effect
identical and form the return path to the
output valves. (Reference to Fig. 1 will
show that each grid circuit is completed
through the ‘“load’ resistance—or that
component across which the signal voltage
is developed—and back to the cathcde
or filament, whence the normal electron
stream completes the circuit to the grid.)

Mains Valves

The battery user is, unfortunately,
unable to adopt any satisfactory circuit
for use with this form of coupling, but
owing to the existence of the cathode in
the indircetly-heated mains valve, users
of mains apparatus can adopt one of
several schemes to obtain the necessary
split resistance circuit. In Fig. 4, for
instance, a simple diode is shown, with the
input circuit joined between the anode
and cathode, and to complete the circuit
the load resistance is included in the cathode
lead. If this is divided as previously

HT

Fig. 5—Using a triode valve this scheme may
be wused in place of that shown in Fig. 4.
Smaller circuit features are omitted for clarity.
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mentioned, the centre tap may be joined
to earth (H.T.—) and the ends of the
resistance taken to the two grids of the
output valves. Thus, the arrangement is
identical with our fundamental ' circuit,
Fig. 5 shown last week. As the anode
and cathode of a mormal valve are at
opposite potential, it is also possible to
obtain the two separate signals by utilising
a resistance in the anode circuit and a
similar resistance in the cathode circuit

G
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£ 52

Fig. 6. —The circuit of Fig. 5 re-drawn to show
how the centre-tapped signal input is obtained.
A and B.are the battery and bias resistances.
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as shown in Fig. 6. It should be noted,
however, . that the bias for the valve is
obtained by the usual resistance in the
cathode lead, and although this may be
very small it introduces a modification
of the balance and thus destroys part of
the.valuable circuit gain of the true push-
pull circuit. In case the valve in Fig. 5
confuses the circuit for the beginner, it
may be re-drawn in the form shown in
Fig. 6, where it will be seen that the signal
is present across the valve, and as H.T.
positive and H.T. negative may be con-
sidered as a junction between the ends
of the resistances (for H.T.— is joined to
carth, and the resistance of the H.T. supply
is, or should be, practically negligible)
the original circuit is obtained. One otber
scheme is shown in Fig. 7, where the diode
is again employed, and the output for the
two valves is also taken from cathode and
anode, with the tuned circuit (across
which the signal is developed) joined to
these two points through load resistances,
or a split single load resistance.

Drawbacks and Disadvantages

In view of the fact that it has already
been shown that the signal should be at a
phase difference of exactly 180 degrees
in order to obtain the full advantage of
push-pull amplification, it will be obvious
that only in Fig. 1 (with a good com-
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ponent efficiently wired) and Fig 4 are
the requirements met. In the remaining
circuits there is a slight out of balance
effect introduced by the inclusion of the
additional circuits and components.
Whether or not this is material depends, of
course, upon the listener. In the paraphase
and duophase arrangements, however, an
endeavour i3 made to counteract these
defects and to obtain a perfectly-balanced
signal having the required phase difference,
and these will be dealt with in the next

article.
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Fig. 7.—An alternative scheme employing a

diode detector for Tresistance-capacity coupling.

The

<8 HAVE just been recording for a
gramophone company with an elec-
trical larynx. My own had to be

removed owing to throat trouble, and the
present one is so satisfactory that my
singing is better than ever. 1 feel sure this
would be of interest to listeners and should
very much like to broadcast.”

“Dear Mr. Henry Hall—Would you
mind asking your band to play up a little
because my battery is running down, and I
can’t afford to get another one just yet . . .”

‘T thought you might like to know that
my twins were listening to ome of the
morning talks on the upbringing of children
the other day when they heard that com-
forters were bad things to use. Thereupon
they took them straight from their mouths
and flung them into the fire ! ”’

These are some of the letters which find
their way to Broadcasting House. As an
institution it attracts the interest of all and
sundry, from tbe small boy who writes to
ask: What am I to do, my dog’s ears keep
twitching  after listening to  the
“ Romany ?”’ to the eminent foreign pro-
fessor who sends congratulations on musical
programmes.

About 150,000 letters a year are
received dealing with programmes alone,

of which 30,000 are inquiries concerning

matter that has been broadcast. As arule,
most of these ask for further information
on the subject of the programmes, but some-
times an interesting story will come to light.

A Link with Nelson

A month or so ago Miss Horatia Nelson,
the ninety-year-old granddaughter of the
famous Admiral, came_.to the microphone
and mentioned that a much-valued seal
which had been made for Lord Nelson
and engraved with the initials H.N. had
been lost. Within a few days’ time a letter
reached the B.B.C. from a listener in
Pontypridd who, forty years before, when
he had been a jeweller’s assistant, had
come into contact with a similar seal.
He had made a wax impression of it and

the bank manager of one of the announcers,
who was connected with the Nelson family,
wrote that he was in possession of the seal
itsclf. Sad to say within a fortnight of her
broadcast the old lady died.

In some ecases there is evidence that
certain programmes, particularly talks,
have made a most vivid impression on
listeners’ minds ; in fact, as a result they have
sometimes taken unpremeditated’ action.

Miss Wace, who is in charge of the
Morning Talks, was filled with a grave
sense of responsibility when the other
day a letter arrived from a married couple
to say that they were so inspired by a talk
on the joys of country life that they had
sold up their home and bought a cottage
and ali.ittle land in the country. Another
listener, who had spent fifty years in
America, stated that he}was so moved by a
broadcast description of his old home town
that he straightway arranged to pay it
a visit, and has only recently arrived back
from the States.

Suggestions from Listeners

Then there is the type of letter, which
makes suggestionseither for new programmes
or a re-arrangement of old. In most cases
they cancel each other out. One pines for
more dance musie, which another deplores,
asking for poetry readings, a third con-
demns this * highbrow nonsense,” and
demands Ionger variety shows.

Occasionally, however, some really help-
fulinnovation is suggested—as, for example,
the re-grouping of the instruments round
the microphone in the Foundations of
Music series. Two telegrams arrived from
a listener in the North, dealing with this
question, followed by a third simply saying
“Thank you.”

Many of the staff at Broadcasting House
have a fan mail, particularly the Aunts and

Postbag

Uncles of the Children’s Hour, who have a
number of regular correspondents. There is
a sad story of one small boy who used-to
write regularly, and then his letters became
rarer, and soon afterwards ceased altogether.
One morning a note arrived from his mother
to say that he was dying, and would the
Children’s Hour be kind enough to include
his favourite song in their programme.

Bill Hanson, who organises ‘‘ Saturday
Magazine,”” has many devoted followers,
including a young lady {rom Devon, who
repeatedly sent requests for his photograph.
*“I believe your picture appeared in the
Radio Times,”> was one of her remarks,
¢ but unfortunately I am afraid my sister
has used you to light the kitchen copper !
When at last her wish was gratified, she
wrote back : ¢ Thank you so much. I had
always imagined that you were dark and
had a beard, instead of which you are almost
a platinum blond !’

An Information Bureau

A number of people seem to regard the
B.B.C.as an information bureau and lost pro-
perty office combined, and many have been
the curious questions which have beenasked.

“A swarm of bees has settled in my
house, what am I todo ?” \

‘I left my engagement ring in a teashop;
can you help me to recover it ? *’

‘What i3 the differencc between a
‘down ’ train and an ‘up’?”

“ Yesterday 1 dropped my false teeth
in a swimming bath, how am I to get them
back 7’ :

“My wife has eloped, and if you will
broadcast a description of her I don’t
mind paying as much as thirty shillings !>

These are just a few samples of the pro-
blems with which the B.B.C. has been
asked to contend.

Finally, comes the herd of would-be
broadcasters, and some of them appear to
have the most remarkable accomplishments.
One man claimed to be able to write the
Lord’s. Prayer on a grain of rice, while
another could play the pianoc with his feet.
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The B.B.C. and Records
I RECENTLY mentioned the extremely
high quality which the B.B.C.
seemed to obtain from ordinary gramophone
records, and my reference has drawn from
Mr. Veale, of Bristol, a very interesting
letter in which he whole-heartedly agrees
on the subject. But he is apparently in an
ideal position to judge of the results which
are actually obtained, for he sends me
details of his apparatus which includes
two DO0.25s in push-pull (these deliver an
undistorted output of over 15 watts), a
piezo-electric pick-up, a mains-energised
loud-speaker, and suitable meters are
included in each stage. ‘' But,” he says,
“even then I climb down the ladder and
bow to the B.B.C. on the reproduction of
records by their apparatus.” He wishes to
know whether the B.B.C. would answer a
letter of inquiry asking for hints on ** How
to Reproduce Records as the B.B.C. do,”
and I am sure they would only be too
helpful in the matter. But I am afraid
that the apparatus which will be required
will be beyond the average listener’s ability
to construet in view of the very elaborate
circuit arrangements and measurements
which are necessary.

On the Short Waves
UR much-maligned dailies were the
cause of much merriment in my
household the other day, when my better
half drew my attention to a *‘ write-up *’ of
a short-wave receiver which was advertised
therein. ‘‘ Another feature of this amazing
receiver,”’ said the paper, “is the added
attraction of a short-wave deception (the
italics are mine). Hear your favourite
film-star in person from Hollywood. Hear
Chicago Gangsters talking to one another on

their secret transmitters. Hear cricket
commentaries from Australia, etc., cte.”
Well, well, as the vicar said, can you beat
that ? I wonder how one listens to the
gangsters talking on ‘‘ secret ’ transmitters?

The short waves offer unlimited fields
for listening, and ther¢ are some most
ingenious transmissions to be heard, if
only you can select the right time. In a
list of short wave transmissions compiled
by a Canadian company I see that the
short waves have been divided up into
bands, in which the various interesting
items arc tabulated. On what they term
the ‘‘ Broadcast-band Scale” there are
enumerated police stations
alarm stations, for it appears that if you
live in or near Boston, Mass.; Detroit,
Mich.; San Francisco, Calif.; or Seattle,
Wash.: vou will hear fire alarms broadcast

and fire
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on a frequency band of from 1,628 to 1,632
kilocycles. On the ‘‘ First or Intermediate
Short-Wave Scale *’ you will hear amateur
'phone transmissions, police stations, air-
craft and airports, ships at sea, and ocean
liners. But somehow, I always feel upset
when, just as I am getting ready to turn in
for the night, I am greeted by the announcer
with ‘“ Good Afternoon.’

Wireless Influence
T is not so very long ago that we
received a letter from an old gentles
man in the country who complained bitterly
of the broadcasting of programmes. He
said that wherever he went he could hear
the musie and people kept talking to him
. through the wireless. He said he eould not
get away from it, and even went on to say
that it was the cause of his rheumatism
and also gave him pains in the stomach.
He could hear voices all through the night,
and was generally in a bad way. Well, I
have read at odd times, in the early days,
that people came forward in various
countries and said they could hear the
programmes without any apparatus, and
I believe at one time there was a serious
investigation by some psychic body into
the possibility of the human brain attuning
itself to radio waves, but finally it was
decided that there could be no rectification
and thus no signal could be rendered
audible. However, in addition to such
complaints there were also statements
that the general bad weather was attributed
to the influence of the high-frequency
radiations on the ether, and it went so far
in some quarters that it was openly stated
that the radio was an invention of the
devil, and that the bad weather was our
punishment from a higher body for utilising
such heathen apparatus. I also believe
that in at least one country in the world
there was a law against the use of radio
apparatus on account of religious fecling.
However, all this seemed to die a natural
death, but only the other day it was revived
again by the publication in a daily of a
letter claiming that the reason for the
terrible storms all over the world and the
earthquakes, cold and other -climatic
disturbances, was found in the abnormally
dense ether waves used for the transmission
of television and other short-wave trans-
missions. The paper went on to explain
just why these low wavelengths caused the
trouble, and the correspondent had even
gone to the trouble of collecting data of
““ freak *’ long-distance short-wave reception
and showing that on those dates a violent
storm had occurred at some part of the
world, ships being blown on to the rocks,
and so on. No doubt many folk would be
misled into believing the data which was
given, but I am sure our more learned
friends would prove that the long-distance
reception was coincident with the occur-
rence of sun-spots, and that' these also
were responsible for the vagaries of the
weather.

First Aid

SHOULD very much like to have a

concealed camera in order that I
could snap some of the receivers which
are sent into the PRACTICAL AND AMATEUR
WIRELESS laboratories for test. I have
several times been invited by the Editor
to visit this interesting section of the House
of Newnes, and I am really surprised that
he is able to make them function satisfac-
torily at all as he does. I am sureif I were
Editor I should send some of these sets to
the British Museum (as I know of no worse
punishment for the builders). It is sur-
prising that, in spite of the articles which
have been given in this paper, many
listeners still seem to think that they can
tie wires together with string and get
efficient results. I saw a set the other day
whieh he had received and I am sure that

They are blaming short waves for the fou!
weather,

soldering had been ‘‘ accomplished ”” with
a match. Great pieces of solder and wire
were lumped together and some of the
components were held down by screws
which were litérally miles too long. And
the marvel of it is that the technical staff
scem able to coax thesc atrocities into a
semblance of the original receivers. I
heard one such working and I was really
surprised that even what I heard could be
obtained on such an affair, but I am sure
that the blessings of all would be bestowed
on constructors if they paid as much
attention to the actual construction as they
do to the acquisition of the wherewithal
with “which to purchase the component
parts. I was reminded of all this when I
passed a radio shop the other day and saw
a large red cross on the window, with the
inseription : “‘ Radio Doctor—Technical
Expert on the Premises.”” I wonder if he
realises what is coming to him ? No doubt
the idea is a good one, but I do not envy
him his job, and each time I pass by I look
for the Metropolitan Asylums Board van
outside the shop, for I am sure they will
have to carry him away one day. Still,
good luck to him, for he has started a new
fashion in shopkeeping and has thereby
put himself one.up on his opponents.

The Crooner Again
MUST return to the war on the crooner,
although I know that it pains :05 per
cent. of my readers. The Rev. William

. Allen, of Toronto, which is out Canada way,

recently made an attack on the crooner, and
he is reported to have said that ‘ neople

(Continued overleaf?
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(Continued from previous page)

commnitting the crime of crooning are in
danger of losing their voices entirely, or
developing vocal disease.”” Good! but
notice that he has slightly missed the point,
when he says developing vocal disease. I con-
tend that many of the crooners are already
diseased, not only vocally, but mentally. :
1 have just received from the Editor of the ;
Bulletin of Sydney (Australia) a whole-page :
cutting of a cartoon published on January
29th last, showing a farmer bemoaning the
fact that the cow “ only gave half a pint
this morning,”” and in another picture
showing him discussing with his wife the
reason for the strawberries going dry.
According to the cartoon, they rcad that in
America a claim has been made that musie
increased the milk output of a cow, and
these folk decide to try it. We see them in
this cartoon trying a mouth organ, a fiddle,
and finally a gramophone, and then, when
they play ¢ Madame Butterfly”’ the cow
starts work. They dash round for buckets
and can’t turn it off, until, finally, they
change the record. Then, ‘° That’s funny,

RADIQO GwINIC

A radio surgeon.

she’s stopped,” says the farmer, and they
look into the buckets, and their expressions
of pleasure turn to amazement when they
see all the milk is curdled. The reason is
disclosed in the last picture, when they look
at the last record they played and sce that
it is Bing Crosby. Now, all you supporters
of the crooner, I have received support
from Canada and Australia, so what are
you going to do about that ?

American Talks
MENTIONED last week the record which
was taken by the Brighton and Hove
Relay Company’s apparatus indieating the
items to which the public listened. I have
just seen a copy of an American publication
in which is reproduced a graph taken by
the New York Edison Company, and which
indicates that a third of a million extra radio
sets were turned on in New York City to
listen to Al Smith ‘‘belaying the New Deal.”
This load continued whilst Al Smith spoke
from 10 to'11 pan. I cannot reconcile this
statement with the usual news we receive
that the Americans listen to dance musie
all the time, and it certainly shows a very
high development that the New Yorker
should sit up to listen to a political speech :
lasting over an hour. Perhaps, after all,
we have been misinformed concerning our
American cousins, and maybe they do not
simply sit round a cocktail cabinet chewing
gum and smoking endless cigars.

Volume Controls

T was recently mentioned in these pages
that a volume control .is a mystery

component, and that no real control had

yet been found. Several manufacturers

sent in components which they claimed

would prove noiseless in use and would

ams

maintain their ratings, and these have becen
tried and in most cases found O.K. But it

is really surprising how a component of this .

: 465 Kc/s Superhet ]
THIE superhet having an intermediate ;

frequency stage tuned to 465 ke/s is
gradually superseding the 110 ke/s type.
When the I.F. amplifier is tuned to 110
kefs it is difficult to cut out second-
channel whistles, but in most cases this is
comparatively casy in the 465 ke/s super-
het. Tt is practically essential to use two
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natyre can produce grating and scratehing
noises after it has been in use for some tinme,
and a service agent of a well-known com-
pany recently told me that out of ten sets
which he had received in two weeks, and
which the owners complained were fitted
with faulty volume controls, only two
actually had this component defective. In

! the other eight the noise was caused by vi-

i bration setting up intermittent contact in

tuned circuits preceding the frequency :

changer in the 110 kefs set, but if the
intermediate frequency is increased to
approximately 465 ke/s one tuned circuit
is generally found to be sufficient, as the
necessary degree of selectivity necessary
to prevent second-channel interference
may be obtained from this one stage. - In
some cases, however, it has been found
that strong medium-wave stations cause
whistles on the long-wave band. To cut
out this form of interference an extra
tuned stage may be placed between the
aerial and the existing first tuned circuit,
or a wave-trap may be connected in scries
with the aerial.

Acerial Wave-trap

4 I "HIS wave-trap should consist of a coil
and a variable condenser having a

capacity of approximately .0005 mfd.—a

home-made coil and a small solid dielectric

condenser may be used. Asitis necessary
to tune this combination to the wavelength
of the interfering medium-wave station,
about eighty turns of 32 S.W.G. wire on
a 13in. diameter former should prove satis-
factory. The ends of this winding should
be joined to the fixed and moving-vane
terminals of the condenser respectively,
the juncture of the moving vanes and the
winding being then connected to the
aerial terminal of the set, and the junction
of the coil and fixed vanes to the aerial
lead; a slightly better cffect can be
obtained by connecting the aerial to a tap
on the coil, about fifty turns from the end
conneeted to the fixed vanes of the con-
denser. When long-wave reception is
desired, the condenser should be adjusted
until the whistle due to the local medium-
wave transmission is cut out. A similar
trap may be used to cut out morse inter-
ference, but the coil for this should
have approximately 120 turns instead
of eighty.

: Variable Trimmer .

OME . CONSTRUCTED  receivers,

espeeially those using home-made

coils, sometimes fail to gang up satis- :
factorily. In most'cases, this failure is due ;

to the use of incorrectly-matched coils, : : .
| aid sanuot howsmedied Dy-adjustmént of | The story takes place during the production

the trimmers attached to the gang con-
denser—the purpose of the semi-variable
trimmer is to balance stray capacities
across the tuned circuits. If the coils
cannot be exchanged or rematched, the
easiest procedure is to connect a small
variable condenser across one of the
tuned circuits. A .0001 or .00005 mfd.
variable should prove satisfactory, its
moving-vane terminal being connected
to the moving-vane terminal of one section
of the gang condenser, and its fixed
vane terminal to the fixed vanes of the
latter.

valves and other components, and was due
to the fact that thc spindle on the control -
was rather tight and, as it was- turned,
the movement was sufficient to make the
chassis shake slightly and thus produce the
noise. These commercial sets had * floating
chassis ’—that is, they were supported on
rubber buffers and were not bolted down,
and he found that by tightenihg the hold-
ing-down bolts the noise could be prévented
without introducing any troubles from the
removal of the floating feature. It
appeared that the actual tracking of the
faulty part was extremely difficult, but he
blamed the valves for the most part. I
thought the tip was worth passing onin case
some rcaders -have experienced what they

The Rev. William Allen, of Toronto.

take to be a faulty control and which may’,
in fact, be quite a good component.

Cotton People

HE variety programme by Lancashirve
cotton operatives, which was post-
poned owing to King George’s death, will
now take place on March 12th from: the
Northern Regional. Men and women taking
part in this programme represent the
“pick”’ of over two hundred applicants
for auditions. Although these applications
were made from the weaving as well as the
spinning towns of Lancashire, it must be
admitted that in the final selcction the
spinning section of the industry is better
represented. Indeed, most of these new
broadeasters come from Bolton.

Death in the Dressing Room

OB LIVELY and Betty Laidlaw, two
Hollywood artists who were

in the B.B.C. programmes in 1935, have

written a musical ‘‘ thriller” which will

be produced by Max Kester, and given in

the National programme on March 16th,

and Regional programme on March 17th.

of a musical piece called “ ¥ollies of 1936,”
80 listeners will have two plays going on
at the same time—a murder mystery to
a  background of musical comedy
melodies. The mystery concerns the murder.
of a wealthy widow, who is Chairman of
Commercial Aircraft, Ltd. Her body s
discovered in the dressing-room of 'the
actress, Gita Walenska, at the Theatre
Royal, and . various people come under
suspicion. The complications increase
when at a critical moment in the musical
comedy, a second body is discovered.
The identity of the murderer is cleverly
concealed, and the musical eomedy con-

~ewv. tinues to unravel its “ Follies” story.
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Wave-changing on the Short
Waves
'l’H.IS simple wave-change switching
device is arranged as follows: The
grid winding of the short-wave coil consists
of No. 18 gauge copper, and has two wave

A simple wave-change switching device.

ranges. A piece of copper wire soldered on
to the coil a few turns from the bottom
acts as a tapping for the lower range,
while the end of the coil at the top forms
the tapping for the higher wave range.
The ebonite rod is drilled and tapped
4 B.A, at the end for screwing to the basc,
to support the brass arm to which is
soldered a spring washer, as shown in the
sketch. A threaded brass rod screwed
partly into the ebonite rod immediately
behind the panel, and two screws prevent
excess of ‘movement. The turning of the
rod by means of a knob at front of panel
canses the spring washer to grip firmly
the required tapping piece on the coil,
and a sound connection is ensured. This
arrangement does away with those long
leads to the panel which may end at a
faulty switch.—L. Beaumoxr (Heworth).

A Simple Pre-set Condenser
HERE is a very simple and easily-made
pre-set condenser. It is made from
a match box, a piece of copperfoil, and some
mica. The trayis taken out of the box and
round the sides some copper foil is stuck ;
on the two long sides a piece of mica is also
stuck on top of the copper. The box is now

<2

5~ COPPER FOIL

WRAPPED ON

THREE SIDES

AN INSIDE OF
BOX

COPOER
oL
A pre-set condenser made from a match box and
copper foil,
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taken and around two long sides and one
end a piece of copper foil is fitted inside.
The tray can thus be slid backwards and
forwards and the capacity altered. When
the cup is pushed as far as it will go the
condenser is shorted.—F. M. LEsuE
(Lecds).

A Variable Short-wave Coil Holder
HE great disadvantage of a number of
short-wave coil holders is that the
coupling of the coils is fixed, this, in some
sets, prevents oscillation. By using separate
coils and a variable coil-holder, just the
right degrec of coupling can be obtained
and, consequently, better all-round results
are, ensured. The coil holder illustrated
owes much of its success to the dovetail
section brass strip, which is sold as curtain
fittings. Small parts which slide along the
rod hold ebonite strips, to which are bolted

A short-wave coil and a
novel form of adjustable
cofl-holder.

the coil sockets, the whole making a rigid

but variable mount for the coils. It also
has the advantage that it will take coils
of varying width. Using the coil-holder
as described, the writer has received over
one hundred American amateurs on twenty
metres, and the usual English and foreign
broadcasting stations.—G. Linpsay
(Hitchin).

A Moving-coil Microphone
HEN using a first-class quality ampli-
fier I found that the usual carbon
. button type of microphone gave unsatis-
factory results, lacking badly in bass and
peaking in the treble, so 1 decided to try
using a moving-coil speaker instead. Not
having a spare P.M. spcaker I bought a

Celestion Soundex (obtainable now for less
than 10s. in some places), which matched
up to first L.F. valve as near as possible.
I tried this arrangement and quality was
excellent but scnsitivity poor, and this
was caused by the rather stiff suspension
of the cone. I therefore proceeded to make
my own cone and suspension, as shown in
the accompanying sketches.

After detaching the cone cradle, I de-
tached the speech-coil from the old eone,
later cementing it to a very shallow cone

OF CAN
(TS
SPEECH CoiL)

Details of a home-made moving-coil microphone.

made of mica (hand-made paper would
make a very good cone if mica is not avail-
able). When the cone and speech coil
had firmly set, I cut out a large spider
from thin card, which was fixed to the¢
speech coil at the join of the cone.

As regards the magnet system, some
means for holding the spider had to be
found, and finally I cut a disc of plywood,
the outside diameter being governed by the
tin used for the case, a hole being also cut
in this to allow access to the gap in the
magnet and free play for the suspensicn
spider.

After fixing the disc to the magnet by
the two bolts already provided as means
of holding face-plate to the rear, the
completed cone was assembled as in sketch.

A tin of the required size [was next
cut down slightly longer than the micro-
phone, and beforeinserting this, cotton wool
was padded around the magnets to prevent
the possibility of echo, and leads from the
speech coil joined to two terminals fitted to
the end of the tin. Finally, the top of the
tin lid was cut away and gauze fitted over
the hole. Means of fixing the microphone
securely was provided by the tight fit of
the plywood disc, and by screw-hooks
screwed through the tin into the edge of the
plywood, thus providing convenient points
for fixing rubber bands between the
microphone and its stand.—W. J. ApBoTry
(Battersea).
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Further Notes on the Low-frequency Amplifier and a Preliminary Description of the

Output Stage.

RESISTANCE-capacity coupled

low-frequency stage provides good

quality of reproduction provided
that the correct component values are
used, but the degree of amplification is
low. The transformer coupler, on the other
hand, provides a higher degree of ampli-
fication but greater care is necessary in the
choicc of component than with the resist-
ance coupler; if loss of hass is to be
avoided, the transformer primary winding
must have a high inductance, and the
stray capacity across the secondary
winding must be low if loss of treble is to
be avoided.

Low-frequency Volume Control

In many modern receivers of the

ol 124

VOLUME
CONTROL

cheaper type the detector valve is coupled
by means of a transformer to the output
valve, but in cases where great volume
with good quality is required, it is desir-
able to use an intermediate low-frequency
valve, this being coupled to the detector
by means of a resistance-capacity coupler
and to the output valve by means of a
transformer. In receivers of this type, it
is necessary to fit a volume control in the
low-frequency stage, in order to prevent
the possibilityof overloading the last two
valves ; this volume control generally
takes the form of a high-resistance variable
IF)‘lqteritiometer connected as shown in
g L

Background Noise and Instability
After studying the various methods
adopted for obtaining low-frequency
amplification in the receiver, the beginner
is tempted to ask why a large number of
such stages cannot be uged in conjunction
with a detector, instead of one or more
high-frequengy stages preceding the detec-
tor, with one or two low-frequency stages
following it. In the first place, the use of

VOLUME
CONTROL ™

Fig. 1.—Volume control in an L.F. amplifier,

By IDRIS EVANS

a H.F. stage with its associated tuning
condenser and coilimproves the selectivity
of the receiver, and, secondly, the H.F.
valve amplifies the incoming signal
sufficiently to load the detector. Apart
from these two considerations, however,
the use of a large number of low-frequency
stages would increase background noises
to too great an extent, and would also
cause low-frequency oscillation—this takes
the form of an audible howl, intermittent
or continuous. It is therefore undesir-
able to have more than three low-fre-
quency stages, and in practice two are
generally found adequate.

Even when only two stages are used the
above-mentioned howl is sometimes ex-
perienced, but this can be eliminated by
connecting a
high resistance
between the
H.T. terminal of
the L.F. trans-
former and the

T.+4 lead,
and a  high
capacity con-
densér between
the H.T. ter-
minal and
HT—. The
resistance and
condenser  are
known as

decoupling com-
ponents and are
shown in dotted
lines in Fig. 2 of
last weeck’s
article.

Bias Voltage

In order to obtain maximum output
withoup distortion from the low-frequency
amplifying

valve, the
correct  value
of grid-bias

voltage must be
applied. When
discussing the |3
detector, it was
pointed out
that a high
negative  bias
voltage or a
slight positive
bias voltage
was applied to
the valve grid
in order to
work the valve
‘on the bottom
or top end of
its characteristic
curve, thus
cutting half
of the received

"circuit.

Fig. 2—Showing direct connection of speaker.

alternation passed on from the aerial. In
the low-frequency amplifier, however, it is
very desirable not to cut the low-frequency
alternation——at this stage it is necessary to
prevent any distortion of the wave form
if good quality of reproduction is desired.

The bias voltage required for a given
H.T. voltage is generally stated on the
valve leaflet, but as the H.T. battery runs
down the bias voltage must also be
reduced if reasonably good quality is to be
maintained. In battery-operated receivers
the bias voltage may be simply
adjusted in the following manner: in-
crease the bias voltage gradually until a
point is reached where signals are cut off,
and then transfer the bias plug to the
socket providing approximately half this
voltage, e.g., if the cut-off bias voltage is
—9 volts, approximately —4% volts
should be applied. In mains-operated
receivers the H.T. voltage remains
practically steady and therefore if the
correct value of automatic bias
resistance is chosen when the set is built,
this need not be changed unless a different
type of valve is fitted.

Power Stage

Having amplified the signal voltage to
the desired value, it must now be con-
verted into power to operate a loud-
speaker. For this purpose a low amplifica-
tion, low-resistance .valve is used, the
speaker being connected in its anode
When the varying signal voltage
is applied to the grid of this valve, the
current, in the anode circuit rises and falls
and this operates the loud speaker accor-
dingly, and this rise and fall of the
current through the impedance of the
speaker winding is the power which is
converted into sound.

Fig. 3.—Choke-condenscr method of connecling speaker.
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HOSE whose chief interest in radio is
i directed towards research in better
reproduction would do well to con-
sider the results of a highly-organised
demonstration which took place in America,
some time ago, between Philadelphia
and Washington. For want of a better
termm, the demonstration was called
 Auditory perspective,” and was a lesson
in stereoscopic hearing. ¥rom the point
‘of aural perception this compares with, say,
viewing a coloured stereoscopic slide
through a stereoscope when depth is
imparted to the normal panorama.
In the experiments in qucstion use was

made of landlines similar to thosc now |

installed by the G.P.O. for B.B.C. use, and
having a frequency range of 40 to 16,000
cycles. Three separate channels, each 150
miles long, and each with five intermediate
amplifiers en route, werc employed, each
line commencing at a microphone with its
‘own amplifier and terminating in a further
‘amplifier. bank of loud-speakers, and con-
trolled by one master volume control.
Thus for any one programme three scparate
transmitting channels 'were used, cach
covering thc same complete spectrum of
sonnd frequencies.

; Provision was made for a total mag-
nification of 1024, equivalent to a volume
outpuv of about ten times that of a large
orchestra, To compare with the usual
arrangement of an orehestra, the loud-
speaker- banks (each giving 80 watts for
the higher notes and 200 watts for the lower
‘notes) were installed at
each end of a large
stage, and the third
group in the centre
raised up some feet
above the others.
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An Interesting Account of Some

Experiments for Demonstrating the

Inadequacy and Limitations of

Having Only One Sound Output
Point.
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transmission is received and two * perfect
loud-speakers are employed, spaced as
described, they cannot produce the same
illusion.

Using Two Loud-speakers-

The reason this latter system fails is, of
course, due to the fact that sounds from
any one instrument are reproduced equally
in the two loud-speakers and one cannot
mentally assign the sounds to two points at
once. It is assumed that the loud-speakers
do not focus at a fixed point but give equal
sound radiation. On concerted orchestral
renderings the effect may sound con-
vincing, but the arrangement fails when an
instrumental obbligato occurs. Neverthe-
less, it will be agreed that the general effect
of two loud-speakers suitably separated but
connected to one amplifie= is considerably
better than one. The reader may well
imagine if a separate microphone, trans-
mitter, receiver, amplifier, and loud-speaker
is assigned to each musical instrument or
person transmitting, the ultimate effect
would nearly be the same as the original.

MASTER VOLUME CONTROL .

Ce— e e 5O Mil@S e =

Tests were con-
ducted in collaboration
with the Philadelphia
Symphony Orchestra,
the volume being con-
trolled by Dr. L.
Stokowski at the re-

ceiving end. The ORCHESTRA
enormous amplifica-
tion, up to 80 decibels,

0 CTOR
was provided for un- =
usual tonal effects, but
was in no sense the PHILADELPHIA

chief technical con-

sideration. Various “turns” put over,
such as a singer slowly walking from one
microphone to another, created a most
uncanny effect. Similar experiments have
since been effected by the Marconiphone
“stunts ” department here in England
with numerous loud-speakers, and making
an aeroplane “fly around a room,” the
volume increasing until the machine had
completed its flight by crashing.

With regard to the Philadelphia Orches-
tra, this gave the impression that it filled
the stage, and the effect was heightencd by
the fact that each loud-speaker was only
called upon to deal with a limited number
of instruments, corresponding to those
nearest each microphone group at the
transmitting end. Several interesting con-
clusions can be drawn from the above-
mentioned tests, not the least of which is
that no one loud-speaker, however perfect
its response, can hope to produce the illu-
sion of breadth with respect to the physical
space over which the original sounds arc
created. It also follows that if only one

W
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these frequencies equally, Where the
station received produees a large signal
input and is not situated in wavelength
close to another powerful transmitter, it
is usually possible to decrease the selectivity
of the tuned receiving circuits to achieve
this effect, and without heterodyne inter-
ference, because the powerful transmission

.received will demodulate in the detector

any weaker signals which may tend to be
picked up. Consequently, quite simple

.tuning systems will provide the best overall

frequency response, as no attempt need be
made to provide a flat-topped, steep-sided
resonance curve. What happens, though,
when a further powerful transmission

occupies an adjacent wavelength only
9 ke. away from our existing one ? The
simple tuning system mentioned will

obviously be covering a broader frequency
band than 9 ke. and, due to the carrier
waves overlapping, heterodyne interference
will result in an audible whistle at 9 ke.
or higher.

Actually these whistles arc existent in
the ether between most stations only 9 ke.
apart, but the reason why they are rarely
heard is that on most commercial sets the
received frequencies are limited to usually
slightly less than 9 ke. The set designer
attempts to provide the full 9 ke., but,
due to techuical difficulties in designing a
true vortically-sided band-pass filter (two
coupled tuned circuits), the ultimate selec-
tivity is about 8.5 ke. with a decreasing
response up to 9 ke. Herein, then, lies the
chief reason for a
limited upper register.
In practice the results
are not even quite so
perfect as would be
assumed here, as the
usual addition of an
intervalve single tuned
circuit. tends to con-
vert the band-pass fil-

Diagrammalic layout of trans-
mitling and receiving arrangements
adopted for the experiments in
** Auditory Perspective,”’ or stereo-

ter response to a steep
single peaked curve,
which has inferior fre-
quency characteristics,

Quite properly, we
can omit questions of

EACH GROUP l ]
CONSISTING
OF HIGHE

LOW NOTE Ui

scopic hearing.

The word ‘‘ nearly” is used advisedly,
because allowances have to be made for the
unequal response of micropliones at various
sound intensities, for unequal response in
the landline or receiving set and amplifier,
and coloration due to tho loud-speakers,
apart from the numerous minor considera-
tions. Now let us examine a really modern
radio rcceiving equipment and see how far
it goes towards producing a truc rendering
of the original. Assuming the transmission
it is desired to receive is by radio, and that
the frequency range covered by the modula-
tion is the highest present-day standards,
it isnecessary to reproduce the signalexactly
as transmitted, at the detector input. For
this purposo the selectivity of the tuned
circuits in the receiving equipment must be
such as to cmbrace all the transmitted
frcquencies without attenuation,

Overall Frequency Response

On the medium waveband the usual
B.B.C. standard is about 60 to 9,000 cycles,
so that the tuned circuits must reproduce

the detector circuit
g here, because the ad.
WASHINGTON . vent of the modern

diode now allows for
linear rectification without overloading or
distortion. A properly-designed L.F. am-
plifier circuit can also be passed without
comment, as this can be made to provide
straigcht line amplification. The question
of frequency correction devices incorporated
in the L.F. stages is one which is wrapped
up with the design of the H.F. nmp?iﬁer
and, to a limited extent, the frequency
responsc can be modified to correct for
irregularities, particulatly with regard to
the loud-speakers.

The Superhet

With few exceptions the set of the
moment is the superhet, which is certainly
capable of providing a degree of rcpro-
duction quite equal to a * straight  cireuit.
In the opinion of the writer, the chief
failing of this class of receiver, a failing
shared by all multi-valve affairs, is that
the background noise level, due to the valve
hiss, spoils illusions of reality, even when
operated at a low level of sensitivity.

(Continued on page 827)
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10.—A Radio-frequency Oscillator or Signal Generator
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EFORE commencing the description of
the next instrument which will com-
plete the range of test cquipment

dealt with in this series, I wish to clcar up
one or two misapprehensions which appear
to exist over the calibration of the 10-volt
range of the multirange D.C. meter.
Readers will have noted the amended circuit
diagram recently published in the corre-
spondence columns, and will have seen that,
in essentials, it is similar to the resistance
meter described in the second article.
Therefore, when selecting thc series re-
sistance for the 10-volt range, thec meter
should be adjusted first to give a full-scale
deflection with the clips joined, and then a
resistance selected which will reduce the
current to .31 mA when inserted in the clips.
This will be the correct resistance to extend
the scale to read 10 volts.

Uses of the Instrument

I have several times referred in this
series to the necessity for a steady signal
when adjusting the ganging of a receiver,
or observing the effect of changing the
values of components in a receiver with a
view to improving the performance. Usually,

the experimenter has to rely on the. B.B.C,

tuning note, which is only radiated for very
short periods, or else use the heterodyne
note produced by two interfering stations.
This is generally un-
satisfactory, for it is
impossible to find out
whether the incoming
signal is fading or not,
and it usually vanishes
just when adjustments
are being made, and the
experimenter is left
metaphorically ‘“in the
air.”

The instrument about
to be described pro-:
duces, in conjunction
with the beat-frequency
oscillator already dealt
with, a steady signal
over the whole range of
approximately 150
metres to 3,500 metres,
which can be modu-
lated to produce an

audible note in
headphones or loud-
speaker of any fre-

quency within the range
of the beat-frequency
oscillator. Not only
can it be used to
check alignment of ~

circuits, but an'idea of the selectivity and
sensitivity of any receiver can be gained,
and comparisons made between individual
receivers. This will, of course, be invaluable
to a service-man, for he can compare the
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Fig. 1.—Theoretical circuit diagram of the H.F. oscillator.

performance of a recciver -which he knows
is up to standard with one which he suspects
i1s failing, and cairry out adjustments to

Fig. 2—The complete
instrumen! in screening
box.

render the poorer receiver equal in per-
formance to the standard model. Further-
more, he can settle once and for all the
relative merits of any two receivers by
taking readings of their performance and
comparing them.

The Hartley Circuit

On examining the circuit used, shown in
Fig. 1, readers will see at once that it is the
familiar Hartley oscillator using centre-
tapped coils of the plug-in variety to cover
the wave-range required, and tuned by a
.0005-mfd. variable condenser. As neither
set of vanes of this condenser is at earth
potential, it is necessary to insulate them
from the panel, and for this purpose the
condenser is mounted on a ‘ universal’’
bracket screwed to the baseboard and
provided with an insulated extension
spindle which passes through the panel and
engages with the vernjer dial which is-
mounted externally.

In order to modulate the oscillator,
terminals are provided on the panel which
are to be connccted to corresponding
terminals on the beat-frequency L.F.
oscillator, - and the voltages available from
the latter source are injected into the grid
circuit of the H.F. oscillator. Grid circuit
modulation is not always suitable, but in
this case we are not dealing with a power
oscillator, and the output from the beat-
frequency L.F. oscillator would not be large
enough to modulate the H.F. oscillator if
anode modulation were used. A switch
mounted just above the modulator ter-
minals serves to short-circuit them when
not in use, and the .001 mfd. condenser acts
as aneffective by-pass for the high-frequency
component when the modulatoris in circuit.

Turning now to the anode circuit of the
valve, it will be seen that this is connected.
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via an H.F. choke to H.T. positive, and
the plug-in coil is parallel-fed through a
.0003-mfd. pre-set condenser. The reason
for this is that when a Hartley circuit is
set up with a direct drive the grid of the
valve is sometimes over-run and ‘‘ squeg-
ging ’ commences. By varying the feed by
means of the pre-set condenser, we can
control the oscillation of the valve and
arrive at a setting which will give smooth
oscillation over the whole wave-band.

Output

The output from the oscillator is taken
from the anode end of the plug-in coil,
and fed to a 5,000-ohm
potentiometer through a
.0001-mfd. condenser. This
form of feed is open to
criticism, as the condenser
does not allow a constant load

MODULATOR
TERMINALS

SWITCHES

LOWER
VPPER

T
ACCUMULATY

TALOLNRL O W
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order suitable screening-boxes.from this
source if they experience any difficulty in
obtaining this component.'

{ Choice of Coils

One point regarding the coils is worthy
of mention. No doubt readers will have
suitable plug-in coils, but care should be
exercised in the selection of these, as the
whole frequency stability and calibration
of the oscillator is dependent upon the
coils used, and it may be impossible to cover
the whole wavelength range with but three
coils of other make. Nevertheless, before
buying special coils it may be as well to

SLOW MOTION
DIAL

50000 .
POTENTIOMETER

-00tufd
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_Fig. 3.—Wiring diagram of the H.F. oscillator.

on the oscillator at all settings of the
potentiometer, and will be found to exercise
some control over the wavelength emitted
by the oscillator. This is not serious,
.however, and, provided the potentiometer
is set at a fixed point while making a
wavelength calibration, no trouble should
be experienced. From the slider of the
potentiometer a screened lead is run through
the side of the screening-box, and care
should be taken to make a good connection
between the screening braid on this lead
and the case. It is suggested that a 4 BA
clearance hole is drilled close to the hole
through which the screened lead passes
and a soldering tag secured by a bolt and
nut fixed in place. The scrcened lead
should then be bound with some thin
tinned copper wire and soldered to the tag.
At the other end of the screened lead two
crocodile clips should be attached, one to
the central wire itself and one to a wire
soldered to the screening braid. The
length of screened lead outside the box
should be sufficient to enable connection
to be made to components instdc a receiver,
but not so long that undue losses are
introduced. -About 2ft. should be ample.
The size of the screening-box will be
governed by thec sizes of the accumulator
and H.T. battery which readers select,
and therefore no hard-and-fast dimensions
are laid down. The panel and lid should
be a good fit, and all the joints should
preferably bc made with brass angles or
welded throughout, if possible. I can
provide the name of the supplier of the
original box, and readers will be able to

try those which are available, and the
nearest sizes in ordinary plug-in coils are
Nos: 50, 150, and 500. Readers may wonder
why it is considered necessary to cover the
whole wave-band between 150 metres and
3,500] metres when broadcast receivers
usually tune between 200-550 metres and
1,000-2,000 metres. I must remind them,
however, that superheterodyne receivers

Soeen e

LIST OF PARTS REQUIRED POR THE
SIGNAL GENERATOR.

Theee centre-tapped plug-in coils (sizes B, El1
and G) (Messrs. Gambrell Bros. and Co.,
Ltd., Merton Road, Southfields, S.W.18.).

One coil-holder (with provision for centre-tap
terminal connection) (Messrs. Gambrell
Bros. and Co., Ltd., Merton Road, South-
fields, S.W.18).

One potentiometer, 5,000 ohms (ungraded),
with insulated spindle. (Reliance Manufg.
Co., Ltd. ,Walthamstow).

One 4-pin valve-holder (W.B.).

Two .0001-mfd. fixed condensers}

ot

T Yy e P

w PC301 ;
,E-{pczol
5 'sC20 :
Bulgin

One .001-mfd. fixed condenser

One 2-mfd. fixed condenser

One 100,000-ohm §-watt resistanc
HW25).

One H.F. choke (Bulgin HF18).

One .0003 mfd. (max.) pre-set condenser
(Premier Supply Stores).

One .0005-mfd. variable condenser (Premier
Supply Stores).

One ¢ Utility ’* micro-vernier dial.

Two “ on-off ** switches (Bulgin S80).

Two terminals (ome with insulating bush)
(Belling-Lee).

One screening-box (see text).

One 2-volt unspillable accumulator.

erans g tn iy e eite
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One 30-volt H.T. battery.
: One “Hivac '’ L210 valve.
: Sleeving, wander plugs, screcned lead, two :
crocodileclips, insulated spindle and univer-
sal bracket.

ool

Senane

-CLIPS

INSULATED
SLEEVING
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have intermediate frequency stages which
often require adjustment, and are tuned
to 465 ke/s (645 metres) or 110 ke/s (2,727
metres). Also, when testing very sensitive
receivers it may not_be possible to réduce
the output {rom the signal generator
sufficiently when working on its funda-
mental, and the second harmonic, equal
to half the wavelength, may be selected
and used for adjustment, as it will be much
weaker. i

The construction of the apparatus should
not be difficult if Figs. 3 and 4 are studied
closely. Fig. 2 illustrates clearly the
screened lead passing through the side

of the box.

Final Adjuﬁtments

First of all, check through all
the circuits with the resistance
meter of the multi-range tester,
and pay particular attention to
the insulation of the anode circuit
of the oscillator valve. With no
batteries or valves in ¢ircuit, there
should be no deflection apart from
an initial ¢ kick * of the needle due
to the charging of the 2-mfd. con-

‘| denser when the resistance terminals are

joined between anode and negative L. T. If
allis in order,connect upithe batteries totheir
appropriate leads, and insert the valve in its
socket. Unscrew the pre-set condenser to
minimum capacity, and close the switch
short-circuiting the modulator terminals.
Then with the B coil in the coil-holder, and
the .0005 .tuning condenser at minimum
capacity, connect the 10 mA range of the
D.C. meter between the 30-volt tapping on
the H.T. battery and the H.T. positive lead.
If the oscillator is now switched on a
current of 3 to 5 milliamps will be indicated,
and no change in the current should be
noted when the grid terminal of the valve
is touched with a wet finger.

Now commence to screw up the .0003-
mfd. pre-set condenser, and it will be noticed
that at one point the anode currentfalls to a
lower value, which rises again when the wet
finger is applied to the grid. The instrument
is now oscillating, and the .0005-mfd.
variable condenser should be rotated over
the whole of the scale to ensure that oscilla-
tion is maintained. If oscillation ceases at
any point, the .0003-mfd. pre-set condenser
should be screwed up until oscillation
commences again.

—"ON- OFF*
& \”"‘ SWITCH

ODULATOR
SWITCH

l Fig. 4—Delails of the wiring connections to the
switches of the H.F. oscillator.
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ESPITE the undoubted -capabilities
and advantages of the simple type
of short-wave receiver, it is often

desired to build something rather more
ambitious—a set which is not only more
sensitive, but which can be operated as
easily as a broadcast receiver and can be
relied upon to give good reception under
almost all conditions. A receiver of this
type is especially valuable to those who
desire consistent reception of American and
other S.W. programmes, and by those of
our readers who live in the remote parts of
the British Empire and wish to listen to
the special Empire programmes. Full
constructional details for a set of this
nature have not been given in these pages,
mainly due to the fact that the percentage
of readers to whom they would be of value
i3 comparatively small. Nevertheless,
there has been regular and steady inquiry
for particulars, and it is the purpose of this
article to provide the prineipal ecircuit
details. A wiring plan is not given, nor
can it be supplied, but the circuit on this
page is marked with values for the chief
components, and will therefore be sufficient
for those who have had previous experience
of constructional work and who are
familiar with circuit diagrams.

The Circuit Explained

It will be seen that four valves are used,
these being arranged as a pentagrid fre-
quency changer, H.F. pentode intermediate-
frequency amplifier, double-diode triode
second detector and L.F., and output
pentode. This combination of valves is
probably the best and simplest for pro-
viding the kind of reception mentioned
above. It certainly provides a sensitive
circuit arrangement, and one which is
easily capable of providing good loud-
speaker signals in the majority of circum-
stances. Some readers may consider that
a second I.F. stage would have been
desirable, but that would add to the com-
plication, give a greater tendency towards
instability, and would not greatly increase
the range. Both first-detector and oscil-
lator sections of the pentagrid are fully
tuned, with the results that there is no loss
of efficiency and that a good, strong signal
is available for feeding the intermediate-
frequency amplifier.

AV.C.

The double-diode second detector is
connected so as to apply a variable-mu
voltage variation to the first two valves.
It is not claimed that this will eliminate
fading—either fast or slow—but it does give
some measure of correction and at least
“ smooths out ”’ volume irregularities. The
fact is that, for the average person, complete
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automatic volume control is unattainable
on short waves, due to various factors which
have previously been described in these
pages.

Manual Volume Control

Normal variable-mu volume control is
not applied to the high-frequency valves,
since it is found to be quite unnecessary
on short waves when the A.V.C. connections
are used and when there is an effective
low-frequency volume control. In the
present case, that control is applied to the
triode section of the third valve, the input
to which is varied by means of the .5-
megohm potentiometer shown. This valve
is resistance-capacity coupled to the output
pentode, whilst a fixed condenser is joined
between the anode and earth to by-pass
any H.F. or LF. which might find its way
into this part of the circuit. Another point
to notice is that a .1-megohm grid leak is
included in the grid circuit to the triode
section to prevent L.F. instability and to
act as a parasitic “stopper.”

- results,

PLANNING A SENSITIVE SHORT-WAVE SUPERHET

Circuit Details of a Four-valve Superhet with AV.C. and Ample Output
for Loud-speaker Operation,

By FRANK PRESTON

whilst a 35.mmfd. variable condenser is
wired in parallel with the first section for
fine tuning. The latter need be used only
after a signal has first been tuned in, and
it produces the same effect as that which
would be obtained if a special type of super-
het condenser could be wused. When
adopting this simple tuning scheme, how-
ever, it 18 practically essential that the IF.
transformers used should be of a type
tuning to not more than 150 kilocycles,
since a frequency difference of 465 kilo-
cycles cannot satisfactorily be obtained in
most cases. Suitable LF. transformers
are made by most manufacturers, and
although 150-k.c.. components are to be
preferred—the higher the frequency the
better—ordinary 110-k.c. components can
frequently be made to tune down to 150 ke/s
by unscrewing the trimmers almost as far
as possible. In order to obtain still better
465-k.c. transformers of any
good make could be used, but it would
then be necessary to employ two separate
.00016-mfd. tuning condensers and to ure
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A very efficient short-wave superhet, embodying the features mentioned in this article.

Tuning Circuits

A pair of 4-pin plug-in coils are sug-
gested for the tuning circuits, but most
types of good short-wave coils could be
used in these positions. The connections
marked apply to the Eddystone coils,
code AC, and it may be secn that in
the case of the aerial-input circuit the
reaction winding is used as an aerial
coupling coil in series with the .00005-mfd.
fixed aerial condenser. The reaction wind-
ing of the second coil—used as oscillator—
is resistance-capacity fed, this arrangement
generally proving rather better for short-
wave work.

Two sections of a .00016-mfd. two-gang
condenser are shown for tuning purposes,

a special oscillator coil, such as is made by
Bulgin, among others. If ordinary coils
were used the waveband which could be
covered by any particular onc would be
noticeably curtailed.

Practical Considerations

The receiver can well be made on a
metallised chassis measuring approximately
14in. long by 10in. deep and having 3in.
side runners. Contrary to what might be
expected, the layout is not critical, although
it is wise to follow the usual rules, keeping
the tuning circuits reasonably well isolated
from the rest of the set, and placing the
two coils at least 6in, apart. With regard
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to the positions of the coils, it is a good
plan from the point of view of efficiency
to place one underneath the chassis and the
other on top. There is an obvious objec-
tion here, however, when plug-in coils are
to be used, in that it is not an easy matter
to change that which is mounted under-
neath. The difficulty can be met to a cer-
tain extent by mounting the underneath
coil socket on a bracket, so that the coil
can be reached from the back of the set,
or through a.hole in the side of the chassis.
Alternatively; a simple vertical screen
could be placed between the two coils,
uthough it is often sufficient to mount them
e on each side of the valve, since the
metallising of that provides a certain
screening effect.

It is scarcely necessary to add that
il resistances must be of the compo-
sition or non-inductive type, whilst the
fixed condensers should be non-inductive

PRACTICAL AND AMATEUR WIRELESS

been trying out a number of low channels.
Of these the following has been logged :
IRY, Rome, 18.61 metres (16,120 kefs),
with Asmara, giving gramophone records.

French Stations

The French Colonial stations at Pontoise,
near Paris, are again using a three-tone
whistle as a call and interval signal. For
some reason they have abandoned the
call letters FYA and are known as TPA2
(19.68 metres, 15,243 ke/s) ; TPA3 (25.23
metres, 11,880 kc/s) ; TPA4 (25.6 metres,
11,720 kc/s)

T\vo harmoniecs of medium-wave stations
which have been regularly found recently
are the 4th of Radio-Toulouse, 328.6 metres
(913 kc/s), on 82.15 metres (3, 652 ke/s), and
the 6th of Bordeaux P.T.T., 278.6 metres
(1,077 kefs) on 46.43 metres. (6,462 kg/s).
The latter has misled me on more <han
one occasion as it comes in just awuve

tubulars.

Suitable valves for the four positions are :
first, Cossor 210 P.G. or Osram X.21 ;
second Cossor 210 V.P.T., Hivac 215 V.P.,
or Osram V.P.21 ; third, "Osram H.D. 25
fourth, Cossor 220 H.P. T Hivae Y. 220 |
or Osram P.T. 2
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NTEREST on the ultra-short wave-
lengths is so much on the increase that
it is well worth devoting some few

hours to searching on these high frequencies
from time to time. In addition to the ever-
growing number of amateur transmitters
experimenting on the 5- and 10-metre
bands, there already exist a few commercial
and broadeasting stations trying out these
wavelengths.

U.S.S.R. Transmissions *

In the U.S.S.R. even lower wavelengths
are being tested, as in the new official Berne
lists we find registrations of UKI1CS and
UKICT at Leningrad, on 3 metres (100,000
ke/s), with telephony on a power of 3 watts ;
and in Moscow, UE3CO, with 500 watts,
experimental telephony on 3.880 metres
(77,120 ke/s), and 3.800 metres (78,945 ke/s).

Between 11 and 14 metres details are now
given of a number of new telephony
transmitters, either under construction or
planned, and there seems little doubt that
by the end of the year the ultra-shorts and
shorts will provide many more opportuni-
ties to the compiler of radio logs.

This year thc short-wave listener can
always find broadcasts of transatlantic
programmes by lunch time; WS8XK,
Pittsburgh (Pa.), on 13.93 metres (21,640
ke/s), is on the air from G.M.T. 12.00-14.00 |
daily, but if you do pick up its signals, do
not try for a verification, as I understand
that the station will not now answer
reception reports. An alternative will be

825

HJ5ABD, Cali, on 46.22 metres (6 490 ke/s),
and HJ lABB Barranquilla (Colombia) on
46.58 metres (6 440 ke/s). Incidentally, it
has been helpful in searching for a new
Costa. Rican station, namely, TI8WS, in-
stalled at Puntarenas, and advertised to be
working on 46.3 metres (6,480 ke/s) between
G.M.T. 23.00 and 02.00. I am informed
that the call is Radioemisora Ecos del
Pacifico.

Anothen new Santo Domingo transmitter,
HI4V, is advised on 46.51 metres (6,450
ke/s), a channel shared with HJ4ABJ,
Ibague (Colombia), of which the mterval
sxgnal consists of four or five chimes. The
station is on the air nightly between
G.M.T. 01.30-03.30, and as a slogan styles
iteelf : Ecos del Tolina.

Rome appears to be trying out another
channel in- the later evening hours for the
I2RO transmissions, as it has been heard
working on 49.3 metres (6,085 kc/s).
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ADAPTOR-CONVERTER KiT
SEND FOR FULL DETAILS
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blueprint, ¥ assembly,

| 2nd operating instrue-
tions, less cabinet.

WITH CABINET
Cash  or
Carriage
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raonthiy
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@ Converts your existing battery or AL, set
for operation on the short waves, with no
alterations, bringing you programmes from Lall
over the world. Two hours to build—a life-

time of world-wide entertainment !

3-vave SHORT WAVE RECEIVER
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including Ready Drilled Metaptex Chassis,
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— — —
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L) WORLD WIDE RE-

S CEPTION  MADE
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S
With a 12,000-mile
tuning range, thls won-
derful Peto-Scott
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OU to know the
thrill of AMERICA
DIRECT, of pro-
gramme reception from
every corner of tho
A worlk. Embodies
many new techuical re-
finementa. . . . the most
FINISHED INSTRUMENT 25050 i ot wace
—— READY TO PLAY— cu'cnlt you can buy.
Comprises B.V.A. H.F. PENTODE, DETEC- 5
TOR and PENTODE OUTPUT VALVES. “
Individually tested on Amerlcan B8.W. 4
stations. Complete with Valves and
walnut «® finiched Cabinet il &
tess ypiBatteries, Cash or C€.0.D.
riage Paid £8/0/0, or 10/~ down
12 mnonthly payments of 14/,
Send Coupon for fuil details,

W2XE, Wayne (New Jersey), taking the
WABC, New York, C.B.S. programmes on
13.98 metres (21,460 ke/fs), w!uch suspended
during the winter months, ig, it is stated, to
come back to the ether again shortly.

On the 16-metre band there are but few
alterations with the exception that W2XE,
having been permitted to use 16.89 metres
(17,760 ke/s), has already been heard over
here between G.M.T. 16.00-18. 00.

The Italians have been very active lately,
and with a view to extending their network
of communieation with their North African

Model 36S. Newlimproved Miere device, giv :
frecuency range. Petfectly matches any output.

) C.0.D. Carriage Pald, =
£2/2/0, or 2/8 dcpomf.
and 11 monthiy pay-
ments of 4/-.
W.B, Stentorian Jumlor
Mode! 36J, Cash or
C.0.D. Carriage Paid,
£1/12/8, or 2/8 down
) sud 11 monthly pay-
ments of 3/,

W.B. Stentorian Baby Model 36B.  Cash or

C.0.D. ~ Carriagé Paid. £1/3/G oc 2;6 down
and 10 monthly payments of 28.

Colories. and nossibly the war area, have

d,
1 Peto-Scatt Ready-drilled Metaplex Chassiz, 12°x10°x3°, . : 0
2 B.T.8. Monitor 3 Colls (Anode and Aerial).......... 16 ¢
1 B.TS. Coil Chasels, gomplete with terminals and zwnch 8 g
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SHORT
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g€ A ¥9 CASH or C.0.D.

KlT A Carriage Paid £2:15:°
Author’s Kit of First Specified parts, YOURS,FOR

inctuding Ready-dritled Metaplex
Chassis, less Valves, Cahinot, Spcaker
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Balance in 7 monthly payments of 7[9
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Or 10/- down and 7 monthly payments of 9/3
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arriage ad, L .
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Time Base Improvements

HE time base equipment as associated
with cathode-ray tubes, in order to
impart the required vertical and

horizontal motions of the electron beam and
trace out the necessary scan area on the front
fluorescent screen, is a very important
piece of apparatus. It must carry out its

particular function with absolute con-
sistency, otherwise the resultant television
pieture built up from the incoming modula-
ion signalg will be marred.

In addition,

Fiz. 1.— A modern

form of dual time base

which can be compared

with its early counter~
part.

1

unless it is truly
linear there will be a
peculiar ** bunching ”
effect at one side and
at the bottom of the
picture.

It will be appre-
ciated, therefore, that
many people regarded
this piece of apparatus
with a measure of
- suspicion. Early photo-
graphs of dual time
bases tended to con-

Fig. 2— An early experimental form of dual
time base having many variable factors.

March 14th, 1936

firm this, for the components and layout
looked extremely *experimental” in
character, a conviction readily borne out
by a reference to Fig. 2. This shows
a dual time base fed from L.T. ac-
cumulators and H.T. batteries. Gas
filled relays of t he mercury vapour type were
used, and in order to ascertain correct per-
formance factors, many of the resistances
and condensers incorporated were made
variable. Since then, however, con-
siderable improvements have been made.

1&‘,#;.
!

Not only do they obtain their power from
the mains, but the complete unit is com-

-pact, efficient and reliable in performance.

This will be substantiated by referring to
Fig. 1, which illustrates a modern type
time base for television work for usc in
conjunction with a cathode-ray tube
dependent upon electrostatic deflection. A
greater degree of simplification may -be
expected before the television service starts,
but it is reassuring to learn that progress
is being made in all auxiliary equipment
associated with the working of modern
cathode-ray tubes.

Satisfactory Progress
SATISFACTORY progress is being made
in connection with the tall lattice mast
which is to carry the two aerial arrays at
the Alexandra Palace. It replaces the pre-
vious pyramid-shaped steeple on the top of
one of the towers and the erection has been
no mean engineering feat. Two aerial arrays
will be supported by this mast, the lower
one being for radiating the sound signals on
a wavelength of 7.2 metres, while the upper
one will broadcast the vision signals on
6.6 metres. In an effort to secure equal
signal radiation in all directions, and so
cover a wide service area, it is anticipated
that an array of eight separate vertical
dipole aerials will be employed. The
balancing of the feeder arrangements for a
scheme of this nature will not be an easy
matter, and no doubt once the radio trans-
mitters are installed a series of field strength
measurements will be undertaken in order
to determine the overall efficiency and
locate * blind spots.” Work of a similar
nature is being carried out at present from
the ultra-short wave radio transmitter on
the roof of Broadcasting House, and
according to reports, both the quality and
streneth received is quite satisfactory.

TELENEWS

B.B.C.’s Film Unit
T is learned that a film unit has been
formed by the B.B.C. in connection
with the high-definition television service.
Since the new standard contract drawn up
by the cinematograph exhibitors prohibits
the televising of films until they have been
seen throughout the country in the cinemas,
such films would have no programme value.
The formation of a film unit would appear
to be the B.B.C.’s answer to this opposition.
No doubt in the early days of the service
several stage items will be arranged so that
they may be televised by direct pick-up
methods. At the same time that this is
happening an ordinary film camera will
record each item and so build up a stock

_of short programme numbers in celluloid

for use on tele-cine apparatus as required.
The establishment of a unit of this character
is certainly a step in the right direction
and will enable the B.B.C. to be independent
of outside nources for their film material
if such a course is felt to be desirable.

In the US.A.

T has been stated that negotiations for an
association of television interests are
now taking place between the Radio
Corporation of America and Western
Electric. The idea seems to be that if the
arrangement materialises, then those cinc-
mas having sound equipment manufac-
tured by either of these two firms will be
able to secure apparatus which combines
the best of both corporations. Too often is
television’s development associated only
with a source of amusement in the home,
but it must be realised that the cinema
field is a very vast one which can become
a large market for equipment capable of
receiving radiated television signals, and
translating them in such a way that they
can be seen as full-size pictures in the
cinema. No attempt will be made to sup-
plant the present form of cinema entertain.
ment but rather to supplement the novelty
appeal so that patrons will have a greater
incentive to attend instead of staying at
home. It would appear that technicians and
others on both sides of the Atlantic are
alert to these developments, and anxious
to be the first in the field from the point of
view of installation,
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QUALITY REPRODUCTION
(Continued from page 821)

Designers have recently overcome this
objection on the more expensive superhet
radiograms by providing a switch to reduce
the number of valve stages on the ** locals,”

the circuit being converted to a straight

one,‘with a minimum of tuned circuits.
A similar arrangement adopted by the
writer has proved extremely effective and

has avoided the necessity for a purely

lIocal station quality receiver.

Owing to the various degrees of selec-
tivity provided, adjustable whistle filters
are essential and, due to certain poor
continental tranamissions, provision is
desirable for ‘modifying the frequency
characteristics of the amplifier. The in-

clusion of the-latter control is not an |
unmixed blessing, ‘as one is sbmetimes hard |
pressed to know where to adjust the balance |

for correct: reproduction. It would seem
that the- most desirable’ {feature: is
automatically to arrange the amplifier for
straight-line " amplification on the local
setting of the ““local distance ” switch and
throw the tone eontrol out of action. If
the reproduction is sometimes woolly on
certain doubtful local programmes, one
can at least be certain that it will be correct
on those transmissions, such as from the

Queen’s Hall, where proper acoustics and |
every - technical transmitting refinement |

are in evidence.

Loud-speaker Equipments

This discussion has led us somewhat
away - from our objective, namely, the
commercial receiver, so -let us turn back
and examine present-day tendencies in
loud-speaker equipments. On the higher
priced sets two or more loud-speakers are
incorporated as a matter of course, and
groups of three or four are not uncommon.
The intention of each designer is to over-
come the defects in any one speaker, and it
must be admitted that the results generally
justify this conclusion. To a small extent,
the distribution of several sound units over
a reasonable baffle area, as on certain large
radiograms, has also produced a greater
area of sound (not necessarily a greater
intensity) which is all to the good. One or
two makers only have thought to limit, by
electrical filters, the frequency overlap
between the loud-speakers, relying instead
on the frequency discrimination of each
unit. A high note * tweeter” with a
medium-sized moving-coil middle register
speaker and a larger similar energised
moving coil unit for the lower middle and

bass frequencies usually constitutes the

group employed.

A number of these combinations have
been heard, and in nearly every ease the
tweeter output was considered either tco
shrill or directional. Subsequent private
tests by the writer on his own outfit have
shown it highly desirable to severely limit
the input to a tweeter, otherwise it is liable
to over-compensate for the falling charac-
teristic of the middle register unit. A
further necessary refinement is a frequency
discriminating network to prevent other
than high notes being fed to the tweeter as
stherwise it tends to rattle on sustained
notes.

Considerable :improvements have been
effected in overcoming cabinet resonances
by the use of open backs and dispensing
with bottom shelves, and in some cases by
making the sides shallow, the cabinets
being legitimately “faked " to provide the
necessary top depth for the pick-up and
turntable equipment. Cross battens and
sound absorbing materials for the interiors
are also now in common use.
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LETTERS FROM READERS

fhe Editor does not

necessarily agree with

opinions expressed by his
correspondents. -

Charging Accumulators
IR,—Mr. Beveridge’s criticism  on my
letter in your issue of February 15th,

gives a misinterpretation as to its
contents.
He writes: * Simultaneously - grasping

the live circuit ends affer disconnecting
the accumula,tor, and accidentally touching
one mam of a leaky system has confused
the issue.’

This statement is erroneous. I said in
my letter : * If one did. accidentally touch
the live ends on the accumulator terminals,
the shock received would not be drastic,
provided the insulation on the main supply
at this instant was in good condition.”

It’s obvious, if an ‘‘ unsuspecting mortal*’
did grasp the live circuit ends, he certainly
is asking for trouble. Also, Mr. Beveridge
comments on my letter being ¢ lengthy ’—
possibly the length has confused him.—
R. BoLroN (Sangahar).

Modernising the Speaker Opening

IR,—I hasten to pass a few remarks

regarding the article on page 575 of

the current issue of PracTICAL AND
AMATEUR WIRELESS.

Though the article is headed : ‘‘ Modern-
ising the Speaker Opening,” it is no modern
idea (this—by the way). The point I wish
to make clear is this. If the reader makes
the shutters as described, he will, on

switching on his set, hardly fail to hear the |,

metallic noises accompanying the broad-
cast. These being caused by the vibration
of the speaker-cone on the metal used in
construction (even a loose tuning-scale will
make a tiresome noise). The remedy,
which I have proved by experience, is to fix
thin rubber washers where the metal would
otherwise come in contact.

Another suggestion I would make is to
use bronzed finger-plates for fixing on doors,
and these can be obtained cheaply and in
various designs.—ALEC DavIE (Edmonton).

Back Number Wanted
IR,—1I shall be greatly obliged if any
reader could supply me with an
unwanted copy of PRACTICAL AND AMATEUR
WIRreLESs for October 27th, 1934.—ALEX.
NemL (Belfast).

A Multi-valve All-wave Superhet

IR,—I wrote to you some months ago
and told you I was making a multi-
valve all-wave superhet, such as some of
your readers showed interest in, and you said
you would like to have details when tests
were completed.

I have now completed the set, a nineteen-
valve outfit, using Ostar Ganz valves. The
trouble is that at the moment I am com-
pelled to use only an indoor aerial so that I
cannot give you an account of the true
capabilities of the set. I am shortly leaving
for India where I intend to operate with a
Rothermel ¢ Noise-Master > aerial, and
should then be able to tell you what the set
could do when given a chance.

So far the only stations outside Europe
(apart from commercial morse), which I
have received at good entertainment
strength are New York City (WEL and
WEM), which I tuned in at 09.15 hours on
{he morning of the funeral of King George V

 All letters must be accom-
panied by the name and
address of the sender (not
necessarily for publica-

tiog).

when they were picking up the funeral
broadcast, and from GSB and relaying it to
Pittsburgh, Schenectady, and Boston. I
have also had Caracas, Venezuela, but it
was almost completely smothered in static,
and I was only just able to catch the an-
nouncement. I have not really tried to tune
in the more difficult stations as I do not
think it is worth the trouble on my present
aerial.

However, a remarkable feature of the set
is the absence of valve noises, of which one
might expect quite a lot with so many
valves. Reproduction of gramophone
records, using a Rothermel de-luxe pick-up,
is really brilliant.

These valves have a great advantage to
the constructor in that one has the advan-
tage of mains operation, but can start with
one rectifier and, if necessary, a single
detector operating headphones, adding to
the set as finances allow until you reach the
limit for one rectifier when you get another
and carry on, the troubles involved by the
use of mains transformers and barretters
for normal universal valves being absent.
—A. R.C. BurrErworTH (Wisbech, Cambs.)

[We shall be glad to have further par-
ticulars of your set after you have tested it 1n
India.—ED.]

Returning Borrowed Back Numbers

IR,—In the February 29th issue of
PRACTICAL AND AMATEUR WIRELESS
I notice in particular, on page 776, re
Letters from Readers, a letter from A. Nick-
len, of Huddersfield, re returning of bor-
rowed issues. I would like to couple my
name with that of A. Nicklen. I myself
have been a reader of your valuable journal
since the first issue, and have every number
from the first right up to date, with the
exception of one number, May 26th, 1934.
This number I lent out with other back
numbers at different times, but this one
was never returned, and some I had
returned were mutilated, which is not very
encouraging. As stated by A. Nicklen, I
shall myself be only too pleased to oblige
any reader of this journal by loaning him
any back number I possess on condition
that they are returned undamaged. I would
also ask readers when returning the back
numbers not to forget to return the blue-
prints when one is loaned with the -issue.
I might also state that any reader borrowing
a back number should defray the cost of
postage.—S. NISBET (Alvaston).

A Short-wave Log from Chingford

IR,—I noticed that F. Andrews, in his
letter in a recent issue, mentioned that
he had not seen a log from this district
before. The log given below is of stations
which I have received recently: DJA,
DJB, DJD, DJN, HBR, HBL, HBP, HVJ,
2RO, RNE, FYA, W2XAD, W2XAF,
WSXK, W2C0S, W3BSH, WIFE, W3WF,
W3DF, and F3KR. Also a number of
amateurs. i
My receiver is a det. L.F., using a seven-
foot aerial, and a sheet of copper for an
earth. Iam fifteen years old and have been
reading your excellent journal for just over
a year.—A. H. DoyLE (Chingford).
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S.W. Receptlon in Devon

IR,—Perhaps the following survey of

short-wave stations, heard during the
| last month, willinterest fellow readers. The
13-metre band has been hopeless, W8XK
being heard only -twice, and then only
about R3. On the 16- and 19-metre band
reception was much better, especially
W3XAL, W2XAD and WSXK. On Sun-
days HAS3 has consistently. provided an
R9 sigmal.

The local stations on 25 metres have been
very variable, PHI, 2RO and DJD being
the most outstandlncr Out of the ¢ long-
distance ’’ stations Wl\AL comes through
very well; W2XE and W8XK being
seldom heard at any strength. The band
providing most entertainment was the
31-metre one. Rome (1) 2RO, DJA, DJN,
GSC, GSB, and W2XAF provxdmg many
R9s to the log. WIXK, PRF5 and LKJ1
have also been very well heard. On Sun-
days, what a thrill, VK2ME, Sydney,
always providing a solid hour and a half’s
good entertainment. On the 49-metre
band very good local signals have also been
heard.

I might add that my set is the *“ Home-
Made Coil Two,” with which I am very
pleased.—F. W. Moore (Exeter).

Blueprint Wanted

IR,—I am desirous of obtaining a bluae-
print (AW 375) and book for the
Melody Ranger 4-valve S.G. Det., R.C. and
trans. Date of issue January, 1933
(approx.). Can any reader oblige me ?—
R. A. Bacrey (139, Bulstrode Avenue,
Hounslow, Middx.).

Cotrespondent Wanted

IR,—1I should like to get in touch with

a listener in this district, preferably

one who is interested in short-wave recep-

tion.—S. BurNARrRD (Valency House, Bos-
castle, Cornwall).

[Will any interested reader in the districi
please note.—ED. ]

CUT THIS OUT EACH WEEK .

D70 B

—THAT the tuning of a superhet may be -£
fiattcned, for quality reproduction on the local,
by modifying the coupling in the I.F. trans-
formers.

—THAT special compoenents utilising the above
principle are now on the market.

—THAT although a push-pul! amplifier will
function with one valve removed, this should
not be done in view of the risk of overload in
other parts of the circuit.

—THAT a cone having curved sides Is claimed
to provide better reproduction than the orthodox
straight-sided cone.

—THAT crackling caused by a faulty L.T.
switch may be identified by a fluctuating anode
current,

—THAT temporary condensers may be con-
structed from any metal separated either by
a;'r: or somo insulating material such as paper,
ef

—THAT the capacity of a small variable con-
denser may be increased by placing paper or
similar material between the vanes.

The Edilor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles should be
written on one side of the paper only, and should eontain
the name ‘and address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envclope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Newnes,
Ltd., 8-11, Southampton Street, Straml w.c.2

meg to the rapid progress in the deszgn of unrelcss
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject
of letters patent.
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By JACE

Significant Developments at Slough

IT has been known for some time past that

McMichael sets have been gaining
ground on all fronts, and their twin-speaker
instruments—the 15-guinea superhet and

Len Bermon, late of Henry Hall's Dance
Orchestra, listens to some of his recent recordings
on a new Pye radiogram. With him is Mr.
Hornby, Manager of the Brighton Hippodrome.

the new radiogram—seem to bc exception-
ally popular.

The McMichael factory at Slough has
grown enormously in recent years and very
up-to-date methods of production arc
employed throughout, although it should
be noted that mass production, as it is
generally accepted, has found no place
there, hand construc-
tion and assembly by

PRACTJCAL

Slough is the ccene of
more than usual activity ;
extensive plans are being
prepared for ‘next scason
and the McMichael works are
receiving their share of atten-
tion. No less than four new
bays are at present being
added to the production and
research buildings, and con-
struction is being pushed
ahead with all spced with a view to getting
the staff and plant comfortably installed
before next season. A further addition is
a modern two-story building, on which
work is just beginning, to accommodate
the enlarged office staff. 'The total area of
additional floor space amounts to over
10,000 square feet, and the whole contract
has been placed with Tyson Chambers, Ltd.,
who also received the contract for building
the Slough Municipal Offices. It is expected
that the constructional side of the work will
be completed in three months.

“Queen Mary” Broadcasts

HE B.B.C. announces that, in .co-
operation with Cunard White Star,
Limited, arrangements are in hand for
broadcasting from the Queen Mary each
evening during her maiden voyage from
Southampton to New York. During the
trip Mr. R. H. Eckersley, Assistant Con-
troller of Programmes, will act in a super-
visory capacity to all programmes, Mr.
John Snagge will represent the O.B. Depart-
ment, with Mr. John Watt as producer.
Mr. R. H. Wood (engineer in charge 0.B.)
with two assistants will be responsible for
all technical arrangements. Many parts of
the ship will be wired for microphones.
There will be twenty-eight points available,
including main ballroom, first-class dining-
room, first-class lounge (for light music,
etc.), verandah grill, covering main dance
band on sun deck, swimming pool, embarka-
tion deck at Southampton, and covering the
deck for disembarkation in New York, and
crow’s nest.
According to present arrangements, the
departure from Southampton will be

described in commentaries both from ship
and shore. On the second night out from
Southampton it is proposed to brpadcast
a feature programme, in which listeners
will be conducted on a tour of the ship.
The
minutes.

programme will last forty-five
On each night of this maiden
voyage a short “flash”’
will be included in the
news bulletins. Itis
hoped also to include a
broadcast of the ar-
rival in New York.

skilled workers being

one of McMichael's 4. I -
strongest sales  ar- : 1 r_Il'ld.'r
guments. Just now / 4 :
1 |
e e
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produced by Messrs.
Ardern, Ltd.

An interesting public address van

Particulars of this

Stewart &

were given in a recent issue,
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B.T.S. TRIPLE RANGE S.W., COIL

Revolutionary advance in 8.W. technique,

simplifying and increasing efficiency

of reception to enormous degrec.

Renders coil changing un-

g neccssary. With lcw loss

.. aathcapacity switch.

.’{,v/ R Single hole fixing. Range 1.
g g} 12-25, Range 2, 19-

Do 0, Kange 5. 500} 26
TRIMMING CONDENSER

Rigidiy constructed, functions with a
g~ completc absencc of crackle. Owing
{0 its gmall size the radlated field is very
small. Provided with moulded knob,
and slit at the top for screw- 2/9
driver adjustment. Type UTC

DI-POLE S.W. AERIAL
Bpecially designed haif-wave doublet acrial,
incorporaling all the features pecessary for

short and ultra-short-wave work. . Essential
l? p‘cn“e?t short-wave reception. Bupplied

with pli
unit and instructlons.  Current 21/.
Feed or Voltage Feed type g

B.T.S.

'B.T.S.

YOUR DEALER

Send 3d. in stamps STOCKS UF

for No.1 of the B.X.J.
magazine, * Short
Wave Constructor,’”
containing 3 ectirely
new 5.W, Circaits.

{225
BRITISHTELEVISION SUPPLIES LTD.
Faraday Ho., 8-10, Charing Cross Rd., London, W.C.2
Phene; Tem. Rar 0134-5. 'Graris ; Teleview, Lesquare, Ifandon

/'t COMPO

@

NEW TYRES i35

15,000 MILES.
ASSORTED MAKES.

well-known makers, New -Mantrs’ NEW STARTER &

own wrappers. Sent on 7 days approvas LIGHTING BAT-

agninst remiitance or O.0.D. (except TER

Iieland and .Channel Xsles). X required

Carriage Paid send 1/6 per tyro extra.

Giants 2/6 per tyre extra or FITTED FREL

at our depots.

By well-known
makers (Guaranteed
2 years). All types
eupplied.Despatched

New | Sitly. New |3itiy _ fully charged and
Tyres| Used Tyres| Used  1eady for use at 2/=
26x850 13/6 8/9 | 20x525 276 | 11/~ 6 Volt and 8/~
27x400 15/6 | 9/- | 30x525 £7/6 | 11/- Vol
272440 17/6 | 10/~ { 282550 2718 | 12/
30x450 22/6| 11/- | 30x56 58/8 | 251
28x475 22/- | 11/- | 32x6TT 47/6 | 35/
30x478 22/6 | 11/- | 32xGHD §5/- | 85/
29x500 21/6| 13/6 | 36x6 55/ | 35f-
30x500 226 13/6) 34x7 55— 40/

Other Slzes pro rata. ‘Tubes and cheaper
tyres—prices on "application. SEND TOR
32pp. PRICE LIST FREE.

General Motor & Tyre Co., 51/91, Queen 8t
London, W.6. Riverside* 6388 (10 lines).
370, Gray’s Inn Road Phone  Termmnuyy 4428 (5 lnes).

EASY PAYMENTS

“THERE'S NO PLACE LUIKE HOLMES.”

Monthly
S PEAK ERS Deposit. Pnymcm‘g
W.B. DUPLEX - - SAf- 78 i1 ot 78
W.B. SENIOR .. ~ " - 42/~ a7 9 ot 477
W.B. JUNIOR . - - 32/6  4/5 7 of 45
BLUE S§POT .. - - - 19/8 2/8 7 of 2/8
ROLAF. 720 .. . - . 35~ 310 9 of 3/10

Any make of speaker supplied,

KIT SETS
LISSEN Skyscraper 3, with valves ., 60/~ 5/8 11 t¢ 5/6
GRAHAM FARISH STENTORIAN A. 34/8 3/10 9 of 3/10
GRAHAM FARISH Sensity Sqper .. 50/- 4/7 11 ot 4/7
B.T.S. OCEANIC3 .. . . 88/~ b/~ 11 of 5/~
B.T.S. 8.W. ADAPTOR) o - 52/6 4/10 11 of 4/10
ACCESSORIES o merit and fine value.
3VALVESSGDP. .. .. . 2/- 3/8 7 of 3/8
ATLAS ELIMINATOR T.10/30 ., 69/6 6/~ 11 of 8/2
AVOMINOR METER .. .. .. 40/~ &/8 7 of 5/6
B.T.H. LATEST PICK-UP .. 40/~ 4[5 of 4/5

T - 4,
PARTS FOR ANY SET. ANY MAKE IOF SPEAKER.
New goods obtaived for every order.
Send us a list of parts or valves you require or any speaker or set you
may selsct and we will forward you a definite quotation. Ten years
advertiser in the Wircleas Press, Thousands of satisfied customcrs,
H. W. HOLMES:

NEW ADDRESS :

333, EUS'!;?N ROAD, LONDON,

pune > Museur 1414

N.W.1,
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PAYS TO BUY.
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IT

WIDE
VISION
PRECGISION
DiIAL.

Built particularly for
Short Wave. tuning

purposes Wwhere
accuracy and smoothness of movement are

essential. Free from backlash with 22:1
slow-motion ratio.
No. 973. Price 10/6d.

SHORT WAVE H.F. CHOKE.

Eddystone patent design with no metal or
shorted wire loop at ends to cause losses.
Greatest efficiency, small size and light
weight for mounting in wiring.

No. 1010. 5-180 metbres. Price 2/-.

STRATTON & CO., LTD.,
Bromsgrove Street, BIRMINGHANI.
London Service Depot : 'Webb's Radio Btores, 14, 86ho

i;} 8treet, Oxford Street, W.1.

EDDY'

==

SHORT WAVE COMPONENTS
A —— e

Said o wireless-cmihn-
siast named Drew-
&etl,

‘“ My complaint twas
unfair—please  ex-
cusge il;

Sinceusing FLUXITE

The Set’s working ail-
right ;

I advise other grum-
Uers to wse it!

See that FLUXITE is always hy you—in the
housc—ganage-—worhhop—wherevat speedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers—in tins,
4d., 8d., 1/4 and 2/8.
Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET—compact but substantial
—complete with full instructions, 7/6.
Write for Frece Book on the art of “soft”
soldering and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS wnl: FLUXIT

E TO CYCLISTSI Yauv whccls ll)l” NOT i
3 keef: round and true unless the spokes are tied
: with fine wire al the crossmgs AND SOL- :
: DERED his makes a stronger
: awheel. It's simple—with FLUXITE—bul E
5 ””PORTANT

is always ready to put
Fluxite on the solder-
ing job instantly. A
little pressure places
the right guantity on
the right spot and one
charging lasts for ages.
rice

ALL MECHANICS WZL HAVE\

FLUXITE
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Phonola

An Interesting Receiver Designed to Cover
and Medium Broadcast

the Short

E have recently had the oppor-

tunity of testing a receiver of

Canadian design in which a

number of interesting arrangements were
incorporated, and which set this particular
model apart from the standard which we
are-accustomed to in this country. As may
be seen from the illustration of the model
below, the cabinet work is quite different
from the usual table model, and the tuning
dial is arranged on slightly different lines.
Although of the *‘clock-face” type, the
actual calibrations are carried out in two
separate scales, each marked in kilocycles
(and megacycles in the case of the lower
short-wave band) and the colouring is
green in respect of the lower broadcast
band and red {for the short waves. The
dial light illuminates the entire dial, leaving
the figures clearly silhouetted in their
respective colours, and in the small slot
seen at the lower part of the dial a wave-
range indicating plate comes into view
according to the setting of the wave-range
switch. Thus, when turned to the broad-
cast band, the opening is covered with a
green plate bearing the word ¢ broadcast *’
upon it, and even without reading the
wording the indication that the green
portion of the scale is in use is sufficient
for station selection. As with the majority
of Canadian and American receivers, there
are no long waves on the receiver, and the
absence of the complication of smtchmg

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. W.P.) DRAGON WORKS,

results in a more efficient short-wave
performance.

Circuit Details

There are four valves in the receiver,
plus a valve rectifier, and the use of multlple
electrode valves results in the employment
of & circuit in which there are actually
eight separate valve functions. The
ganged tuning condenser is of the three-
section type, and the screening is most
comprehensive. The four control knobs
beneath the tuning dial are,
reading from left to right,
combined tone and on/off
switch, volume control, tuning
control, and waverange
switch. It will be noted
that the on/off switch is com-
bined with a tone control, and
not a volume control as is
usually the practice in this
country. In our opinion this
is an improvement, as many
listeners use the receiver for
the reception of the local
station for the majority of the
listening period, and the
volume control may be left
at the most suitable setting
and does not have to be
readjusted every time the
receiver is switched off. The
range of control obtained on
the tone control is most com-
plete and appeared to extend
farther in the upper and lower
ranges than on the majority
of commercial receivers.

Test Report

The brilliancy of the upper
register is enhanced by the
fact that a very small cone
is employed on the 6in. loud-

ep!
BERMONDSEY STREET, S.E.1.

| speaker, whilst a well-balanced
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Bands

colouration produces the effect of a full bass
I response. The tonal balance is very good
| indeed, and there is a complete absence of
| cabinet boom or resonance.

Sensitivity is well up to standard, and on
the short waves particularly it was possible
to obtain practically any desired station
simply by adjusting the pointer to the
desired frequency. Various aerials were
tried, and it was found that there was little
modification in the performance, and quite
as good results were obtained with 18in.
of wire as with a full broadcast aerial.
There was no trace of pulling between cir-
cuits, and it appeared that the wiring had
been very carefully carried out in order to
permit the screening between circuits to be
perfectly maintained.

A useful chart of short-wave stations is
supplied with the receiver, together with
hints on the reception of these stations and
the most suitable times at which to listen.
The receiver may be obtained from Messrs.
Dickson and Self, of 216, Earl’'s Court
Road, London, S.W.5, and the price of this
particular model is £12.

Other Models

There are a number of similar receivers
in the Phonola range, and in addition the
chassis are incorporated in floor type
cabinets, although not employing a gramo-
phone section. The large cabinets have
very large speaker openings, and the
cabinets are designed, in conjunction with
the loud-speaker which is employed, to
provide an unusual form of reproduction
which is described by the makers as
‘“Tone Perspective.” There are two
special receivers in which the supply of all
voltages is obtained from an ordinary
6-volt accumulator, a motor generator
inside the receiver then developing the
necessary H.T. and bias voltages. This
arrangement is, of course, ideal for the
listener who has no electric mains facilities.

The Phonola Model T.P.-56.
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RADIO CLUBS
AND SOCIETIES

Club Reports should not erceced 200 words in length
and should Ve received First Post each Monday
morning for publicalion in the following week’s fssue.

I'HELugARDIFF AND DISTRICT SHORT-WAVE

[
ANOTHER very successful meeting of the above
society was held at the Barry’s Hotel, St. Mary
Street, Cardiff, on Thursday, February 6th, at which
the attendance was thirty-six. Mr. W, Sutton gave
a very interesting talk on ** How to Learn Morse,” and
followed this with some code practice at speeds varying
fromn one to thirty words per minute. He continued
these practices and lessons in morse at the meetings
held on February 20th and March 5th, and is giving
another one on March 26th. All readers of PRACTICAL
AND AMATEUR WIRELESS are cordially invited to
attend. There is no subscription for membership of
the club, and all interested are asked to get in touch
with the Hon. Sec., Mr. H. H. Phillips, 132, Clare Road,
Cardiff, who will be pleased to glve any information
regarding the club.

THE RADIO, PHYSICAL AND TELEVISION SOCIETY
LECTURE and demonstration on_** Home
Recording ** was given by Dr. €. G, Lemon at

a meeting of this society held on Friday, February 7th.

The lecturer described the first methods of recording

and the apparatus used by Edison. A wax eylinder

was used after Edison’'s tinfoil, and finally, on account
of its smaller size, the dise as we now know it was

evolved. .

A demonstration was given of the latest recording
discs evolved by the lecturer and which were not yet
marketed. The discs are transparent and completely
flexible, while they are of the thickness of a sheet of
paper. In spite of this, however, they may be played
with a steel needle several huudred times after harden-
ing with a special solution, The background hiss
with this disc is negligible, and records of B.B.C. items
and members’ ** turns ’ were made after the lecture.

The annual subscription payable on membership is
2g., but visitors are under no pecuniary obligations.

Headquarters are at 722, North End Road (off Talgarth

Road), West Kensington, and lectures commence at

8 pan. Further details may be obtained from the

g(:‘r}.lgec., M. E. Arnold, 12, Nassau Road, Barnes,

A CLUB FOR WYTHALL

A FEW more members are required for the forma-
tion of this proposed elub in the Hollywood and

Wythall district, nr. Birmingham, and interested

rcaders in the locality are invited to write for further

particulars to J. Aulton (2AGV), * Jesmond Dene,”

Shawhurst Lane, Holiywood, nr. Birmingham.

THE CROYDON RADIO SOCIETY
OCAL talent caused a good attendance at the
Croydon Radio Soclety’s meeting in St. Peter’s
Hall, Ledbury Rd., 8. Croydon, on Tuesday, February
25th. The occasion was the tople * Reproduction,”
given by Mr. R, . Mordaunt, and Mr. J. Thomas, of
Purley Radio, Ltd., with their Purley Radio Paraphase
Amplifier and associated loud-speakers, On Tueaday,
March 17th, the programme is * Reproduction’” by
Hartley-Turner Radio, Ltd.—Hon. Pub. Sec.:
E.L. Cumbers, Maycourt, Campden Road, 8. Croydon.

THcELLI'l;TERNATIONAI. BROADCAST SHORT-WAVE

CHAPTER of the above club has now been

formed in England. There are no eutrance fees
or dues of any kind, the membership being absolately
free. There are, of course, conditions to membership ;
these are, to bhe a member, one must forward :—

1. At Jeast five veriflcations from short-wave
broadeast stations at least 6,000 miles away.

2, A photograph of the operator and/or his listening
post. en applying for membership please enclose
11d. stamp for the return postage of your verifications.

All applications for membership must be made to
John Taylor (Vice-President), * Hollinwood,” Ridge
End, Marple, ur. Stockport, Cheshire.

sosm;;’l‘EE]"‘YD AND DISTRICT RADIO AND SCIENTIFIC
0
AT a meeting held at the society’s headquarters,
** Cotgrove’s Restaurant,’”’ High Street, Southend-
on-8ea, on Friday, February 14ith, a talk was given by
Mr. 8. Rutherford Wilkins on ** The Design of Ampli-
flers for Television.”” Mr. Wilkins dealt particularly
with the problem of obtaining adequate amplification
over the exceptionally wide frequency range in such
amplifiers. Field days are now being planned for the
summer months, and the Hon. Secretary, Mr. F. 8.
Adams, Chippenham, Eastern Avenue, Southend-on-
Sea, will be glad to hear from prospective members,

SALISBURY AND DISTRICT SHORT-WAVE CLUB
THIS club is now in full swing, and meetings take

place cvery fortnight on Tuesday ecvenings,
commencing at 7.45 pm. We arrange to have two
lectures, and morse practice each meeting. At the
last meeting, which took place on February 25th, a
lecture was.given by Mr, C. A.'Harley 6n ** Detection
of Wireleéss Signals.”* Diagrams to illustrate various
points were drawn on a blackboard. The other
lecture was given by Mr. R. Shilton on * Moving-epi]
loud-speakers,” ‘a” home constructed moving-coil
speaker being shown in sections. Sir Oliver Lodge,
D.Se.., LLD., F.R.S, has consented to bhecome
* Foundation Patron’ of the club—~C. A. Harley,
Hon. Secretary, 85, Fisherton Street, Salisbury, Wilts.

AN OUNCE OF EXPERIENCE
e
IS WORTH A POUND OF WORDS

TC.C. HAVE MADE %
CONDENSERS-AND )
CONDENSERS ONLY - “ 4 ALL-BRITISH

FOR 28 YERARS

CONDENSERS

WALES FARNM ROAD "N:-ACTON ‘LONDON + W + 3-

&N sas7



PRACTICAL AND

COMPONENTS TESTED IN

Philco Short-wave Booklet Re-issued

MORE than 250,000 copies of the short-

wave booklet, produced by the Philco
Radio and Television Corporation of Great
Britain, Ltd., last year as a guide to short-
wave listening, have been supplied by
request to the public in all parts of the
world.

On account of its popularity and the
heavy demand that still' continues, this
booklet, ‘‘ Glorious Adventure at Home,”’

has now been fully revised and extended to

twenty-four pages, and is available to the
public either direct or through Philco
dealers at 2s. a copy. !

Publication coincides with the announce-

A good meter is indispensablc to the keen experi=
menter, = This component is selected from the
Raymart range.

ment by Philco of a Universal Empire Six
and an Empire Five, which complete a range
of Philco all-wave receivers and radiograms
extending in pricc from 15 to 100 guineas.
It describes in detail the new world of
entertainment available to short-wave lis-
teners, tells the romantic history of short-
wave development, explains 1n simple
language the technicalities and terms con-
nected with transmission and reception,
and includes a world-map of broadcast and
experimental short-wave stations together
with up-to-date list showing their fre-
quencies and wavelengths. Other features
include advice on aerials, a time-conversion
log, analphabetical list of long- and medium-
wave stations, and radio illustrations from
distant lands.

Halcyon Converters

'WO short-wave converters are now being
marketed by Halecyon Radio, Ltd.

One of these is for A.C. operation, whilst
the other is intended for battery use and is
s0 designed that it may be used with a
battery receiver or a D.C. or universal
receiver. The price in either model is three
guineas, and the coil which is fitted covers
a waveband from 16 to 65 metres without
switching. By replacing the coil an alterna-
tive waveband from 6.8 to 12 metres can
be obtained. The converter is housed in
a small cabinet designed to be placed under
the ordinary type of table receiver and no
metal is used in the chassis. There are
three controls, these being tuning (fitted
with a concentric trimmer), variablé
selectivity, and a change-over switch
to put the converter out of action and

OUR NEW LABORATORY

to bring the normal broadecast ranges into
use.

Output Meter
ANOTHER interesting addition to the

range of Service instrument manu-
factured by E.M.I. Service, Ltd., is now
announced in the form of an output meter.
This is of the “ desk ” type, having a meter
mounted on a small sloping panel for ease
of reading, whilst the instrument stands
flat on a cabinet top or table. Two input
terminals are fitted, with a * range ’ control
situated centrally. The dial is calibrated
direct in decibels and milliwatts (0-300
milliwatts and -—20 to +8 decibels), and
the scale has to be multiplied according to
the setting of the range switch. This
provides for two additional ranges, 0-30
milliwatts with —30 to dectbels ;
0-3,000 gmilliwatts and —10 to -8 decibels.
The impedance of the instrument is 5,000
ohms, thus permitting of its use with
practically all standard types of apparatus.
In use the two terminals are connectéd to
the output anode and earth, and the price,
complete with leads and instruction book,
is £3 7s. 6d. Hire-purchase terms are
available.

Mervyn Converter-Adapter

FROM Mervyn Sound & Vision Co., Ltd.,
comes the announcement of a dual-
purpose unit for use with A.C. or battery-
operated receivers, to enable short waves
to be received without circuit alteration.
The circuit is the standard converter
arrangement with leads and plugs to enable
the output to be taken from the anode or
from the anode-choke ecircuit, thus per-
mitting of the employment of the unit as
a superhet converter when the receiver
with which it is used has H.F. amplifying
stages, or as an adapter, when it takes the
place of the detector stage in the broadcast
receiver. The tuning is carried out by
means of a slow-motion drive fitted with
concentric control, providing a reduction
gear ratio of 100 to 1, whilst the reaction
control is also provided with a 9 to 1 slow
motion drive. Two wave ranges are

provided, covering a total band from 13 to
35 metres by means of a switch, and the two
condensers (tuning and reaction) are of
all-brass construction.

The entire unit is

With air dielectric, this useful pre=set condenser
Jrom the Bulgin range will be found very efficient.

AMATEUR WIRELESS
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housed in an aluminium case and costs 42s.
complete for either model—excluding the
valve.

Kabi Ganged Switches

HE miniature Kabi multi-contact
switches recently mentioned in these
pages may now be obtained in “ ganged
sections,” any particular number being
obtainable according to particular require-
ments. For many modern circuits it is a
great convenience to have multi-units of
this nature fitted, although, of course, some
care is required to carry out the wiring to
avoid interaction. The switches are obtain-
able with various contacts up to 19, and
each ,unit has a single [rotating selector arm.
The overall diameter is only 1§in., whilst
the depth of each unit is }in. Kither brass
or German silver contacts may be fitted,
and as an indication of the pricc we may
mention that a double-gang five-contact
model with brass contacts costs 6s. 6d.,
whilst with silver contacts the price is
9s. 6d. A triple gang unit of similar design
costs 16s. or 24s., according to the type of
contact.

A Useful Meter

OR transmitters and users of powerful
mains apparatus a high-reading
milliammeter is often found very useful, as
against the use of slow-reading instruments
withresistancesin shunt. Shown in col. 1is
a meter from the Raymart range, giving a
full-scalec deflection of 500 milliamps (.5
amps), and this is known as Type F.19.
The instrument is of the filush-mounting
panel type, having an overall diameter of
2%in. and terminals are fitted to the rear
of the instrument. The price is 6s. 94. A
slightly smaller model is available, having
an overall diameter of 2§in., and the price
is 1s. less, namely 5s. 9d. For those ex-
perimenters who require a much higher
grade of instrument there is a special
moving-coil model, in bakelite case, with
zero adjustment and sapphire jewelled move-
ment, suitable for D.C. only and in ranges
from .1 m/A upwards. The price is 27s. 6d.
from 5 m/A, and 30s. for .1 and 2 m/A
ranges. :

Baseboard Pre-set Condenser

OR trimming variable condensers on
short-wave receivers, and for use in
the aerial circuit of similar apparatus, there
is often a demand for a pre-set condenser
which has extremely low losses. Obviously,
one of the first requirements in a low-loss
component of this nature is the removal of
the usual composition dielectric, whilst all
dielectric material which is employed in the
construction of the component must also
be of the highest efficiency. In the com-
ponent illustrated on this page, and selected
from the Bulgin range, air is employed as
the dielectric, and the insulated mount is
constructed from a ceramic material. The
plates are rigidly positioned, and the base
is provided -with fixing holes so arranged
that the condenser may be mounted either
way up. It may be fitted to a wooden
or metal base, and to enable it to be.
mounted beneath a chassis and still be of
service the spindle is slotted on the under-
side. Thus a hole may be drilled in the
chassis and the adjustment of the condenser
carried out by means of a screwdriver or
similarly shaped piece of wood. The
lock-nut is also slotted for a similar
purpose and the condenser has universal
application. It may be obtained with
various maximum capacities from 3.5 mmf.
to 56 mmf., and the price is 3s. for
capacities up to 14.5 mmf, and 3s. 6d. in
the higher ranges. I
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REPLIES IN BRIEF |

. The following re;.zliee to queries are given in
abbreviated form either because of non-compliance =
withougrules, or because the point raised is not of !
general inlerest, N

b

N. B. W. (Grantham). The letters stand for the ends
of the primary and secondary windings. ‘1 stands
for *“In” or the beginning of the winding, and ** O
stands for * Out ** or end of the winding. ~ The letters
are not now used, and instead the makers adopt the
letters P, H.T., (. and G.B. Generally speaking, the
IP terminal corresponds to the plate connection,
OP to the H.T. connection, OS to the grid connection,
and I8 to the grid bias connection. A general purpose
or speeclal detector valve Is employed in a one-valve
set, although other types may be used in certain
clrcumstances.

S. H. S. (Redcar). So far as we are aware the type
of charger in question is not now on the market. We
think that a similar type of unit was at one time
énanixlewtmed and sold by the British Thomson Houston

0. Ltd.

J. W, (Salisbury). The carborundum crystal may be
obtalned from Electradix Radios, whose advertisement
appears in these pages.

W.J.A.(5.W.8). Weregret that the issue in question
is now out of print and thus we are unable to supply
any more complcte details. What difficulties have you
encountered ? If you can state these, and enclose
a stamped and addressed envelope, we will endeavour
to help you.

H. J. B. (Hockley). We have only used the colls in
one receiver, and, as the makers havelinformed you, the
coilsare now out of date and superseded by the G type.
A circuit diagram appears on page 307 of our issue
dated October 28th 1933, and a blue-print of this
receiver may be obtained for 1s. (P.W.32).

F. W. F. (Sparkhill). The vertical aerial is probably
to be found the most suitable in your case. The dual
adapter in the light-holder will be quite suitable. If you
fit a lightning switch it should be outside the house to
afford complete protection.

A. J. G. (Forest Hill). The scheme does work in
certain cases, but many listeners have experienced
difficulty, and apparently the colls are not ali-suitable.

€. V. B. (Windsor). Two valves may be used in the
detector stage and the arrangement has been given
in our pages. A special centre-tapped reaction winding
is required, and full details will be found in our issue
dated March 4th, 1933.

I. H. (Swansea). The components should certainly
be of use in the construction of a mains set, but it
would be essential to know all the characteristics of
them, and this information will not be found printed
or otherwise given. Without elaborate apparatus you
could not ascertain the details and would have to
communicate with the makers.

W. J. P. (Sidcup). The Paraphase ampllfier was
described in our issue dated January 18th last,

A. K. (Newcastle). The coils should certainly be
suitable, but we cannot guarantee resuits unless you
emslé)y those coils which we used in the original
model.

P. C. (Hayes). We regret that we have no details of
the coil, and suggest you communicate with the
makers, E.M.I., at Hayes.

J. E. (Shipley). If all components are in order, we
suggest that you use a varfable .0001 mfd. in place of
the fixed coupling condenser in order to modify the
coupling.

. T. R. (Sparkbrook). We regret that your query is
not, clear. There should be no troubles from surge in
the case mentioned by you.

J. G. G.(Bristol, 2). The present valve will be retained
and i8 quite suitable for A.V.C. working.

W. V. (Birmingham). The receiver should function
correctly, but in view of ygur difficulties we suggest

ou communicate with th& makers as some circuit
¥uult may have developed,

H. G. (Fulham). There should be no hum, and this
would indicate an open grid eircuit. Can you check
all connections and components in this direction ?

F. C. (Daiston). There would appear to be a circuit
fault, but it is not identifiable from your rciarks.
Can you give further particulars, especially as to the
source of H.T. supply.

J. F. (Manchester). We cannot give you detalls of
an electrolytic charger of the output mentioned. Why
not use a metal rectifler ?

J. R. (Liverpool). The combination of cofls and
condensers should prove quite effective, but we have
not tried them and cannot give any guarantee of the
results to be expected.

W. A. H. W. (Bristol, 7). The shorting of the reaction
condenser plates is no indication, and is, in fact, dan-
gerous, as the H.'I'. is short-circuited, and there is a
possibility of damaging the reaction winding on some
coils. It would appear either that the H.T. is in-
sufficient, or that the valve is unsuitable.

L. T. M. (Lincoln). The oscillator may be used to
provide a constant signal at the aerial, and the output
meter used to check ganging, or you can carry out the
adjustment mentioned in our issue dated February
15th last, page 698,

R. S. (Plymouth). We suggest you construct the
Converter-adapter which is the subject of blue-print
P.W.48A.

G. S. (Sheerness, E.). The 4,000 ohms ’phones will
prove most sensitive, and if you employ the low-
resistance models you would need a special ‘trans-
former in order to match the output valve,

S ——h
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i \MPORTANT GUIDE
¢o SUCCESSFUL
ENGINEERING CAREERS

After months of intensive effort and research,
we are pleased to announce that the 1936 edition
of our Handbook
TURITIES ** is now out of the publishers hands
and ready for free distribution.

Containing 208 pages of practical guidance, this
book is, beyond argument, the fluest and most
complete handbook on Successful Engineering
Careers ever compiled.
be on the bookshelf of every person interested in
Engineering whatever

833

experience.

A.M.1.Mcch.E.,

PORTUNITIES

2
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INEER

ENG

NOW. There 18 no cost or obliga
tion of any kind.

BRIISH INSTITUTE OF
ENGINEERING TECHNOLOGY

409A, SHAKESPEARE HOUSE,
17, 18, ‘& 19, STRATFORD PLACE,
LONDON, W.L

The Handhook contains, among other intensely
interesting matter, det’ails'of B.Sc.,

.EE.,
AM.I.W.T, AM.LR.E, CIVIL SERVICE and
other important Engiveering Examinations ; out-
lines courses in all branches of GIVIL, MECHANI-
CAL, ELECTRICAL, AUTOMOBILE, RADIO-
TELEVISION and AERONAUTICAL ENGINEER-
BUILDING,
MENT, etc., and outlines the unique advantages
of our Employment Department.

WE DEFINITELY GUARANTEE

“NO PASS —NO FEE”

If you are earning less than £10
per week you cannot afford to

Y e
/OPPORTUNITIES."Inyourown

interests we advise you to send

for your copy of this enlighten-
ing guide to well-paid posts, by
filling in and posting the coupon

miss reading ‘“ ENGINEERING

‘“ ENGINEERING OPPOR-

It i3 a book that should

his age, position or

AM.I.CE.,

A. A.M.1LAE,

GOVERNMENT EMPLOY-

./ BRITISH INSTITUTE OF

. ENGINEERING TECHNOLOGY,
/* 408a, Shakespcare House, 17-19, Stratford
’ Place, W.1.
o Please forward Free of cost or obligation of
9 any kind, your 268 page Handbook
. ENGINEERING OPPORTUNITIES.”
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Everything Radio supplied on the lowest terms, Send q
list of requirements for quotation by return. Prompt ‘
delivery, Cush and 0.0.D. Orders Despaiched by Return.
w.B. STENTORIAN UNITS ‘
36.8
Cash Price £2/2/0, or 2/8 with order and 11 monthly ‘
payments of 4/-, 36.

J
Cash Price £1/2/6, or 2/6 with order and 11 monthly ‘
paymenta of 3/,

LONDON RADIO SUPPL
COMPANY

Estd. 1925 {g¥]
11,0AT LANE-NOBLE STREET-LONDON,E-C

M.P.R. 5 WATT AMPLIFIER

Complets with Four Valves, Speaker, and Volume Control
Will Reproduce
Gramophone
Records or Radlo
at full Band
strength. Sup-
plied ready for
comnecling to
pick-up or micro- _
phone, For AC Mains only. Price £5 5 0 netit,
Send for full partlculars. ’Phone: Romford 738.
MPR Electrical Co., 252 Vietoria Road, Romford, Essex

GREAT FUN this Home Racording
of your own voice and costs so little,

Complete tracker with magnetio cutter head and diamond. Tixed

zu ﬁour radio-gram in 5 mins. Only 27/6 complete. Blank discs
= doz.

One of the many ELECTRADIX BARGAINS,

X-RAY TUBES, As illus. previous issues. DBrand new
W.0, Hospital Burplus. 7° dia. bulb, big tungsten
electrodcs. Full emission. Cost £5. Sale 10/-.

PHOTO CELLS. R.0.A. UX867. Talkie model 25/, few
Osram O.M.Q. 35/, Belenium Raycraft, 21/-, Photronic
self. gen. cells work meter direct 21/6.

ALL-WAVE CRYSTAL SETS for plug-in coils, 2 tuning
condensers, semi-perm. Detector, §/6. Why bother to
make one when cheaper to .buy ours .

MICROPHONES. We are makera and ecarry the
largest and most varied stock in London. Prices are low and
these are models for all purpotes. From 1/-, 48 or 55 m/m Carbon
Diaphragma 44,

AMPLIFYING VALVES, Large, 100 watt Osram T3, T2A and a
DET, 1 8/W ; all £6 valves at 45/- each. 300 watt AB500 Mullard
and T7A Dsrams, 55/-,

ROTARY CONVERTORS and ALTERNATORS, as new, for 220v.
D.C. or drive 150 and 200 watts, £3/17/8. 400 walts in Silence
Cabinet, £16, Also 30 and 90 watt sets cheap.

WE MAKE SWITCHBOARDS, SWITCHGEAR, CHARGERS,
RHEOS., AUTO CUT-QUTS, PUMPS, BLOWERS. Large stocks at
low prices. A.C. to D.C. Rectifiers for charging or motors. Ald
stee! clad. 1} kw. £30 model, new, with valve, for 200 to 250
volt, A.C. mains to output D.C. 220 wqls 6 amps. Bargain,
1} kw. Hewittic enclosed type, used, with new vaive for D.O.
output 210 volta 6 amps. Westinghouse A.QO. Charger for. D.C,
output 280 volls § amp., with meter and switch.

If unable to call, send for Bargain List " N,” or wrlte, stating
your wants.

ELECTRADIX RADIOS

218, Upper Thames St,; London, E.C.4
—— =i’ Phone : Centtal 4611
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PRACTICAL AND AMATEUR WIRELESS

Practical and Amateur Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS.

STRAIGHT SETS.

Battery Operated.

One-Valve : Blueprints, 15, each.
Date of I'ssue. No.of
Blueprint.
All-Wave nipen (pentode) . PW31A
Two-valve : Blueprints, 1s. eath.
F¥our-range Super Mag Two (D
Pen) £ o b . 11834 PW36D
Three-valve : Blueprints, 1s. cach:
Selectone Battery Three (D 2LF
(trans.)) . -— PW10
Alpha Q.P. P. Three (DQ P).. - PW14
Yerrocart Q.P.P. Hi-Ma" Thres
(8G,D,Q.P.P.) . — PW15
Sixty- Smlllng Three (D 2 LF
(1.C. & trans.)) 2.12.33 PW34A
J.eader Three (8G, D, Pow.) e = "PW35
Summit Three (HF Pen, D, Pen)  18.8.34 PW37
All Pcnbo(le Three (HF Peu, D
re en), g .o 22,934 PW30
Hall \Inrl\ Three (SG , Pow.) — PW4l
Hall-Mark Cadet D, LF, Pen
16.3.35 PWis

(R.C.))

F.J. Cnmm 8 Silver Souvenir (H[‘
Pen, D (pen), Pen) (All-wave
Threc)

Genet Midget (D, 2 LF (trans)

Camco Midget Three (D, 2 ir
(trans.)) .

1936 Sonotone Three-Four (BE‘
Pen, HTF Pen, Westector,

Pen 00 X 1. s
lm(t}{cr,v All-wave Three (D, 2 LK
The Monitor (HF Pen, D, Pen) ..
Four-valve : Blue%rmts, 1s. each.

Fury Four (2 8G, D, Pen)
Beta Universal Four (8G, D, LE

(1. B)

Nncleon Closs B Four (SG D
(8G), LF, Cl. B)

Fury Four Supcr (8G, SG D, Pen)

Battery Hall-Mark 4 (IIF Pen D,
Yush-Pull)

¥. J. Camm's Suporformer (SG,
8G, D, Pen) ..

13.4.35 PW40

Mains Operated

Two-valve : Blueprints, 1s. each.

A.C. Twin (D (pen), Pen)

A.C-D.C. Two (3G, Power) ..

Selection A.C. Rndlogr'\vn 'lwo
(D, Pow.) od

Three-valve : Blueprints, 1s. cach.

Tiouble- Diode-Triode Three (HF
Pen, D.D.T,, Pcn) 54

D.C. Ace (8G, D, Pen)

A.C. Three (8¢, D, Pen) .

A.C. Leader (HI' Pen, D, Power)

D.C. Premier (HF Pen, D, Pen). . 31.3.3¢4
Tbique (HF Pen, D (Pen). Pen).. 28.7.34
Armndn Mains Three (HF Pen, D
.. 18.8.34 Pw3s
F. J. Cnmm s A.C. All-Wave Silver
Souvenir Three (HF Pen, D,
Pen e o o8 .. 115635 PW350
“ Allwave ** A.C. Three (D, 2LF
%R.C.)) e og o0 .. 17835 PW54
A.C. 1936 Sonotone (HF Pen, HF ¥
. Pen, Westector, Pen) .. .. 31835 PW56
Four-valve : Blueprints, 1s. each.
A.C. Fury Four (8G, 8G, D, Pen) — PW20
A C Fur) Four, Super (8G, 8G, D,
en) - PW34D
Al (_‘ Hall Mark (HF Pen, D, Push-
Pull — PW45
Universal Hall-Mark (HF Pen, D.
Push-Pull) oo 00 .o 9235 PW47
SUPERHETS.
Battery Sets : Blueprints, 1s, each.
£5 Superhet (Three valve) —_ PW40
F. J. Camm’s 2-valve superhet,
(two valve) .. 13.7.35 PW52
J. Camm’s £4 Superhet, 4 .. 16.11.85 PW58
Mains Sets : Blue rinfs, 1s. each. :
A.C. £5 Buperhet three valve) .. — PW43
D.C. £5 Superhet, (three vaive) .. 1.12.34 PW42
Unlversal £5 Superhet (three
valve) . — PW44
F.J. Camm’s A.O. £4- Superhet 1 73235 PW59
F. J. Camm’s Universal €4 Super-
het 4 .. 0q oo .. 11.1.36 PWG60
SHORT-WAVE SETS.
Two-valve : Blueprints, 1s. cach.
Midget Short-wave Two (D, Pen).. 15.9.84 PW38A
Three-valve : Blueprints, 1s. each. 3
Txperimenter's Short,-\wve Three
(3G; D, Power).. .. 23,033 PW30A

June ’35 PM]
8.6.35 TWws1
17.8.35 PW53
31.8.35 PWas
8.2.3¢ PW6L
— PWi11
15.4.33 PW17
6.1.3¢ PW34B
—-_ PW34C
- PW46
12.10.35 PW37
- rwis
7.10.33 PW31
— PW19

PORTABLES.
Four-valve-Sluenriats, 1s. each.
Fenﬂncm elght Port'\bla Four (3G,

- PWI2

MISCELLANEOUS.

S.W. Converter-Adapter (1 valve) 23.2.35 PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.

Four- stntlnn Crvstal Sel oo AW427
1934 Crystal a e — AWLH4
150-mile Crvstal Set . e — AW150
STRAIGHT SETS. Battery Operated.
One-valve : Blueprints, 1s. each.
B.B.C. Specl'\l One-valver e - AW387
Twenty-station Loud- speaker
One-valver (Class B) .. e — AW449
Two-valve : Blueprints, 1s. each
Melody Ranger Two (D, Trans) —_ AW388
Full-volume Two (SG, Det, Pen) — AW392
Iron-core Two (D, Trans) e — AW305
Iron-core Two (D, Q.P.P.) 12.8.33 AW300
B.B.C. National Two with Lucerne
Cofl (D, Trans) .. o AW377A
Big-power Melody Two with
Lucerne Coil (SG, Trans) e — AW338A
Lucerne Minor (D, i’en) 5o . - AW 420
Three-valve : Blueprints, 1s. each.
Class-B Three (D, Trans, Class B) 22.4.33 AW380
New Britaln’s Favourite Three
(D, Trans, Class B) 15.7.33 AW394
Home-Built' Coil Three (SG D
Trans) AW404
Fan and Fumily Three (D Trans
Class B) . . 25.11.33 AW410
£5 bs. 8.G. J (SG D Tmns) 2.12.33 AW412
1931 Ether Searcher: Bascboard
Model (SG, D, Pen) .. .. 20138 AW41T
1934 Ether Searcher: Chaﬂsis
Model (8G, D, Pen) . —_ AW110
Lucerne Ranger (SG D, 'hans) —_ AW422
Cossor Melody Maker w {th Lucerne
Coils - = . R AW423
P.W.H. Mascot with Lucerne Coils
(D, RC, Trans) . N AW337A
Muliard ~ Master Three  with .
Lucerne Coils . — AW424
£5 5. Three : De Luse Version
(SG, D, Trans) . 19.5.34  AW43S
anerne Stnlght “Three (D ]lL :
Trans) —_ AW437
AllBritain'lhree(HF Pen D Pen) - AW448
“ Wireless League’’ Three (HI
Pen, D, Pen) 3.11.34 AWd451
Transportable Three (8G, D Pen)- o WM271
£6 6s. Radiogram (D, RC Tmns —_ WM318
sSimple tune Three (3G, D, i’en) .hme ’88  WM327
Lconomy pentode Three (5G, =
en) .. Oct."33 WM337
¢ W.M." 1934 Standard Three
(SG, D, Pen) 50 od B WM351
£3 3s. Three (8@, D, Trans) .. Mar.'34 WM354
Iron-core Band-pass Three (SG, D,
QP21) .. June’'34  WM302
1935 £6 6s. Batwr} “Three (SG D, 1
Pen WM371
Gr ndu.\t,lng to fa Lo“ frcquem,)
Smge D, 2LF) . — WM373
. P2 (Pen. D Pen) . June'33  WM380%
Cert,alnty Three (SG, D Pen) .. Sept.’35 WM393
Minitube Three (8G, D, Trans) .. Oct.’35 WM396
All-wave Winning Three (SG D
Pen) 50 o . Dec.'35 WM400
Four-valve : Blueprints, 1s. 6d. cach.
Gd/- Four (SG D, RC, Trans) .. — AW370
“A.W.” Ideal four (2SG D Pen) 16.0.33 AW{02
2 H.F. Four (28G, D, P - AW421
Crusaders’ A.V.G, 4 (ZHF D,
QP21) .. 5o 18.8.3¢ AW445
(Pentode and Class-B Outputs for
above : blueprints 6d. each) .. 25.8.34 AW4454
Self-contained Four (SG, D,
Class-B) . Aug.'33  WM331
Lucerne St,rmr'ht, Four (SG D, LF
Trans) . WM350
£5 5. Batwry Four (HF D,
2LF) 0o o0 .. Feb.'35  WM381
The H.K. Four .. . oo Mar.'35 WM384
Five-valve : Blueprints, 1s. Gd. oach
Super-qlmuty Five (2HF, D,
Trans) Ma]/ ‘33 WM320
New Clau B Five (260 D LF
Classz B) .. Nov.'33  WM340
Class-B Qu:\dmdvue (..SG D LF,
Class S . . Dec.’33  WM344
1935 uper F ve B'\tter) Bu r~
et) o . ( . po . WM379
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These blueprints are full size. Copies of appro-
priate issues containing descriptions of these sets|
can in most cases be obtained as follows :—

& Practical Wireless ** at 4d., * Amateur Wireless *’
at 4d., ‘ Practical Mechanics* at 7§d., and
“ Wiceless Magazme 2 at 1/3d, post paid. Index
letters  P.W,”” refer to * Practical Wireless *’ sets,
“ P.M.? to “ Practical Mechanics ' sets, ¢ AW.’ 3
rcfer to “ Amateur Wireless’® sets, and “ W.M.”
to “ Wireless Magazine *’ sets. Send (preferably;
a postal otder (stamps over sixpence unacceptable

to ¢ Practical and Amateur Wireless >’ Blueprint|
Dept., Geo, Newnes, Ltd., 8-11, Southampton|
Street, Strand, W.C.2.
Mains Operated.
Two-valve : Blueprints, 1s. each.
Consolectric Two (D, Pen) A.C. .. 23.0.33 AW403
Eeconomy A.C. Two (D, Trans) A.C. —_ WM286
Unicon A.C./D.C. Two (D, Pen) Sept. '35  WM39
Three-valve : Blueprints, 1s. each.
Home-lover’s New  All-electric
Three (SG, D, Trans) AC. .. — AW383
S.G. Three (SG, D Pen) A.C. . . AW390
A.C. Triodyne (SG D, Pen) A. C.) 10833 AW399
A.C. Pentaquester (H F, Pen, D,
Pen) A.C. . 23634 AW43D
Mantovani A.C. Three (lﬂ"l Pcn,
D, Pen) A.C. -— WH374
£15 1568, 1936 A.C. Radlogmm
(HF, D, Pen) . Jan. ’36  WM401
Four-valve : Blueprmts, 1s. Gd “each. .
All Metal Four (2 8G, D, Pen) .. July ’33  WM320
“W.M.” A.C./D.C Super Four .. 'Feb. '35 WM382
Harris Jubilee Radiogram g0 Ma,/ '35 WM386
SUPERHETS.
Battery Sels. Bluepnnts, 1s. 6d. each.
“ W.M.” Stenode . R WM373
Modern Super Senior 3 WM375
Varsity Y¥our 3 00 Oct 35 WA395
Mains Sets ¢ Bluepnnts, 15. 6d. each,
1034 A.C. Century Super A.C. 10.3.34  AW425
Heptode Super Three, A.C. .. May'34 WM350
““ W.M.” Radiogram Super A.C. —_ WM366
‘“ W.M.” Stenode, A.C. .. . Sept.'34  WM370
1935 A.C. Stenode. . 0o . dpl. '35  WH385
PORTABLES.
Four-valva : Blueprints, 1s. 6d. cach.
Midget Class-B Port,ablc (8G, b,
L.F, Class B) 20.5.33  £W339
Holld’ly Portablc (SG D LF
Class B) . 1.7.33 AW393
Family TPortable (HF D RC
Trans 22934 AW7

ns)
Two H.F. Portable (2 SG D
21

QP21) June ‘34 WMIG3
Tyers Portable (SG D, 2Trans)

Aug. *34  WML67
SHORT-WAVERS —Battery Operated.
One-valve : Blueprints, 1s. each.
S.W. One-valve converter {price Gd. ) — AW320
$.W. One-valve for America 00 AW 429
Roma Short-waver — AW452
Two-valve : Blueprints, 1s. each.’
Ultra-short Battery Two (S(;det
Pen) . Feb.'36  WH402
Home-! made Coil Two (D Pen) -— AWid0
Three-valve : Blueprints, 1s. each.
World-ranger Short-wave 3 (D,
RC, Trans) - AW35S
Experimenter’s 5- me'.rc Set (D
‘I'rans, Super-regen) 30.6.3¢ AW438
Lxperimenter’s Short-waver  Jan. 19, *35 AW463
The Carrier Short-waver .. .. Judy 85 WMS300
Four-valve : Blueprints, 1s. 6d. each.
A.W. SBhort-wave Worid Beater
(HF Pen, D, RC, Trans) —_ AW436
Empire Short—\vaver (8G, D, BC
Trans — WM313
Standard Four-valve Short—wnvcr dar. '35 WM383
Superhet : Blueprint, 1s. 6d.
Simplifled Bhort-wave Super .. Norv. '35  WM397
Mains Operated.
Two-valve : Blueprints, 1s. each.
Two-valve Mains Short-waver (D
Pen) A.C. — AW453
“ WM Band—spread Short-waver
(D Pcn) AC./D.C 5o .. Aug. '3+ WM3G8
W.M.” Long-wave ‘Converter .. — W30
'I'hne vnlve 5 Blueprmts 13. each.
Emigrator (S(} D, Pen,) A.C. WM352
Four-valve : Bluepnnts 1s. 64, each
Gold Coaster (8@, D, RC, Trans). .
AC. oo WA292
Standard Four-valve A.C. Short-
waver (3G, D, BC, Trans) .. duy.'35> WM
MISCELLANEOUS.
Enthusiasts Power Amplifier (1/6) June '35 WMB387
L!stener's 5-watt A.C. Amplifler
(1 Sept.’35  WM302
Radlo Unit. (2v ) Tor WM392 (ls) Now. ’35 WM3V8
Harris Electrogram (battery am-
piifier) o .. Dec.’35  WDN399.
De LU\e Concert A.C. Klectro-
ar.’36  WM403"
New style Short wave Ad'xptcx
1/~ .. June’'35  WM388
Trickle Ch'u'gcr (M ) soJan. 5, °35  AW462
Short-wave Adapter 00 Dec. 1, '834 AW456
Superhet, Converter Dec. 1, "34. AWA4ST
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Heterodynes or Oscillation ?

“Is there are adjustment in a single
condenser tuning to stop oscillating on some
stations which I cannot tune in—especially
on the higher band ? Also can you give me
the address of the makers of the Alba Super-~
het radio-gram ? *’—G. H. (Coventry).
THE fact that you mention a superhet

4 receiver after your query leads us to
believe that you are experiencing the
oscillation on this receiver, although the
reference to single condenser tuning may
infer either that the set is ‘‘ one-knob ”
control, or refer to a one-valver. In the
Intter case, excessive reaction is indicated,
due to too high a value of H.T. on the
valve coupling between the H.F. choke
and grid coil, or high minimum of the
reaction condenser. In the case of a
superhet, however, second channel whistles
are responsible for the trouble, and a fault
may be present in the receiver if these are
excessive. Certain stations are heterodyned,
however, by others working on a wavelength
very close to those stations, and only a
whistle filter in the receiver (which will
also cut out top notes) will remove the
trouble. The makers of the Alba receiver
are A. J. Balcombe, Ltd., 52-58, Tabernacle
Street, London, E.C.2.

A .006-mfd. Pre-set

““In your issue of the 14th January last
you gave a list of parts to convert the
Multi-range D.C. meter to enable A.C.
voltages to be read. I have got all the parts
but one and that is the .006 mfd. pre-set.
My radio dealer tells me that no one makes
such a condenser and I would like you to
tell me the maker’s name of the one used
in the original set.”’—E. M. (York).

'HE pre-set which was used by Service
Engineer in the original meter was
a Formo, but this particular capacity has
now been discontinued. It may be obtained
at some stores, but in the event of any
difficulty a .002 mfd. pre-set may be used
in parallel with a .004 mfd. fixed condenser
and will provide sufficient variation in
capacity.  Alternatively, you could usc
two .002 mfd. pre-sets in parallel with a
.002 mfd. fixed, but this is not essential as
sufficient variation will be obtained with
the above scheme.

Intermittent Contact
¢ A fault has developed in my A.C. set
which I cannot locate. When I switch on
signals will be very good, perhaps for all
the evening. At some times, however, there
is a little click, and a deep hum then starts
and will not stop unless the set is switched
off and allowed to get quite cold. Even if
switched off for, say, two minutes, the hum
is there directly I switch on again. I have
tested the valves and cannot sce any loose
connections. Can you suggest anything,
please ?,"°—G. T. (Oundle).
'HE trouble is no doubt due to a looso
contact which maintains its position
due to springiness in the contact until
shaken by a loud signal. This breaks the
contact and in view of the hum it would
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appear to be in a grid circuit. Alter-
natively, the break may result in a
short eircuit of the H.T. supply, thus
causing hum due to an overload
of the mains section. In view of
these facts check coils; transformer
secondaries, and bias circuits, as well as
H.F. chokes (especially where a metal
screen is fitted) and decoupling condensers.
There is just a possibility that the trouble
arises when a certain_value of current is
passed, but in view of the fact that you
state that on some evenings everything is
in order, we suspect the volume difficulty
above mentioned.

Short-wave Converter

*“1 propose to build a short-wave con-
verter similar to that published by you some

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service i3 intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
‘We regret, that we cannot, for obviousreasons—

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

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

(3) Suggest alterations or modifications to
commercial receivers.

~(4) Answer queries over the telephone.

(56) Grant interviews to querists.

Please note also, that queries must be limited
to two per reader, and all sketches and draw-
ings which are sent to us should bear the
name and address of the sender.

Itfa postal reply i3 desired, a stamped addressed envalope
must be enclosed. Send your -gueries. to the Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Newnes,
Ltd,, 8-11, Southampton Street, Strand, London, W.C.2,

)} ) () o ;-0.‘

time ago. You used a standard H.F. choke
and a short-wave choke In series, but I have
a special all-wave choke in which two
separate bobbins are used, and should like
to employ this. Will it be in order to doso 9 **
—G. W. Q. A, (Fulham).

N this particular circuit it is essential to
use two separate chokes, unless, of
course, you can provide a tapping point at
the correct position. Your all-wave choke
in two scctions is probably a very good
choke, in which the two section scheme has
been adopted to form an astatic winding
and thus reduce the possibility of interfer-
ence with other inductive components.
Thus a tapping at the junction of the two
formers would not produce the desired
cffeot. The short-wave choke (which is
joined direct to the anode) is to stop the
local oscillations from reaching the receiver
with which ‘the converter is used, whilst
the standard choke which follows is simply
the standard choke coupling to the H.F.
circuit. You must, therefore, use the
separate components unless you can obtain
an all-wave component in which a suitable
short-wave section may be tapped off.

Delay Voltage

‘““I have built a superhet and fitted
AV.C. from a double-diode-triode circuit.
I find, however, that when tuning in there
is a terrible noise between stations, and as
a result I have to turn down the voiume
control and hove that I shalli hear a station

835

when I get to it, then turning up the control.
I believe there are several ways out of this
trouble, but I have not been attending to
wireless matters for .some years and am
rather out of date. What do you suggest as
the best way out for me ? *’—B. de V. S.
(Brussels).

A SIMPLE way out would be to fit a

visual tuning indicator to show when
a station was tuned in, turning off the
~volume control before adjusting the tuning
control. Therc are several alternative
types of indicator available, and fitting
will depend upon the set and expense you
are prepared to meet. On the other hand, the
circuit may be improved if you fit a delay
control, in which the A.V.C. does not come
into effect until a certain signal voltage is
obtained. Again, the delay voltage will
have to be selected according to the power
of the receiver and other circuit details.
There are several methods of obtaining the
required voltage, and we are unable to
assist you without a wiring diagram .of the
receiver.

D.C. and H.F.

““I am enclosing a circuit of my four-
valve set which I have built from various
details given in your paper. This is the first
set I have designed, and my efforts have not
met with much success. Volume is terribly
poor, less, in fact, than a good twe-valve set,
and there is much instability, Is there
anything which is obvious from the diagram
I enclose which might lead to the trouble ? *°
—C. 0. L. (Buistol).

WE note from the diagram that the
filament return path is taken via
the chassis. Although you have spelt the
word wrongly, we imagine this to be the
special metallised surface similar to that
employed by us, and in view of the odd
size of the chassis marked by you it would
appear that you have cut this up and
prepared your own. The metal coating is
not to be recommended for the passagc of
the filament current or any similar high
value of direct current, although it might
carry it if not subjected to too much
handling, etc. In view of the fact that you
may have cut this about, the surface is
probably broken in more than one place
ahd thus it is perhaps of little use even for
H.F. circuits. @We therefore advisc the
linking up of all points marked M.B. on
your sketch, when no doubt the whole of
the trouble will disappear. "It should be
remembered that the metallising is intended
for H.F. screening and H.F. circuit return
paths only, in which respect it will be found
to be ideal.

Meter Movements

‘I am anxious to make up a special mefer
in which I need a good moving-coil move-
ment. Is there any firm from which I could
obtain the necessary moving coil and a
suitable magnet? I have not yet worked]out
full details as it will depend upon the actual
size of the parts I can get. T have tried
making them, but find that it is a little too
delicate for the tools which I possess.’””—
B. G. (Handsworth).

 JE believe a suitable movement could.
be obtained from Electradix Radios,
218, Upper Thames Street, London, E.C.
So far as we are aware no other firm supplies
the parts for a meter of the type described
by you, although you could communicate
with one or two well-known firms regarding
the matter.

The coupon on cover iii must be
attached to every query

PN T
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Miscellaneous Advertisements

Adverhsemems are accepted for these
columns at the rate of 3d. pexr word. Words
“in*black face andfor capitals are charged
double this yate (minimum charge 3/~ per
paragraph). Display lines are charged at
6/« per line, All advertisements must be
prepaid.  All communications should be
addressed to the Advertisement ‘Manager,
“ Practical and Amateur Wireless,”
‘B,TSon!hampton Street, Strand, London.

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Seccndhand, etc.

PREMIER SUPPLY STORES |
PREMIER SUPPLY STORES |
PREMIER SUPPLY STORES

LL previous bargains advertised are still available.
A Send 3d. for large illustrated catalogue inciuding
Bargain Supplement,

ORLD Famous Continental \'nlves, mains type,

4/6 each H.L., L. ; screen grid ; variable mou

screen grid ; 1, 3and 4 watt A.C. output directly heated
pentodes ; 250 volt 60 m.a. full valve rectifiers,

V.M.H.P, D.D.T., diode tetrodes ; .A.C., D.C. t)pk’S,'

20 volts, 018 amp., filaments ; screen grid ; variable
mu screen grid ; H., H.L., power and pentodes.
HE Following Types, 5/6 each : 350v. 120~m.a.,
full wave rectlﬁers, 500v. 120 m.a., full wave
rectlﬁers, 21 watt, mdxrpctly heated pentodes.
2-VOLT HF., LF, 2/3; povwer, low consumption
power, super po“er, 2/9 ; sereen grid, variable
mu_screen grid, 5- or 4-pin pentodes, V.M.H.P
H.F.P,, Class B, 5/-.
HE Following American Types, 4/6 ; 250, 210, 245,
47, 46, 24, 35, 51, 57, b8, 55, 37, 80, 6A7 2A7,
27, 77, 78 2A5 281 all other Amencan t\pes, 6/6
each.
REMIER Xit of Parts for 1 Valve 14/150 metres
receiver or adaptor, complete with coils, ehassis,
and circutt, 12/6.
PECIAL Offer. Bargain Parcels, Every pareel is
amazing value, being genuinely worth seyeral
times its cost available in 5/-, 10/-, 20/- Parcels.
ISSEN Ganged Bandpass Coils, set of 3, with inte-
L gral switching, 6/11, or com[)letemth 4\ chassis.
Valveholders, 3-Gang Condenser and Drive, 14/6,
Circuit supplied.

PREMIER SUPPLY STORES

20-22, High 8t., Clapham, 8.W.4 ("Phone : Macaulay
2381), and 165, Fleet St., E.C.4 (next door to Anderton's

Hotel). 'Phone : Central 2833,
ANKRUPT Bargains. List free. TYarge stock
sets. Alba 3v. 8.G., pentode, with M.C. and

batteries, sealed cartons as listed £6/19/6, for 77/0.
Cossor D.C. mains S.G. pentode 3v. sets, M.C., listed
£9/15/0 for 85/-. Amplion A.C. superhet radlogmms
as listed 21gns. for £14. Ferguson Allwave superhets
ov. A.C./D.C, £7/10/0 8v. push-pull 11gns. Kolster
Brandes 19gns 7v. A.C./D.C. console, 10gns. Mldlxet
sets Ferguson 00/0 ""Continental 35/0 AC/DC

Collaro A.C. motors 30/0. M.C. speakers, most types
of valve replacements, large stock components.—
Butlin, 6, Stanford Avenue, Brighton. Preston 4030.

TH]} following unused set manufacturers’ Surplus ;
. all goods guaranteed perfeet ; immediate delivery.
MAGNAVO); sgeakers completc with hum-bueking
coil, output transformers, etc. DC152 (9in.
cone), 22/6. DCl54 (7in. comne), 16/ All with 2,500
or 6,500 ohms fields.
EGENTONE transformers for HTS or HT9, with
4v. 4 amp. L.T. winding, 7/-. Ehminators, first-
class make. Outputs 1560v. 25 ma., 8.G. and Detector.
A.C. type with Westinghouse rectlﬂer, 25/-, A.C. type
with .6 amp. trickle charger, 30{ D.C. type, 12/6.
DU BILIER or TCC dry electrolytic condensers
8 mfds. or 4 mfds., 500v. working, 50 mfis., 50v.,
200mfds., 10v., 3/3, 50mfds 15v.,and 15 mfds 100v.,
2/3. 50 mrds 12v., 2/-. TCC tvpe 3 I condenscrs
any value up "to 001 mfds, 6d. Erie resistances, 1
watt type, 7d., 2 watt, 1/2 3 \\att 1/9. Send for
comé)tehenslve list.
C NVERSION Units for converting D.C. Receivers
to A.C. Mains operation up to 80 watts, £2 each.
ARD, 46, Farringdon Street, London, IL.C.4.
Telephone Holborn 9703.

MISCELLANEOUS

UITABLE valves for each kit by well-known
manufacturers included at the kit price to initial
purchasers of one of our new low-priced home con-
stmcnon kits.
IR CUB,” Short-wave, 19-56 metres, band-
spread, 12/6 All-wave, 10-2,000 metres 18/6.
““ Little  Scout,”” short-wave bnndspre'nd 11,
15-55 metres, 22/6 ** Straight ”* Super 111, 180-2, 000
metres, 15/6. Short-wave adaptors, 10/6. - Every kit
complete with metal chassis and sundries.. EVERY
KIT WITH VALVES, a real double bargain ; order
early and secure. Cash or C.0.D. post 1/-. Enclose also
3d. stamps for complete component tists,
NGLO AMERICAN RADIO DISTRIBUTING
CORPORATION (Dept. 9), 1, Lower James
Street, Piccadilly Circus, London, W.1.

RADIO CLEARANGE

63, HICH HOLBORN, W.C.1.

TEL. : HOLBORN 4631

FROM NOwW ONWARDS WE SHALL BE STOCKING °

A COMPLETE AND' COMPREHENSIVE RANGE

OF AMERICAN VALVES, AT MOST COMPETITIVE

5,6 TRIAD VALVES, OI-A, 24A, 27, 30, 31, 32,
33, 35, 37, 38, 39, 41 42, 43, 456, 46, 47
53, 55, 56, 57, 58, 59, 71A 75, 78, 80, GA6 1C6,
oF7, 2A3 5Z3 12A7, 6A7, GCG 6D, 12Z3 2575,
ALY THESE VALVES OARRY A 90-DAY GUAR:
ANTEE'AND FREE REPLACEMENTS, PROVIDED
THAT THE FILAMENT OR HEATER IS INTACT
"AND THE GLASS IS NOT BROKEN WHEN
RETURNED TO US; 5/6.
19, §-VALVE AMERICAN MIDGET SETS.
Long and Short wave. Aeroplane Dial.
+200 to 250 volts, A.C. or D.C. Amazing results. In
attractive leather-covered Cabinets, colours available :

dark brown or red.

15, 4-VALVE A.C. MAINS CHASSIS. 200 to
= 250 Volts. By well-known proprictary

manufacturer. Muliard Valves. Band-Pass tuned.

Suitable for use with energised Moving-Coil Speaker.

Brand new.
105, 4-VALVE A.C. SET. 200 to 250 Volts.
* By well-known proprietary manufacturer.
Mullard Valves, Moving-Coil Speaker, Band-Pass
tuned. In handsome .Walnut Cabinet. Brand new.
Boxed. H.P. terms can be arranged on application.
10, LISSEN 4-VALVE A.C. SET. Complete in
= Cabinet with Valves and P.M. Moving-Coil
Speaker. Aerial tested. Few only.
79,6 LISSEN BAND-PASS 3 BATTERY SETS.
Complete in handsome Walnut Cabinets.
Iron-Cored Coils.
Coil Speaker. Brand

Band-Pass Tuned. P.M. Moving-
new.
55, LISSEN 4-VALVE A.C. CHASSIS. 200 to
- 250 Volts, complete with Valves. Aerial
tested. Few only
50/ LISSEN 100 STATIONS SET. Complete in
= Cnblnet with Valves and Speaker. Aerial
tested. Few ol
59, FEW ONLY LISSEN ALL-WAVE 4’s.
Complete in Cabinet with P.M. Moving-Coil
Speaker.

Brand new.
15 ENERGISED MOVING-COIL SPEAKERS.
Made by well-known manu-
facturer.

“ 2,500 ohms,
19 ,1 Made

"List rice, 35/-.
P.M. MO\IING COIL SPEAKERS.
This

by well-known manufacturers.

season’s model. List price, 39/6.

32, COLLARO A.C. GRAMOPHONE MOTORS.

bods Suitable for 100 to 250 Volts. Brand new,

0Xe

2,6 LISSEN 2-VOLT BATTERY VALVES., 12
Metallised, brand new, boxed.

3, LISSEN 2-VOLT CLASS B VALVES. Type
BB 220 A. Brand new, boxed.

2,-‘ POLAR 2-GANG CONDENSER. 0.0005
Section, unscreened.

10/ COMPLETE LISSEN SUPERHET AS8-
SEMBLY. Comprising 3-Gang Superhet

Condenser. 126 k/c Oscillator Section. Set of Ganged
Superhet Coils withi Switch and two 126 k/¢ LF.

Transformers, A wondcrful bargain.
2,11 LISSEN INTERMEDIATE FREQUENCY
TRANSFORMERS. 120 k/es. Brand

new, boxed. List price, 8/6.
2,11 LISSEN IRON-| OORED OSCILLATOR COits.
126 kcfs. I‘ully scrcened. Brand new,
Boxed. List price, 12/6.
,1 BRYCE MAINS TRANSFORMERS

250.0.250, 80 m.a., 2.0.2 Volts, 2.5 amps.,
2.0.2 volts, 4 amps., Shronded.
9,6 350.0.350 Volts 120 m.a., 2.0.2 volts 2.5 amps.,
2.0.2 volt 4 amps. Shrouded.

11,6 350.0.350 Volts 120 m.a., 2.0.2 Volts 2.5
amps., 2.0.2 Volts 4 umps, 2.0.2 Volts
2 amps, Shrouded

11,6 500.0.500 Volts 150 m.a., 2.0.2 Volts 2.5
mps., 2.0.2 Volts ¢ amps., 2.0.2 Volts
2 amps., 2.0.2 Volts 2 amps. Shrouded.
8,-‘1 H.i.8 TRANSFORMERS, 250 Volts, 60 m.a.,
2.0.2 Volts 4 amps.
11,6 DITTO. With H.T.8. Metal Rectifier.

ALL THE ABOVE TRANSFORMERS ARE OF
FIRST-CLASS MANUFACTURE, BRAND NEW
AND OSRRY MAKERS' GUARANTEE,
, {UTILITY 3 GANG MIDGET SUPERHET
® CONDENSERS. With 110 kjc Oscillator
Section, fully screened.
2,11 |BRITISK RADIOPHONE '3-GANG SUPER-
HET &ONDENSERS, 'With 110 kcfs
Osclllator Section, unscreened. Wonderful bargain,
2 8 mid. and 4 mfd. DRY ELECTROLYTIC
CONDENSERS, by well-known manufacturer.
450 Volt working, 500 Vot Peak, Brand new.

11, HANDSOME 'WALNUT FLOOR MODEL

CONSOLE" CABINET. An unrepeatable

bargain.

1,1 LISSEN CENTRE TAP OUTPUT CHOKES.
Brand new, boxed. List price, 7s. 6d.

1,6 LISSEN INTERVALVE SMOOTHING CHOKES.
Brand new, boxed. List price, 7/6,

2,6 PEAK 4 mid. PAPER CONDENSERS. 750
Volt test.
1 . PEAK1 mid. PAPER CONDENSERS, 500 Volt

working.
4 mid. POST OFFICE TYPE MAINSBRIDGE
CONDENSERS. 250 Volt working.

(Continued at top of columin three)

1/-

_HIVAG'VALVES,

(Continued from foot of column two)
Gd.' DRILLED METAL CHASSIS. 3 Valve type.

Gd 1 WATT RESISTANCES. Al sizes by well-
* known manufacturer.

sd TUBULAR CONDENSERS. All sizes up to 0.1

By well-known manufacturer.
Complete range in stock, send for

lists.

2,“ G.E.C. 110 K/C INTERMEDIATE FRE-
QUENCY -COILS. Complete with two

Trimmers.

",6 G.E.C. 500,000 ohms VOLUME CONTROLS.
With Switch.

1,-‘1 G.E.C. MANUFACTURERS TYPE L.F.
TRANSFORMERS.

LL ORDERS VALUE 10/- OR OVER,

CARRIAGE PAID IN UNITED KINGDOM.
ORDERS UNDER 10/- MUST BE ACCOMPANIED
BY A REASONABLE AMOUNT OF POSTAGE.
NO ORDERS UNDER 10/- WILL, BE DEALT
WITH UNLESS POSTAGE IS INCLUDED.

RAD!O CLEARANCE

3, HIGH HOLBORN, W.C.1.
TEL.: HOLBORN 4631.

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

VAUXHALL —Polar Midget 3-gang condensers,
stralght or superhet, 8/9; Polar full vision,
horizontal or Arcuate dial and driv es, 4/6.
AUXHALL.—Polar station named sc'lles,
horizontal dials, latest settings; 1/9 each
AUXHALL. -—-Flat sheet aluminitim, hard rolled
18 gauge. 12in. x12in. ,2/6; 18x18,5/-. Other
sizes pro rata.
AUXHALL.—Set manufacturers’ surplus, skeleton
type Westinghouse rectifiers, H.T.8, 9/6; H.T.9,
H.T.10, 10/-; complete with fixing brackets ; E "Westce-
tors, W.4, W.X.6 5/0.
VAU}\HALL ‘—Eri¢ Resistances and other well-
known makes. 1 watttypes, all values, 6d. each.
VAU)\HALL .—T.C.C. electrolytic condensers, 8
nofd. and 4 mfd., 550 volt, 3/-; 500 volt, 2/6;
450 volt, 2/5.
AUXHALL. —T.C.C. condensers, tubular, non-
inductive, 0.1, 6d. ; 50 mfd., 50v. workmg, 1/6;
50 mid., 15v., 1/3; 005 6d. ; 0002, 0.0002, 0001
0.0001, 4d. each.
AUXHALL.—T.C.C. mica 0.002, 2,000 volt test,
10d. ; 0.0001, 4d., 0.001, 0.01, 1/ ; 1mifd. Mains-
bridge, 1/3
AUXHALL.—Centre-tapped iron-cored I.F. trans-
formers. Mounted on bases, with terminals,
110 kefs, 6/6.
AUXHALL.—Colvern G.1, G.2, G.3, or G.1, G.2
and G.8. superhet. tvpe, 30/-; Colpaks £2/4
AUXHALL.—Volume controls, Erie, Colvern,
Centralab, 2/-; withswitch, 3/-; all values, from
3,000 to 2 meg. ; Benjamin, class ““B ” transformers,
1-1% to 1, 6/6.
FAUXHALL—B.T.H. Minor, 16/6 ; Senior needle
armature, 29/-; Piezo-Electric, 33/9.
AU\HALL —B.T.H. Truspeed uramophonc
motors, 30/-; Universal D.C./A.C., 47/6; sealed
cartons.
AUXHALL. -—Collaro 32 model, 32/6; Universal
model, 47/6; complete umt AC, 200-250v.,
first quallty plck-ups and volume control 48/-.
XHALL.—T.C.C., 200 mfd., 10- \olt 3/-; Con-
tmental valve holders for Universal valy es, with
terminals, 9d.
AUXHALL.—Chx valve holders, terminals, 7-pin
0d.; 5- pm 7d., W.B. 5-pin 41d.; baseboard
mountmg 6d. ; post pald 2/6 or over, or ‘cod.
AUXHALL UTILITILS 163a, Strand, W.C.2,
4 over Denny’s the Booksellers Temple Bar
9338. Send posteard for lists free.

for

IGHEST possible allowance made on your old

set or components in part exchange for any new

set or Peto-Scott kit. Lists free. Bargain List Free.
R. Wigfle.d, Furlong Road, Goldthorpe, Yorks.

RADIO and ENGINEERING SUPPLIES.
ATTENTION to all orders within 48 Hours.
SATISFACTION Guaranteed or Money Refunded.

ELIMINATORS Special Offer for one week only.
Supertor Quality, Guaranteed 12 months, West-
inghouse Rectifier, 200/260 volts, 40/60 cycies, Output
150 volts at 30 milliamps, tapplmzs at 150, 90 and 60
volts, 19/6 ; with 2-volt }-amp. Trickle Charger, 22/6 ;
Carrm;ze l/- extra,
MIDGET RADIO Sets, 4-valve, with Moving Coil
Speaker, AC/DC 200/260 volts, £3/5/0.
SUPERHET 5-valve, as above, £.>/0/0

HORTWAVE Condensers, Coils and ALL other
Lines advertised last week still available.
TRADE Enquiries; Send stamp for latest Trade

Lists.
RADIO and ENGINEERING SUPPLIES, 88, Edgware
Ttoad, London. °Phone: Pad. 66 2.
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BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

Proprietor, G5NY. Manager, G24AK. Staffed by
experienced transmitting amateurs, Obviously we
€an serve you better,
CAUTION : Beware of coilforms, etc.,, moulded in
cheap bakelite.. Our coilsand formers are guaran-
teed efficient. .
4-PIN interchangeable short-wave coils; set 3.
Cover 15-100 metres, latest ribbed former, 7/9.
1IN. ribbed short-wave coil forms: valveholder
2 type, loloss, 4-pin, 1/6. C-pin, 1/9. Threaded
for winding, 2d. extra.
UTH{ITY 8/6 microdise dials, fitted famous micro-
h high reduction, only perfect short-wave dial,

3/11. 9
SHORT—WAVE H.F. chokes, 9d. Wireless World
states: * Very efficient-—100 to below 10 metres.”
TILITY microvariables 15, 40 mmfd., 1/-; 100
mmfd., 1/8; 465 ke/s litz wound 1.F.’s, 5/6.
RADIOPHONE super ceramic insulated short-
wave condensers, .00016, 3/6 ; series cap, 3/9.
ONTINENTAL A.C. valves, 4/6, VMPT, HPT,
VMSG, AC8G, ACH, ACHL, PT4, Most Ameri-
can types, A.C.Pen., 5/6. i
ZV, types, H.F. detector, L.F., 2/3; LP2, P2,2/9;
Supower, 3/3; VMPT, HPT, 5/6; Class B, 4/6;
8.G., VMSG, §/-.
ARGAIN parcel value 30/-, containing binocular
HFC, 4 750v. test condensers, 6 resistances,
4 wvalveholders, .0003, .0005 variable, electrolytic
gondenser, ete., 5/-. Traders’ parcel, £4/10/0 value,

PECTAL. Set Lissen 3-gang superhet coils, two
Lissen LF.’s, 3-gang superhet condenser; value
63/- for 10/-,
ABINETS, Climax horizontal set and speaker
cabinets, 2/11. Vertical, 3/9. Part postage 6d.
extra. Ekco chromium set stands, 12/6. -
ELSEN.7/6, Ace transformers made for leading
company, boxed, 1/11.
ALL-BEARING air-spaced condensers; World’s
finest manufacturers 4-gang, 3-gang superhet,

1/11. "
NON-INDUCTIVE condensers by leading makers,
M T.C.C., Dubilier, etc., 0.5, 0.25, 0.1, 0.02, 0.005,

STOUNDING offer electrolytic condensers, 44-4
mfd. (separate) 500v., working, 1/6. 848 mfd.,
3/6; 8416 mfd., 3/11.
ENUINE 15/6 Frost potentiometers, wire-wound,
tapered, 10,000 ganged to 50,000 ohms, 1/8.
ISSEN 2-gang coils, 12-2,000 metres, switched
and screened, rothing else required to convert
8G3 to all-wave, 12/6. 4
LISSEN 3-gang bandpasssuperhet coils, 4/6 ; 3-gang
bandpass Tuned grid, 6/11. All with circuits,
MPLION, 3/6; screened H.F. choke, 1/11; Iron-
cored binocular, screened, 2/3. Climax binocu-
lar, 1/3, Telsen, 1/11.
UTILITY 2-gang .0005 Uniknob with large disc
drive, 3/11. Ditto, single, with dise, 2/3.
ISSEN 30hy., 40 ma., chokes, 2/- ; 20hy., 100 ma.,
2/11. Lissen eliminator chokes, 1/3.
GRANIC tapcred potentiometers i-meg., 1-meg.
with 3-point switch, 2/-, Centralab, }-meg., 1/G.
2 GROSS roundhead woodscrews, assorted, 9d.
Solder tags, 6d. ; resincore solder, 9ft., 6d.
USHBACK connecting wire, ready tinned and
sleeved, 6yds., 6@. Heavy, for heaters, 9d.
CREENED iron-cored selective dual-range coils,
with reaction; circuit diagrams, 2/11.
NON-INDUC’I‘IVE tubulars, 1,500 v., 0.01, 0.02,
0.04, 0.05, 0.1, 6d.; 0.2, 0.25, 8d.; 0.5, 9d.
ISSEN 6-way battery leads, with plugs, 6d.
Belling-Lee safety mains plug and socket, 6d.
*TPRANSFORMERS B.T.H. speaker ; suit all moving
coils, 2/11. Manufacturers push-pull, 1/11.
“USES, Telsen }-amp., 1-amp., $-amp., 2d. Telsen
100 ma., 2d.
"T"ELSEN latest differentials, .003, 1/3; .00015, 1/-.
Radiogrand transformers, b
PECIAL. Tour assorted Telsen grid-leaks, 5d.;
twelve various wire-ended resistances, 2/6.
ILLIAMETERS; flush 2%in.,, 5/9; 2}in, /9.
all ranges above 25 m a., visual tuning, 6/9;
.C.C. etc., bias electrolytics, 50 mfd., 50 v., 1/9;
25 mfd., 25 v., 1/3; 15 mfd., 100 v., 1/-; ¢ mfd.,

50 v., 6d.
RADIOMART

Order over 6/- post free. Enquirers must enclose
stamp. .

Catalogucs; general catalogue gives hundreds of
bargains ; short-wave iltustrated catalogue also gives
dlagram of efficient transmitter and receiver; each
13d. Pair 3d., post free.

THE SQUARE DEALERS

19, John Bright St., 22, Summer Row ; mail-orders : 44,
Holloway Head, Birmingham. Telephone: Midland 3254

FREE ADVICE BUREAU

COUPON

This coupon is available until March 21,
1936, and must be attached to all letters con-

taining queries.
PRACTICAL AND AMATEUR WIRELESS,
14/3/36.
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PRACTICAL AND AMATEUR WIRELESS

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, efc:

QOUTHERN RADIO’S WIRELESS BARGAINS,
») ALL GOODS GUARANTEED NEW AND
SENT POST PAID.
PEAKERS.—Celestion Soundex Permanent Magnet,
11/6; Telsen Permanent Magnet Speakers, 16/-.
Telsen Units, 2/9.
ISSEN KITS, ALL NEW IN SEALED CARTONS
.+ AND COMPLETE. With Specified Valves.
Lissen Skyscraper 3-Valve Battery Kits, 42/- each
(List 77/6).
EEMARK SHORT-WAVE ADAPTOR KIT.
Complete with all accessories for adapting set
for 14-150 Metres, 20/-. Superhet Short-wave Con-
vertor Kit, 20/=,
ULLARD M.B.3. THREE-VALVE BATTERY
SETS. Complete with 3 Mullard Pentode
Valves, Permanent Magnet Speaker, Batterfes and
Accumulator. Contained in handsome walnut cabinct,
£5/7/6 (List 8 guineas). In original sealed cartons.
G.E.C. AC./D.C. 3-VALVE RECEIVERS. Ring
Valves. Universal Maing and Voltage. Com-
plete in exquisite Cabinet, ready to plug-in, £3/19/6.
(List, £7/15). Not a midget.
OUSE TELEPHONES. A SPECIAL BARGAIN,
BRAND NEW ONE-HAND TELEPHONES.
Complete on stand, with or without Automatic Dlals.
Cost £4 each to manufacture, 10/- each.
LIMINATORS —Regentone 1935 Series. A.C.
4 Maluns, 200/250 volts, Type Wha, complete with
trickle charger, 39/6; Wia (less trickle charger—
g:(l)l/'tles 30 milliamps), 33/-. Wilc (less trickle charger),
ONDENSERS.—Lotus 0.0005.  Fully screened,
with trimmers, escutcheons, dials and knob,
3-gang, 11/-, 2-gang, 7/3. DYBLOCK SINGLE..0.0005.
complete with all ries, 4/-. TELSEN SINGLE
VARIABLE CONDENSERS, 0.0005, 2/3.
OILS.—Igranic Superhet Coil, set of four (1 Osc.,
2-LF. with Pigtails, 1 ILF. plain),; 9/- per set
(List 50/-). Yarley Square Peak Coils, B.P.5, complete,
2/3. Telsen Iron-eore Coils, W349 midget size, 4/6 each.
CE L.F. TRANSFORMERS.——5/1,.2/9 ; Binocular
H.F. Chokes, 2/-; Standard Screened H.Y.
Chokes, 2/-; ACE MICROPHONES (P.0.) with
Transformers, 5/- cach. This Microphone can be used
with any radio set and is a very efficient article.
“*T"RUE-OHM " RESISTANCES, 1 watt wire ends,
colour coded and marked, 36 on card, assorted
capacities, 7/6 per card.
MERICAN VALVES.—A full range of valves for
/ all Amerlcan sets at 7/- per valve.
OUTHERN RADIO BARGAIN PARCELS.-—
We are offering the following parcels of mixed
components at a fraction of their value. The items
comprise up-to-date Radio parts, new and perfeet,
which are too varied to be advertised individually :—
5 , PARCEL.—Contains modern components,
* valued at 20/-, including Resistances, Condensers,
Colls, Wire, etc.  Circuits of modern Receivers included
with each parcel.
OUTHERN RADIO, 323, EUSTON ROAD,
LONDON, N.W.1 (near Warren Strcet Tube),
’Phone : Museum 6324,
OUTHERN RADIO Branches at 271-275, High
Road, Willesden Green, N.W.10; 46, Lisle Street,
1\\}(\%21 All Mail Orders to 323, Euston Road, London,

.P.0. Surphis Condensers.

7) Mfd, 500V wk., 1/9; 4 Mfd. ditto 3/
Mfd, 800V wk., 2/3; 4 Mfd. ditto 3/9.
Mfd. 1,000V wk., 3/3; 4 Mfd. ditto 4/9.

OSTAGE 4d. or C.0.D. Dec-Ware, 364, Fuiham
Road, S.W.10.
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NEW RECEIVERS, COMPORNENTS
AND ACCESSORIES

cLARION VALVES.—All brand new; battery types

2-volt, H.2, H.L.2, L.P.2, 1/9; super power,
P.2, 2/6 ; screens and L.F. pentodes, 3/9 ; A.C. mains,
4-volt, 1-amp., general purpose, 3/3; power, 4/-;
screens and L.F. pentodes, 4/6; full-wave rectifiers,
3/6; postdge paid, cash with order, or C.0.D. over
10/-—Clarion Valves, Dept. 2, 885, Tyburn Road,
Erdington, Birmingham.

30/ SHORT‘-WAVE CONVERTER-ADAPTORS.
=~ New, in Cabinets. Suitable for any type
battery or A.C. mains sets, including F. J. Camm’s
Superhets, Monitor, etc. S.W. Converter KITS, 20/-.
{‘IllsisL free. —BENNETT TELEVISION CO., RED-

ALL-WAVE A.C. Five, £9/9/0, Novo Radio
\  St. John Street, Newcastle-on-Tyne 1.

HULBERT for Quality Surplus Speakers. All
Music Lovers should write for List of amazing

bargains. Prices from 8/6 brand new. Made by best

%?own British maker.—Hulbert, 6, Conduit Street,
MISCELLANEOUS

ALVES.—By well-known manufacturer. Com-

plete range of Battery, A.C. Mains, Rectifiers.
Brand new stock with six months guarantee. 2 volt:
Detector, 2/3, Power, 2/9, Screen Grid, Pentode, H.F.
Pentode, 5/-. Write for other prices to: Dulci Elec-
trical Co., Ltd., 7, Lizard Street, London, E.C.1.

WANTED, good modern radio sets, parts, etec.,

spot cash paid; exchanges; bring or send.—
University Radlo Ltd., 142
Euston, London, N.W.1.

REPAIRS to Moving Coil Speakers, Cones and Coils
fitted or trewound. Fields altered. Prices
Quoted including Eliminators.  Xoud-speakers Re-
paired, 4/-. L.F. and Speech Transformers, 4/- Post
Free. Trade invited. Guaranteed. -Satisfaction.
Prompt Service. Estimates Free. L.S. Repalr Service,
5, Balham Grove, London, S.W.12, Battersea 1321.

SHORT WAVE on a crystal set, Full buildin
instructions and crystal 1/2 post paid.—Radiomail,
Tanworth-in-Arden, Warwickshire.

Drummond Strect,

OVIES at Home. How to make your own Cinema
Projector. Particulars free.—Moviescope (L},
Pear Tree Green, Doddinghurst, Essex.
GIANT flowering gladioli, 850 first size bulbs in 20
separate colours 6/6; 700 11/-; 1,400 20/-;
2,800 36/-. FREE HOME for ¢ o.d. Price list free.
VANBIEZEN, Hillegom, Holland,

:agnd __ RADIO GRAM
fCABINET
|48 buppliea o 88.C

S
-

65, POLISHE 035,_
"CABINET FOR

No Middie Profits. f
Famous maker offers finest Radi
Furniture, As supplied to B.B.C
a quality and value impossible t
beiter. Beautifully band-polished
GUARANTEED Piano-ton
acoustically. [
DIRECT—on FREE TRIAL

(or 10/- monthly)

LIST FREE' From makers§

Rexleybeatb, near

FOYLES|

Booksetliers to the World
New and secondhand books on every subject.
Catalogues free on mentioning interests.
118-125 CHARING CROSS ROAD, LONDON, W.G.2
Telephone : Gerrard 5660 {12 lines)

London.

RELTABLE OUTPUT |

VALVES

thi.‘ Fm.n‘i Cov‘e; Strip
- .. . £27-
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THIS month’s PRACTICAL

MECHANICS describes the con-
struction of an ingenious, simple and well-
designed Three-Wheeler which can -be
built for £20! It is capable of 50 miles
an hour and 65 miles per gallon of petrol.
Any unskilled amateur can make it with
\, ordinary tools. Note the simplicity and
; really attractive lines of this fast

car—YOU CAN * BUILD

S

7ok In the March /

PRAGTIGAL MECHANIGS

The Magazine of Modern Marvels

l 60.
George Newnes, Lid. = ou Now
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