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to be obtained by purely electrical means. "It consists of
an electrode system surmounted by a target coated with a
fluorescent material. The area of glow on the target is
controlled by the bias applied to the control grid of the
electrode structure.

The AC.ME is suitable for use in circuits employing
diode detection.

For AC/DC receivers type ME.920 should be used. This
has characteristics identical with the AC.ME with a 9-volt
.2 amp. heater.
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We have protected our B.T. Insulated Metallised Resistances against the
dangers of short circuiting by moulding them in bakelite. Actually, we
are the only manufacturers to give resistances complete insulation in this
way. The advantages are obvious. They can be mounted at such close
quarters, that it is frequently possible to reduce the size, simplify the design
and lower the cost of apparatus in which the resistances are used.

There are also many interesting points about our Type B.W. Wire Wound
Resistances (also moulded in bakelite), our Type F Metallised Resistances
and our Metallised Volume Controls. We have no space here to do justice
to their numerous advantages, but we have done our best to detail them
in our Catalogues. Perhaps you would like a copy. There are two cata-
logues—one for constructors and one for manufacturers.
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DUBILIER CONDENSER CO. (1925 LTD., DUCON . WORKS,. VICTORIA RCAD, NORTH ACTON, LONDON, W.3

= e =4 C. R. Casson 121

Mention of *“ The Wireless World,”". when wiiting te advertisers, will ensure promps attention,



PRACTICAL RADIO
JOURNAL
27 % year of Publication

FRIDAY, May 7tH, 1937.

Proprietors : ILIFFE & SONS LTD.

Editor :
HUGH S. POCOCK.

Editorial, .
Advertising and Publishing Offices :
DORSET HOUSE, STAMFORD STREET,
LONDON, S.E.1.

Telcphone : Waterloo 3333 (50 lines).
Telegrams: “Lthaworld, Sedist, London.”

CoveNTRy : Hertford Street.

Telegrams: Telephone:
® Aulocar, Coventry.” sz210 Coventry.

BIRMINGHAM :
Guildhall Buildings, Navigation Street, 2.

Felegrams: Telephone:
# Autopress, Birmingham.” 2971 Midland (4 lines).

MancHESTER : 260, Deansgate, 3.

Telegrams:

Telephone:
# 1liffe, Manchester.”

Blackfiiars 4412 (4 lines).

GLascow : 268, Renfield Street, C.2.
Tolegrams: “ Iliffe, Glusgow.”  Telephone: Central 4357,

PUBLISHED WEEKLY. ENTERLED AS SECOND
CLASS MATTER AT NEW YORK, N.Y.

Subscription Rates:

Home, {1 1s. 8d. ; Canada, £1 1s. 8d.; other
countries, £1 3s. 10d. per annum.

As many of the circuits and appa.atus describea in these

pages are covered by palents, readers are advised, before

making use of them, to salisfy themselves that they would
ot be infringing patents.

CONTENTS
Page
Editorial Comment .. Lo A3T
5 to 15 Meltre Reception—A Three-
valve Battery Sel .. .. 438

The Royal Week—A Guide fo the
Principal Broadcasting FEvents 442

Why the Triode-Hexode ? 1 Lo ddh
Broadcast Brevities .. ..o 449
Current Topics .. .. .. 450
New Apparatus Reviewed .. 1
Principal Broadcasting Stations .. 452
Anti-Interference Filters. 1 .. 434
Random Radiations .. .. 456
Letters fo the Editor .. .. 458
Recent Inventions. . 00 .. 460

EDITORIAL- COMMENT

The Coronation

World-Wide Broadcasts

ENSE as will be the crowds

lining the route of the

Coronation procession and

participating directly in this
great occasion, the numbers are small
by comparison with the vast com-
munities who will be brought into
touch with all that is happening In
London through the medium of broad-
casting in this country, Empire trans-
missions to the Dominions and
Colonies, and commentaries arranged
by foreign countries which will be put
out over the networks of their own
broadcasting services.

Months have been spent in complet-
ing the organisation and for weeks
past Post Office and B.B.C. engineers
have been engaged on the task of
installing the necessary microphones
and linking them up to the control
points and amplifiers required. It is
stated that a total of no fewer than
fiftv-cight microphones will be used
during the day, thirty-two for the
actual ceremony within the Abbey and
the remainder for commentaries on the
progress of the procession and for
obtaining ' effects "' along the route.

Every precaution has been taken to
ensure that the preparations will stand
up to the most exacting requirements
of the occasion.

The responsibility which rests upon
those entrusted with the task of
broadcasting the Coronation is great
because it can be said that the whole
world will be listening, and the event
will be one to be remembered in millions
of homes and to go down in history as
the first occasion when, through the
medium of broadcasting, so vast an
audience could participate in a cere-
mony, local geographically, but which,
nevertheless, is world-wide in signi-
ficance.

To a restricted audience the B.B.C.

www.americanradiohistorv.com

television station will extend the range
of sight as well as sound, with the
arrangements to televise the procession
from Hyde Park Correr.

Some details of all these Coronation
arrangements are given elsewhere in
this issue. -

In addition to broadcasting and tele-
vision programmes*mention should be
made of the claborate planning of
loud speakers and amplifiers along the
processional route, as well as in centres
throughout the country, which will be
primarily used to reproduce the Abbey
ceremony to those outside. The whole
organisation is one which commands
admiration and we believe that the
success of these arrangements will
prove a full reward to all those who
have been associated with them.

Short Waves

Remarkable Vicissitudes

N account is given in this issue
14 of the recent extraordinary

behaviour of long-distance
short-wave transmissions. The most
surprising and prolonged interruptions
of short-wave communication between
East and West which have yet been
encountered in the history of these
wavelengths have occurred during the
past week or so. In our report some
explanations are given as to why these
conditions have developed, but the
explanations tend to increase rather
than diminish the scientific interest
which these peculiar happenings arouse.
One cannot help contemplating what
an extraordinary upheaval in our
modern civilisation might be caused if
physical changes of this nature affecting
short waves were not confined to these
bands ; but it must be left to a Jules
Verne or H. ;. Wells to tell the story
of what might happen if the ether
suddenly failed us as a medium for
radio transmission.
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HE ultra high frequencies are
daily providing more of interest
for listeners and for the outlay
of a modest sum it is possible to

build a recciver which will give many
hours of extra radio enjoyment. With this
fact in view the sct has been designed
to provide an inexpensive, simple yct
cfficient receiver, primarily for frequencies
between 20 and 60 Mc/s and suitable for
‘phone or C.W. rcception. At the same
time, with suitable coils, it gives an ex-
cellent performance on frequencies down
to 5 Mc/s and is extremely casy to handle.
Being battery operated and -compact, the
set can be used for portable work,

Provided it is properly designed and
handled, the ‘‘straight two’’ type of
receiver is capable of giving excellent
results, but suffers from the great disad-
vantage that the aerial has a most nndesir-
able effect on the detector stage of causing
instability of the reccived signals (unless
the aeridl is rock-steady), and poor re-
action—i.c., dead spots on certain scc-
tions of the tuning range. Tt was therefore
decided that a radio frequency stage, prior
to the detector, would be essential.

The next question was to find a valve
suitable for this stage, as most SG valves,
far from amplifying, produce a consider-
able loss in signal strength on frequencics
above 25 Mc/s. Obviously, the acomn
type of valve was the best for this position,
but its use was ruled out on a question of
cost! Fortunately, the special Hivac
SG2205W was found to be suitable for
the purpose.  This valve has the grid con-
nection on top, is fitted with a ceramic
base, and, as will be seen later, allows an
excellent layout to be obtained, also no
noticeable loss in signal strength is pro-
duced up to 60 Mc/s, while some gain is
obtained lower than about 35 Mc/s.

Inspection of the circuit in Fig. 1 will
show it to be quitc conventional. As in
all ultra high-frequency receivers, the
orthodox circuits work well, provided ex-
treme carc is exercised in the layout of
components, and it is remembered that
small capacities, lcads, etc., while being

negligible on lower
frequencies, are
certainly not so on
these frequencies.
In fact, the design
of such a receiver
merely involves adapting a conventional
circuit for ultra high frequencies and find-
ing a suitable layout and the choice of the
right components.

It was decided to use a tuned grid cir-
cuit for the RF stage, as the aperiodic RF
choke, commonly used in this position,
often causes false signals. Since the tuning
of such a stage is comparatively broad the
tuning- condenser can satisfactorily be
ganged to the detector stage condenser.

The tuning condensers have a capacity
of 40 mmfd. In view of the wide fre-
quency band to be covered, this value was
decided upon as being the most suitable,
since smaller condensers necessitate so
many coil changes to completely cover a
range of 20-60 Mc/s. If a good slow-
motion dial is fitted no difficulty is expe-
rienced in tuning with the 40 mmfd. con-
densers, even at the highest frequency of
the tuning range. Those requiring
only a limited frequency range (for
example, the 56 and 28 Mc/s

. . —
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5-15 Metre

THREE - VALVE BATTERY SET
- FOR THE EXPERIMENTER

By D. W. HEIGHTMAN

amateur bands) could substitute 15 mmfds,
in place of the larger condensers.

As the grid connection of the SG valve
is brought out on top, the tuned grid
circuit of this valve can be sufficiently
isolateds from the detector tuned circuit,
without screening, to prevent self oscilla-
tion in the RF stage, thus simplifying con-
struction.

The aerial is coupled by L1 and either
the ordinary inverted L or a twin fecder
type may be used. In the former case one
end of L1 is connected to the chassis and
in the latter one feeder is connected to
either end of L1. An carth will not
generally be found necessary.

The RF stage is coupled to the detector
by means of the condenser C3, a 30 mmfd.
mica trimmer with a ceramic base, and the
choke Ch.t1, which should be of a goorl
section wound type. Besides acting as a
coupling condenser C3 is useful for match-
ing up the RF and detector tuned circuits,

The RF valve is mounted above the tuning
condensers and both grid and anode leads
are thus made as short as possible.
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HE ultra-short wave receiver described in this article will
provide a new interest for the amateur experimenter since

’
1 O I I it covers a waveband below that of the average short wave
set. It is well suited also for the more experienced ultra-short

as varying the
capacity of this
condenser alters
the amount of
stray  capacity
across the detec-
tor circuit.

As the signals
to be recelved
usually have low
values of
strength,  reac-
tion has been re-
lied upon as the
only  volume
control neces-
sary, but, if de-
sired, other
forms of control
could, of course,
be fitted.

The Hivac
D2ioSW has
been chosen as
the detector
valve as this
type has been
found to oscillate
more readily at
UHFE than most
battery triodes,
and the fact that the gnid con-
nection is on top also simplifies
and improves the layout of the
set. Grid leak and condenser
values for the detector have been
chosen, after test, as giving the best
rectification and also smooth reaction
control. It should be noted that the
grid lcak is taken to the positive side
of the filament circuit

wave worker, for every care has been taken fo make the set
as efficient as possible.

This view shows

the method of . . .
supporting the RF A 20 mmids. reaction condenser is

coil and . . fitted, as provided a good section wound
RF choke is used in the detector stage
this condenser is found to have sufficient
capacity, and, being small in value,
gives a control of reaction which is not
too critical. The detector is resistance-
transtormer-coupled to the output stage
as this method of coupling is found to
be less likely to cause * threshold howl™
(i.c., howling on the edge of reaction)
than the direct transformer method.
The condenser C7 and resistance Rz
shown in the circuit diagram are actu-
ally contained in the Transcoupler unit.

The output circuit requires no com-
ment, as it is quite straightforward and
any low consumption high gain pen-
tode is suitable for this stage. It should
be mentioned, however, that the small
RF chokes in the output leads are neces-
sary in order to prevent body capacity
effects, particularly when using head-
phones.

It is recommended
that all the makes of
components specified
for the R¥ and detec-
tor stages be adhered
1o, as a change in the
type of a component
is liable to have a
considerable effect on
the performance of
the receiver. The
layout depicted in
the drawings and
photographs should
also be caretully followed,

The coils for various frequencies are
shown in the illustrations, and they can

. the detector
valve which is seen
behind the Trans

coupler unit
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Fig.

1.—Theoretical circuit diagram of the ultra-short wave receiver.
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5-15 Metre Reception—

be obtained from Messrs. Denco, .59,
Burrs  Road, Clacton, Essex. These
coils were designed specially for this re-
ceiver as the few types at present on the
market are difficult to adapt for an
efficient Jayout. By being mounted close
to the condensers they allow a minimum

length of connecting leads to be used both _

on the formers and in the receiver.

Wireless -
World

or brass. It is cut to the size given in
the drawings, and the brackets for sup-
porting the detector-valve holder and RF
tuning condenser are made from the same
material.  The base of the set is prefer-
ably made of aluminium-covered plywood
gin. thick, known as Plymax, and the
pancl is fixed to it by means of small
brackets. At the rear of the base the
cbonité strie is alsn held bv two brackets,

MAY 7th, 1937

these condensers the detector coil base is
supported by means of 14 gange thick
wire connections, as will be seen in the
photograph, thus the connecting leads are
reduced to a minimum length.

The Eddystone Frequentite valve-
holders should now be mounted ; that for
the detector being supported by a
bracket held in position by the panel
bracket bolts. After the RF tuning con-
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It is essential that everything be made
rigid and vibrationless otherwise trouble
will be experienced with ‘“wobble ‘“ on
the received signals. For this reason the
panel should be at least 1/16th inch thick
and it can be made of aluminium, copper

which can be made by bending up small
pieces of the aluminium used for the
panel. This strip carries two aerial ter-
minals and two ’phone terminals.  The
tuning and reaction condensers should
first be put in position on the panel.  On

WwWwWw.americanradiohistorv.com

denser and coil base have been mounted
the rest of the construction and wiring
can be carried out in any order the con-
structor prefers. It is advisable first,
however, to put the GB battery and the
HT reservoir condenser C8 in their posi-



www.americanradiohistory.com

MAY 7th, 1937

5-15 Metre Reception—

tions under the baseboard so that suffi-
cient space is left for them when wiring.
Most of the wiring can be done under the
base, thus adding to the neatness of the
set, and the battery lcads are brought out
through a hole in the rear terminal strip.
The on-off switch breaks the LT negative
lead, one side being taken direct to the
panel.  All basecline connections  arc
taken to the nearest point on the chassis;
for instance, the negative filament ter-
minals on the valveholders are taken to
the bolts securing the holders. When
connecting up the Bulgin transcoupler the
HT positive is taken to the low resistance
terminal. It should not be overlooked
that the HT positive SG connection is
taken to what is usually the grid pin on
the $G2208W valve.  When fixing the
slow motion dial the maker’s instructions
_should be carefully followed.

. On completion no difficulty should be
experienced in getting the set to operatc
as there are practically no initial adjust-
ments. An HT voltage of about 120
" volts gives best results with 75 volts on the
SG of the RF valve, but the set will work
quitc satisfactorily with HT batteries as
low as 75 volts. €3 is set with its screw
about half undone. If the layout and
wiring shown in the drawings have been
adhered to the ganging of the two tuning
. condensers should be correct without
further adjustment, but in order to check
whetler this is so or not the following pro-
cedure should be carried out.  After
having tuned in a fairly strong signal with
the dial at about go degrees, preferably
with the lower-frequency coils in position,
loosen the grub screw on the flexible
coupler so that the spindle of the RF
tuning condenser C1 can be rotated in-
dependently of the detector tuning con-
‘denser C2.  Cristhen varied so asto bring
the signal up to a maximum. If it is
found that less capacity is required on CI1
to bring the RF circuit into tune C3 should
be slightly increased.  This will mean
that C2 has to be reduced to receive the
signal. and after having retuned this con-
denser the above procedure is repeated
until the signal is received with the mov-
ing plates of both tuning condensers in
the same position. 1f it is found that Cr

.
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The grid battery, telephone RF chokes,

condenser C8, filament and HT wiring

are all accommodated below the base-
board.

has to be increased for peak tuning C3
should, of course, be decreased in value.

The following ranges and dial readings
arc those covered by the various coils.
For the highest frequency range the two-
turn coils are used and the coverage is
approximately 62 to 42 Mc/s.  The
56 Mc's amateur band is centred about
so degrees on the scale.  The next range,
three-turn coils in this case,-covers 48 to
32 Mc's and the 41.5 Mc/s television
sound transmissions tune in at about 70 on
the scale. For the lowest range four-
turn coils are employed, and these give a
coverage of 34 to 21 Mc/s and bring in
the 28 Mc/s amateurs round about 70 on
the scale.

In conclusion it may be as well to re-
mind those new to ultra-high frequency
listening not to be disappointed if no sig-
nals are heard on any particular day,

LIST OF PARTS.

Certain components of other makes but of similar characteristics may be used
as alternatives to those given in the following list.

Condensers :
Yariable
2 jo mmids., €1, €2
Eddystone ‘* Microdenser '’ 900/49
1 20 mmids., €3
Eddystone ¢ Microdenser '’ 900/20
1 2o mnfds. mica, €3 Eddystone 1023
Fixed
1 ¢.u0005 mid. mica, €4 Hunt’s 1121
1 .01 mid. non-inductive, tubular, €6
Dubilier 4421/E
1 2 mids. 700 volts test, €8 Wego
1 Dial, slow motion -
Utility ** Micro-dial ™’ Wi8l1
Flexible coupler Bulgin EHI2
Itesistance. 5 megohms, § watt, R1 Dubilier

Section-wound SW chokes, Chl, Ch2 Denco

Small RF ’phone chokes, Ch3, Chd  Denco

Set of 6 coils (3 ranges) and 2 bases
Denco

e BN B ma

1

1

4

5 Wander plugs
T2

2

1

Switch, QMB on/off, S1

1 Transcoupler, Tt

2 Valve holders, 4-pin
Eddystone ‘‘ Frequentite ” 949

Valve holder, 5-pin W.B. Rigid Type

Battery cable, 5-way Bulgin BC3

Bulgin S80
Builgin LF10

Terminals Eelex
Eelex
Spade ends Eelex

Plug:-top valve connectors
Grid Bias battery, 9 volts
1 Knob for reaction condenser Bulgin K44
Plymax base, 7% 8X$in. Peto-Scott
Aluminium panel 7 x 8 x 1%in, and 2 brackets for
R condenser and detecter valve holder
Miscellaneous : Peto-Scott
Small quanlily wire, screws, nuts, bolts,
ebonite strip 7x 13 x{in., two small panel
Lrackets, etc.
Valves:
1 SG2208W, 1 D210SW, 1 Y220,

Belling-Lee 1175

Hivac
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especially with the approach of the sum-
mer months. However, those within 8o
miles or so (in most directions) of
Alexandra Palace will be able to test on
the television transmissions when con-
ditions for longer distances are poor.

The Radio Industry

According to the official organ of the Indus-
trial Development Association of Wolverhamp-
ton, the local irm of Reproducers and Ampli-
fiers, l.td., has secured contracts in New
Zealand and Estonia in the face of heavy com-
petition from America and Germany  respec-
tively.

. . < <-
A system of controlling traffic by loud
speakers—believed to be the first of its kind
—is being installed by the G.IE.C. at the
newly  opened Kincardinc-on-Forth  Bridge,
The controller will be stationed in a cabin on
the crown of the bridge; a projection speaker
is mounted at each end.
- <4 . <G -

Two hundied and twenty Philco ieceivers
have been supplied to the education authori-
ties of Uruguay for use in the State schools of
that country.

P

- <t <t~

The new edition (price 0d.) of a booklet
issucd by the V.G. Manufacturing Co., Ltd.,
Gorst Koad, Park Roval, London, N.W.1o0,
describes at length the Simplat system of home
recording.

- <%- <

Recent additions to the rtange of test
apparatus produced by Marconi-I2kco Instru-
ments, Lid., comprisc an ultra-short-wave
cignal  generator, a valve inter-electrode
capacily tester (0.0001 to 1.0 mmfd) and a
resonance test sct. Leaflets describing these
instruments are available.  Address: Electra
House, Victoria Embankment, London, W.C.2.

.. Q- <._.

A. Barson and Co., Ltd., have issucd a
leafiet describing a universal saw set ; ihe saws
should be useful 1o wireless constructors as well
as for general purposes.  Messrs. Barson's new
address is: Leysian Buildings, 11y, City Read,
London, E.C.1.

<. A <h .

The price .of £3 1095, 6d. for the Reid
“ Pocketphone " receiver, quoted last week,
does not include the case; leather and canvas
cases cost respectively 12s. 6d. and 5s. Od.
extra.
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HE focal point of the
week’s broadcast pro-
grammes is, of course,
the ceremony of the
Coronation of Their Majesties
King George VI and Queen
Elizabeth on Wednesday next,

May  12th. This  great
national event will be out-
standing in many respects, not
the least of these being the

enormous part broadcasting
will play in this, the first
coronation of an English

monarch since its inception.
Much  has already been
written both in The Wireless
World and in the daily Press
on what will be broadcast
during  Coronation  Week,
which heralds what promises
to be the most brilliant season
in the last quarter of a cen-
tury. From all this it is obvi-
ous that the B.B.C. Pro-
gramme  Planning  Depart-
ment has gone ‘‘all-out’ to
provide listeners with the best
possibie entertainments and
have ensured that the solem-
nity of the occasion is fittingly
portrayed by services, com-
mentaries, and talks.
<% 5

REX IMPERATOR

Ox the all-important day all
B.B.C. transmitters will be
“on the air’’ at 9.30, when,
until 10.15, they will give the
usual morning weather fore-
cast, etc., followed by a sum-
mary of Coronation news. At
10.15 they will be switched
over to an observation post
some 3oft. high erected above
the stands in the Green Park
overlooking the forecourt of
Buckingham Palace. From

Copyright, “ The Times"

HIS MAJESTY at his desk in Buckingham Palace whence he will
speak to his people at 8 o’clock on Coronation Day.

here John Snagge will describe
the scenes as the procession
starts down the Mall.  Then
George Blake, from one of the
observation boxes above Mid-
dlesex Guildhall facing West-
minster  Abbey, will portray
the arrival at the Abbey of the
peers, commoners, and Domin-
lon delegates,

At Buckingham Palace

From the inner courtyard of
Buckingham Palace, Harman
Grisewood will describe the
first appearance in public of
Their Majesties on Coronation
Day, when-at 10.34 they leave
the Palace. From his position
Harman Grisewood will have
an unimpeded view of them
entering the ancient gilded
State coach, and will be able
to depict the scene as the Royal
procession forms and moves
away. By means of micro-
phones placed over the arch
of the palace doorway, sounds
will be superimposed on his
narrative, thereby enhancing
the realism of his story. -

As the State coach begins its
journey down the Mall, John
Snagge will again take up the
story. Whilst the procession
is journeying towards  the

Abbey, Howard Marshall,
from the triforium, will pic-
ture the scene inside the

Abbey as everybody awaits the
arrival of the King and Queen.
Michael Standing, from the
Abbey annexe, will continue
this pre-view of the scene
which awaits Their Majesties.

.

" the rubrics.

Harold Abrahams will then be
heard from his observation
post outside the Ministry of
Labour in Whitehall, where
he will describe the scene as
the State coach approaches
and passes the Cenotaph and
goes on to Parliament Square.
George Blake will then resume
his story from Middlesex
Guildhall in time to picture
the arrival of Their Majesties
at 11 o’clock,

The Coronation Ceremony

As they move into the
Abbey annexe, Michael Stand-
ing will tell of the marshalling
of the Great Proceeding and
of the memorable scene as the
procession moves slowly up
the carpeted aisle. = Some
thirty-eight microphones in
the Abbey will convey to
listeners the service.  Occa-
sionally the. B.B.C. Director
of Religion, the Rev. F. A,
Iremonger, Chaplain to the
King, stationed alon gside
Howard Marshall, will read
and, where necessary, explain
The only part of
the service which will not be
broadcast is that from the end
of the Sanctus (the Ascription
“Holy, holy, holy, Lord
God of hosts,”’) to the begin-
ning of the Lord’s Prayer.
This includes the administra-
tion of the Sacrament to the
King and Queen. During this
break in the broadcast the
hymn “‘Let all mortal flesh
keep silence”’ will be broad-
cast by the B.B.C., Singers

www.americanradiohistorv.com
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from St. Margaret’s Church,
Westminster. At the conclu-
sion of the service  Howard
Marshall and Michael Stand-
ing will co-operate in describ-
ing the final scenes in the
Abbey and its annexe.

The Return Journey: A
Sound Picture

Their Majesties’ drive in
state to Buckingham Palace is
expected to begin at approxi-
mately 1.40. George Blake
will depict the scene as the
cheering crowds, pealing bells,
and barking guns proclaim
the newly -crowned King and
Queen of England. On the
return journey, instead of ob-
servers, four ‘‘atmosphere”’
microphones will tell the story
by reproducing the sounds as
the procession passes. These
will be placed at approxi-
mately eight-minute intervals
—the first at the Victoria Em-
bankment end of Horse
Guards Avenue, the second in
Trafalgar Square, close to the
statue of King Charles I, the
third on the roof of St.
James’s  Palace, and the
fourth on the balcony of a
building in Piccadilly Circus.
The sounds thus picked up
will be interpreted by S. J. de
Lotbiniére, the Outside Broad-
casts Director, as cach micro-
phone is brought into circuit.

As the procession nears Con-
stitution Hill, Thomas Wood-
rooffe, from his observation
post by the Quadriga—the
four-horse statuc surmounting
Wellington Arch—will have a
wide view of the approaching
cavalcade. He will,  as it
passes beneath him, be the
only commentator to have the
opportunity of describing the
two-mile-long procession from
beginning to end.

John Snagge, from his
post, will picture the scene
as Their Majesties, at approxi-
mately 3.10, arrive at the
Palace and, as is expected,
appear on the balcony.

A Masterpiece of Organisation

To ensure the smooth run-
ning of such a complicated and
intricately timed O.B., an
claborate series of cue sen-
tences has been arranged so
that each observer will be
able to indicate that his de-
scription is finished, thus cn-
abling the next commentator
to continue without a break.
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ioyal W@Gk—A Guide to the
Principal Broadcasting Events

Each observation point will be
fed with the whole broadcast
programmme $o0 as to maintain
coutinuity.

At the conclusion of such a
masterpiece of organisation I
am sure we will one and all
be thankful that we have been
enabled to take part in the
service and celebrations via
the ether whether having
heard the broadcast along the
route or in our own homes.

GREETINGS

KinGg GEORGE V was, 111 a
special way, cndeared to the
hearts of his people. This was
undoubtedly largely due to his
regular Christmas Day broad-
casts to the peoples of the
British Empire, through which
he seemed to have a personal
link with his subjects. His
Majesty King George VI will
speak to his Empirc from a
room in Buckingham Palace at
8 o'clock on the day ol his
Coronation. It will be a
unique and historic occasion—
the first on which a King,
through the medium of broad-
casting, has spoken to his sub-

jects throughout the world
within a few hours of his
Coronation.

Preceding  His  Majesty’s
talk will come, for forty
minutes  from 7.20, ‘*The
Empire’s Homage.” Listeners

will be taken, westward round
the world as they hear a chain
of grectings from the peoples
of the Empire to their newly
crowned King.  From Ber-
muda the Governor, Lt.-Gen.
Sir Reginald Hildyard, will be
heard. The Vice-Chairman of
the Newfoundland Commis-
sion of Government, Mr.
W. R. Howley, will speak
fromn London, as will also the
Prime Ministers of Canada,
Mr. W. L. Mackenzie King; of
New Zealand, Mr. M. J.
Savage; of Australia, Mr. J. A.
Lyons; and the Chicf Minister

THE STATE COACH bearing

Their Majesties King Edward VII

and Queen Alexandra in the Coron-

ation Procession on August 9th,

1902. The celebrations of this

year will be recalled in ‘‘ Scrap-
book for 190z."

of Burma, Dr. Da Maw.
Next will be heard the Viceroy
of India, Lord Linlithgow,
speaking from India. The
Prime Ministers of Southern
Rhodesia, Dr. G. M. Huggins,
and of S. Africa, General
J. B. M. Hertzog, will next
be heard from Lendon.

The programme will also
embody some of the features
which have become part of the
Christmas Day broadcasts.
For, in addition to the official
greetings, representative citi-
zens will be heard speaking
from Canada, New Zealand,
Australia, and-S. Africa, as
well as spokesmen of the
King’s people in the British
Isles.

The greetings will  be
brought to a fitting conclusion
by the Prime Minister of the
United Kingdom, Mr. Stanley
Baldwin, speaking from his
residence in Downing Street.
Fanfares to introduce the
Dominion greetings have been
composed by Arthur Bliss and
will be played by the B.B.C.
Military Band.

— BY THE AUDITOR

IN PREPARATION

THERE have been a number
of programmes arranged
which bear either on the his-
toric or spiritual aspect of the
Coronation, not the least im-
portant of these being the
service in preparation for the
Coronation, which will be
broadcast from the Concert
Hall, Broadcasting Housc, at
7.55 on Sunday. His Grace
the Lord Archbishop of Can-
terbury will give the address:
the Thanksgiving will be said
by the Rev. M. Ii. Aubrey,
M.A., DModerator of the
Federal Council of Evan-
gclical Free Churches; and the
prayers by the Rt. Resv. Pro-
fessor Daniel Lamont, D.D.,
Moderator of the Church of
Stotland. The final hymn, the
National Anthem, and a
solemn fanfare will be broad-
cast from under the Dome of
St. Paul’s Cathedral, where
members of the Coronation
Choir, together with delegate
singers {rom the Dominions,

Scotland, Wales, Ireland, “and
London, will be assembled.
For this broadcast the B.B.C.
is issuing a special souvenir
order of service.
SYMBOLISM

ALL rcgular features and
talks series have been sus-
pended for this weck, special
programmes  having  been
arranged to help listeners to
realisc the true significance
and solemnity of the centuries-
old ceremony of the Crowning
of a King.

On Sunday, in the National
programme, at 5, comes a talk
entitled ‘“What Mean Ye by
this Service? ™ which is to be
given by Laurence E. Tanner.
In it he will emphasise the re-
ligious significance of the
Coronation. Mr. Tanner, who
is Keeper of the Muniments

and sub-librarian at West-
minster  Abbey, has alse
written a history of the
Coronation Chair. This will

be broadcast at 4.30 (Reg.)

2o
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OBSERVATION BOXES erected above the stands at the Middlesex

Guildhall.

on Sunday, headed ‘‘The
King’s Chair.”” In it he will
trace the history of the chair
from its installation in the
Abbey by King Edward 1 to
the present time. Although
intended for the children, this
broadcast will doubtless prove
interesting to adult listeners
also.

Later on Sunday, at 9.20
(Reg.), Felix Felton will pro-
duce a feature programme
which he has compiled, en-
titled ““The King’s Anoint-
ing.”” It will trace the con-
tinuity of Kingship and the
story of the Coronation
through the centuries. An
adaptation of this programme
will be broadcast for children
or Coronation Day at 5.15

(Reg.}). ) .

THIRTY-FIVE YEARS AGO
ADDED interest will be given
to the broadcast of the
next Scrapbook, compiled by
Charles Brewer and Leslie
Baily, which will be broadcast
to-night (Friday) at 8 (Nat.)
and on Saturday at 6 (Reg.),
since it covers the year 1902,
which included the Coronation
of King Edward VII. The
similarities and differences be-
tween the two periods of fes-
tivity will be brought out by
the collaborators in this pro-
gramme. It is hoped that
personalities in various walks
of life who have memories of
the ceremonies of 1goz will
recall their impressions of the
events. Among these will be
Captain W. A. Featherstone,
who was one of the State
trumpeters at the Coronation.
Another important happen-
ing of the year was the end of
the Boer War. Cecil Rhodes
did not live to know of this,
{for he died on March 26th.
The entertainment world, as

From these the commentators of many countries will
see . .

was to be expected in a Coro-
nation Year, was full of ac-
tivity, and this will be suitably
portrayed.
< < <>
CORONATION PARTY
A TOPICAL counterpart of the
now well-established Christ-
mas Radio Party will represent
radio’s contribution to the
jollifications  of  Coronation
Day. Charles Brewer, who is
in charge, has invited the fol-
lowing well-known artistes,
who have all intimated their
intention of being present:
Elsie and Doris Waters,
Jeanne de Casalis, Clapham
and Dwyer, the Two Leslies,
Leonard Henry, Davy Bur-
naby and Michael North.
Bryan Lawrence, Jan van der
Gucht, Raymond Newell and
Stuart Robertson, four vocal-
ists well known to listeners,
will, as a quartet, sing humor-
ous part-songs. The Revue
Chorus and the Theatre Or-

chestra will be in attendance.
The party, which is due to
begin at 8.15 (Nat.), will run
for 75 minutes.

- - -
GALA REVUE

Tue Coronation Gala Radio
Revue, which is to be broad-
cast twice during this week, on
Tuesday at 8 (Nat.) and on
Thursday at 7.30 (Reg.), will
be produced by Harry S.
Pepper and John Watt. The
book has been specially writ-
ten by Douglas Furber, his
first work for the B.B.C. He
is, however, well known to
theatre-goers as the author and
part-author of many success-
ful West End shows, number-
ing more than fifty. His
songs, ranging from ““The
Bells of St. Mary’s’’ to ‘‘ Lime-
house Blues,”” have sold in
thousands.

George Robey will take the
part of a waiter, Wilson Hal-
lett will be an exceptionally
unpleasant child and Mabel
Constanduros will be mother.
The cast also includes Sir
Frank Lawton, Cecily Court-
neidge, Icslie  Hutchinson
(* Hutch ), Wynne Ajello
and the Western Brothers.

Reginald Foort will be at the
Theatre Organ, Harry Pepper
and Doris Arnold at two
pianos, and pipers will be
under the direction of Pipe-
Major McIntosh. The Variety
Orchestra and a chorus of
16 voices will be conducted by
Mark H. Lubbock.

> o~ S
“MERRIE ENGLAND ”’

SPECIAL arrangements have
been made for the production
of Sir Edward German’s
““Merrie England’’ in the

i

s
2

... THE ABBEY ANNEXE as the people arrive.

This view was

taken by a Wireless World photographer from one of the boxes

before fhe hoarding around the annexe had been removed.

The

scaffolding on the left is for the stands.
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National programme on Sun-
day at g9.2o and Regionally
on Monday at 7.30, so that it
will be thoroughly coherent in
its radio version, although
bereft of its spectacular stage
pageantry.

Mere narration would de-
stroy the 16th-century atmo-
sphere, and in place of a
narrator three imaginary 16th-
century players have been
substituted. These are Walter
Wilkins, who is supposed to
have written the piece; Jill
Purtley, who is cast for a
leading réle; and Silas Sim-
kins, a second-rate comedian
who wants to play all the male
parts. In the conversation
and wrangling between the
three of them, the story of

N.B.C. Pholograph
FROM AMERICA. Rudy Valee,
the well-known American band
leader and crooner, who will be
heard with guest artistes in

the National programme on
Saturday at 8.

“Merrie England” will be
told, whilst the music will be
rendered by singers, the
B.B.C. Revue Chorus, and
Theatre Orchestra.  Stanford
Robinson is returning from
Ttaly to conduct this produc-
tion, which will be heard in
St. George’s Hall.

<~ <> -
VISITORS TO LONDON
FivE continents will be

represented by interesting per-
sonalities who will come to the
microphone during the week’s
broadcasts of ““In Town To-
night.””  The producer, A. \V.
Hanson, will choose from the
multitude of visitors to the
metropolis representatives of
LEurope, Africa, Asia, America
and Oceana, thus bringing to
listeners a unique picture of
life in all parts of the world.
Who they will be, however,
must remain a secret until they
broadcast. ““In Town To-
night”” will be heard in the
National programme at 7.40
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from Monday to Saturday of
Coronation Weck with the
exception of Wednesday-.
BRITAIN DANCES

Tue dance music highlight
of the week will occur on
Coronation night, when, from
10.15 until 1 the following
morning, a programme entltlod

FRIDAY, MAY 7th.

Nat., 6.25,

3 1
: Sullivan programme E
E B.B.C. Orchestra (E). Scrap- 1
! book for 1902. i
! Rey., 730, The King's Health— |
i Hlstory of health drmkmz and |
! toasting. 9.5, "Aida”. i
' Abroad. !
E Rome, 9, Gomez festival programme !
1 3

from La Scala, Milan.

SATURDAY, MAY 8th.

Nat., 3.45, Rugby league Cup
Final. 8, Rudy Vallee.

Reg.. 6, Scrapbook for 1902, 8.15,
Debate: ** This Planning Busi-
ness.”

Abroad.

Kalundborg, 8, Act | of “ The Count
of Luxembourg.” (Léhar).

SUNDAY, MAY 9th.
Nat., 3.30, Viennese Music relayed

from Vienna. 7.55, Service in
preparatlon for the Coronatlon
9.20, ** Merrie England.”

Reg., 5. Stiles Allen (soprano) and
the B.B.C. Military Band. 0,

" The ngs Anointing.” 10,

Purcell’s ** Sound the Trumpet.”

Abroad.

Stuttgart, 7.30, Verdi's ** Tosca.”

MONDAY, MAY [0th.

Nat., 8, glr James Barrie’s " Dear
Brutus.”

Reg., 7.30, “Merric England.”
8.35, Ystalyfera and District
Choral Society and the Band of
H.M. Welsh Cuards.

Abroad.

l\alundborz 9.25, Concert version

. * The Mikado.”

TUESDAY, MAY [lth.
Nat., 8, Cala Radio Revue. 9,50,

Memorles of the Coronatlon of
King George V
Reg., 645 Talk ** Playing for Eng-
land by Patsy Hendren 7.30,
* Dear Brutus.” 9.10," Carmen.”
Abroad.
Paris PTT, 8.30, Reynaldo Hahn

conducting a concert of his music.

WEDNESDAY, MAY 12th.

Nat.. 10.15-3.30, Coronation Broad-
cast. 7.20, The Empire’s Hom-
age. 8, His Majesty the King.
8.15, Coronation Party.

Reg.. 10.15-330 and 7.20-8.15
National  programme. 8.45,
" King's Post.”  Letters from
kings and queens. 10.15, Britain
Dances.

Abroad.

Radio Paris, 8.30, Famous lovers in
opera and operetta.

THURSDAY, MAY 13th.

Nat., 6.30, Band of H. M. Cold-
stream Guards. 8, Choral and
Orchestral ~ concert. 10.25,
Albert Hall Costume Ball,

Reg 7.30, Gala Radlo Revue. 9,

*Gradely Folk.” programme on |
rural areas of the North.

Abroa
Lyons PTT 8.30, Operetta music.

Wireless -

“ Britain Dances”” will be trans-
mitted. In this, dance bands
from all over the country will
co-operate  in a chain of
fifteen - minute  programmes
linked together by and alter-

nating with the B.B.C. Dance

Orchestra. The bands have
been chosen as representative
of fhe arcas from which they
will be broadcasting, and they
will thus furnish a sound pie-
ture of Britain celebrating in
dance the crowning of the
King.

PROCESSION ROUTE IN MUSIC

A DESCRIPTION in music of
the Royal Procession route to
and from Westminster Abbey
will be broadcast by the
Variety  Orchestra in  the
National programme on Sun-
day afternoon. Composers have
written many popular works

on the sights of ILondon,
and most of the important

thoroughfares have been por-
traved in music.  The pro-
gramme will include a Corona-
tion march, ‘“‘Royal Caval-
cade,”  specially  written by
Albert I\etelb\
. -

THE CORONATION ABROAD

Tug great day will be duly
celebrated abroad in the broad-
cast programmes of the five
continents.  The B.B.C. has
provided ten observation boxes
at the Middlesex Guildhall and

Worlad

English, for the U.S.A., the
following languages will be
used : —Czech, Danish, Dutch,
Finnish, Flemish, French, Ger-
man, Hungarian, Japanese,
Norwegian, Spanish (for the
Argentine) Swedish and Yugo-
slavian.

Many stations will be relay-
ing the address of His Majesty
in the evening.

In compliment to England,
a number of European stations
are  incorporating  English
music in their programmes for
Wednesday.  Kalundborg at
8.5 gives a Henry Purcell
orchestral concert, and at 10.25
a programme of light English
music. The same station, at
9.35, will radiate a speech by
the Danish Foreign Minister,
M. P. Munch, expressing his
country’s congratulations to
our King and his people.

From Radio Luxembourg on
Tuesday at 6.30 the Rt. Hon.
Winston Churchill will give a
talk on the Coronation in
French and English.

& < <
OPERA

Two relays from the Royal
Opera House grace the pro-
grammes again this week.
The first is to—night (Friday) at
9.5 (Reg.), when the second
act of Verdi’s ‘“ Aida,” with
Martinelli as Radames and
Gina Cigna in the name part,
with a mainly Italian cast.
The action takes place at
Memphis and Thebes in the

time of the Pharachs. The
gecond 1s  on
Tuesday, when

Act 2 of Bizet's
“Carmen ”” will
ko, be heard at g.10
e {(Reg.). Sir
Thomas Beechant

‘J«&Jé’ "v .
: ; will be conduct-
o ing and there will

%,
PETER DAWSON,
the  world-famous
Australian  singer,
with Miss Vera Buck,
an Australian com-
poser. He will be
singing one of her
songs, ‘‘ Reminis-
cence,’”’ in his broad-
cast recital on
Wednesday at 6.45

four in Green Park near Buck-
ingham TPPalace for commenta-
tors to broadcast descriptions
of the scencs to their respective
countries. It has been neces-
sary to make these soundproof
in order to c¢nsure there is no
interference  from  adjacent
commentaries.  The effects,
therefore, are being provided
by outside microphones.  In
addition to the commentarics in

(Reg.).

be a new Carmen in the person
of Renée Gilly, who 1is the
daughter of the well-known
b:mtone Dinh Gilly, while

Don José will be sung by the

famous French tenor, Georges
Thill.

The week is also rich in
opera from abroad. To-night

(Friday) we have that peren-
nial delight, ‘‘Figaro,”" re-
layed from Romania’s Royal

WwWww.americanradiohistorv.com
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Opera House by Bucharest at
7.35, and something less
familiar, Mussorgsky's five-act
““Khovanstchina,”’ from Buda-
pest No. 1 at 8.15. Mussorgsky’s
colourful mnsic drama is some-
thing as intensely and touch-
ingly national as any Russian
music we know. The scene
opens with dawn on the river
Moskva, and as the sun rises
the gathering light reveals the

COMMENTATOR for the N.B.C.
Coronation broadcasts. Blevins
Davis, Yale University authority
on British history, studying
imitations of the Crown Jewels.

Holy of Holies to all Rus-
sians—the¢ Red Square in
Moscow. The action takes

place in the time of Pecter the
Great, The opera, on which
the composer worked for many
vears yet left only in a pro-
visional rough draft at his
premature death at the age of
forty-two, was overhauled and
finished by his friend, Rimsky-
Korsakov.

On Saturday at g, Milan
gives ‘‘Il deserto tentato,”
the work of a contemporary
Italian composer of first rank,
Casella, as well as the seldom-
heard comic opera by Rossini,
““ 11 Signor Bruschino.”” Both

of these will be relayed
from the Teatro Comunale,
Florence. These two operas

will also be heard from Rome
on Wednesday at g. Sulli-
van’s immortal ‘“Mikado "’
comes from Munich on Satur-
day at 8.10 and from Kalund-

borg on Monday at 9.25.
““Tosca,”” with a particularly

fine cast, comes from Stuttgart
on Sunday at 7.30. On that
evening also “‘ Tiefland,”” the
masterpiece of that dynamic
Glasgow-born genius, Eugen
d'Albert, comes from Frank-
furt at 8. Thursday brings us
the three-act comic opera,
““Die drei Pintos,” by the
king of German romantic com-
posers, Weber.


www.americanradiohistory.com

s

446

Why the Triode-

PART L.—_DEVELOPMENT OF THE 1ST -DE-
TECTOR TYPE OF FREQUENCY CHANGER

[ N this introductory article  the

author traces the development of
the superheterodyne frequency changer,
and provides graphical explanations
of the difficulties encountered with
early frequency changers and the
reasons for the development and pre-
sent popularity of the triode-hexode.

VER since the invention of the
superheterodyne method of recep-
tion In 1917, frequency changing
has been the ever-present problem.

Every development, though hailed as the
final solution, has been found to bring new
difficulties in its train.

In the early days, two valves were in-
variably required for changing frequency,
one valve functioning as an oscillator while
in the other the mixing of the desired

By J. A. SZABADI

(Technical Department, Tungsram Electric Lamp
Works).

valve had to be a detector, and hence it
was called the first detector. The actual
demodulator which turned the radio fre-
quency into audio frequency, and which

Wireless World, May 7th, 1937.
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Fig. 3.—The starting potential in
early valves was generally in the
positive region of grid potentials.

essential or axiomatic, and was
only a consequence of the type
of mixing used in those carly
days, and, in fact, it will be
shown that rectification in the
mixer in modern valves is actu-
ally to be avoided at all costs,
as its presence is responsible for
nearly all the troubles which
caused the superheterodyne set
to be shunned by many of the
early enthusiasts.

The Levy-Armstrong mixes

] Fig. 2.—Diagram (a) shows addi-
tive mixing in grid-rectifying 1st
no beat-frequency is
produced by additive mixing when
absent

detector ;

rectification is
diagram (b).

was situated after
the IF amplifier,
naturally  became
the second detector.
We now know that

»

this early rectifica-
tion is by no means

circuit (Fig. 1) was a pure addi-
tive mixer, i.e., the amplitudes
of the input signal and the
oscillator wave were added to-
gether arithmetically. If we
examine Fig. 20, it will be seen
that the resultant IF ampli-
tude of pure addition is zero, and it is
only when rectification is ‘present, as in
Fig. 2a, that a resultant IF amplitude is
produced. It will be readily appreciated

as in

* that it does not matter which frequency is

rectified, whether the signal frequency or
the oscillator frequency, or both, for in

[

i

Fig. 1.—The classical {frequency-changing circuit.

signal frequency with that of the oscillator
took place, and so was produced a third
frequency, the so-called intermediate fre-
quency, to which the anode circuit of the
mixer was tuned. As it was found that,
in thosc carly mixers, a larger IF output
was obtained when the incoming signal
was rectified, it was assumed that this

A%
>4HT ~
Fig. 4. — *‘ Ultra-
dyne ’’ circuit in

which V1 is not a
grid detector, but
virtually an RF am-
plifier with anode
rectification of the .
oscillator  voltage,

i
Iy

U

which is applied in
place of the usual

steady HT voltage.
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Why the Triode-Hexode P—
cither case beat notes are produced. Levy
and Armstrong both used this method, and
hence they introduced the term first
detector.

Even the early

Wireless
Waoirld

bias, the valve passed no grid current, and
thus acted quite well as an RF amplifier
of very small signals. Fig. 5 shows the
actual sequence in time. (As this type of
mixing very closely resembles a strobo-

experimenters re-
cognised the serious
limitation of this
method ; the sensi-
tivity of the whole
recciver was limited
by the threshold
value of the grid
leak rectifier, Prac-

Ea{fosc)

r

/ | F RESULTANT

Ea(fs)

147

was different, being mainly additive. In
this arrangement the oscillator frequency
is rectified by space-charge grid action,
the first grid having a slight positive poten-
tial.  The second grid—the modulator
electrode in this case—does not directly
affect the cathode space charge, and acts
only as an amplifier control grid ; it should

tically all valves in
those days had
their grid cwrent
starting potential in the positive region,

dyne

which meant that unless the grid bias was .

very critically adjusted the detector would
only respond to a signal larger than this
limiting value (Fig. 3). 1In modern ter-
minology, the receiver squelched all signals
below a certain value. This was very in-
convenient because in those days all sta-
tions were very weak, and such a limita-
tion was looked upon as a very serious
handicap.

In the early twenties a great advance

Fig. 5.—Showing additive mixing in *‘ Ultra-

+HT

circuit.

scopic action it
was later called
““Strobodyne”’ in
‘America.)

At about the
same time an en-
tirely new type of
mixer circuit made
its appearance on
the Continent. Only

+HT
3
—>
A E A
2 -—ta
P 2 2=
é 7 /

L1

one double-grid
valve was required

+HT

Y

lllllr

g

Y

to perform the
combined functions
of oscillating and
mixing (Fig. 6).
Although this cir-
cuit closely  re-
sembles that used
with mniore recent
multigrid con-
verters, its action

||||

Fig. §.—Cathode-coupled circuit with triode-pentode valve.

be slightly negative with respect to the
grid current starting potential.

The mixer action in this rase is also
mainly additive, and very similar to that
shown in Fig. 2a. The more assymetric-
cally the valve oscillates, due to the posi-
tive space-charge grid, the greater is the
IF output.

About 1929 the Americans produced
their first mains-operated screen-grid

valve, Type 24.

They no . doubt

+HT tried to wuse this

Fig.6.—(Above). The first single-valve mixer
circuit, as widely used on the Continent.
Fig. 7.—(Right). Cathode injection mixer,
made practicable by the introduction of the
indirectly-heated SG valve.

was made when, in the so-called ‘‘ Ultra-
dyne’’ circuit, grid rectification in the first
detector stage was dropped in favour of
anode rectification (not anode-bend) of the
large-amplitude oscillator frequency while
letting in the minute signals from the weak
distant stations in an uninterrupted un-
rectified condition.

It will be seen from Fig. 4 that trom the
point of view of the incoming signal, the
mixer valve is really an RF amplifier,
whose anode voltage is varying continu-
ously, it being supplied by the oscillator
and not by an HT battery. The slightly
positive starting potential of early valves
actually favoured this circuit, as, with zero

NNV
M

FC

900~
NI
N

-

four-clectrode valve
in a circuit similar
to Fig. 6, but could
not have been very
successful, due to
the entirely differ-
P ent construction of
¥a this valve, and
very soon a special
circuit suited par-
ticularly to this
type of valve was
evolved (Fig. 7).
This was generally

\‘I
"+
b

NI
N

called the cathode
injection mixer cir-
cuit, and in it the
input signal is recti-
fied by anode-bend

.||||

Y

detection.
This one-valve

frequency changer,
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Why the Triode-Hexode P—

though very efficient, had all the disad-
vantages of the additive method, which
were mainly whistles and cross-modula-
tion. These troubles were even more
pronounced, because overall sensitivities
were now much greater. An additional
shortcoming was a considerable variation
in sensitivity over the tuning range, duc
to the difficulty of designing a suitable
stable oscillator system which would not
““squeg.”’

In 1933 attempts were made in this
country to use the same circuit, but with
an output pentode in place of the screened
tetrode.  This arrangement was super-
seded in 1934 by the Mazda cathode-
coupled triode-pentode (Fig. 8).

This circuit was a considerable improve-
ment on previous types, and can be said
to have been the best of all the additive
mixer systems.  Cross-modulation was
greatly reduced, but due to the cathode
coupling there were still inherent faults,
namely, a tendency towards cross-modu-
lation on strong signals and pulling or
interlocking on weak stations or on
shorter wavelengths; also, the possibility
of modulation hum, particularly in AC/
DC sets, was increased, due to the floating
cathode.

Abnormal Short-Wave
i - Conditions

Complete Interruption at Times

URING the past fortnight there has
taken place one of the most exten-

.sive failures of.short-wave communi-

cation to Canada and the U.S.A. on record.’

_The disturbance started abruptly at
21.00 G.M.T. on Saturday, April 24th, as
far as short-wave communication was con-
cerned, but the magnetic traces at Abinger

fisst began to show signs of disturbance at -

11.00 G.M.T. on the same day. It was not
“surprising, therefore, to see reported in the
correspondence columns of The Times for

April 27th that a bright agroral display had.

been witnessed during the early morning of
April 25th from the Chilterns between Tring
and Dunstable. The auroral arch was
bluish-green in colour with three nearly
equidistant shafts of shimmering reddish
light which extended high into the heavens.

Halifax, Nova Scotia, in a more northerly
latitude, reported that on the night of
April 27th the aurora was so brilliant as
almost to floodlight the town!

Whilst writing these notes one learns that
short-wave communication with Canada is
still disrupted, whilst in the case of the
U.S.A  conditions are very erratic and re-
ception alternates from 21-17-15 or g Mc/s.

Receplion from the south and south-west
has, however, been relatively unaffected,
but conditions to the west have at times
been quite poor, though not disturbed to
the extent of wholesale dislocation. .

Even the cable circuits have had unwork-
able periods due to earth currents.

The cause of all this trouble has probably
been an active sunspot group, comprising
three major spots of area 1,750, 9ou, 700
millionths of the sun’s hemisphere respec-
tively.

This group is at the monient disappearing
over the west limb, but it is possible that

Wireless.
World

the ““storm’’ is due to another smaller
region which appeared over the east Hinb
near the time of the start of the short-wave
disturbance. The larger spots do not alwavs
appear to be the most active. Finally, one
remarkable feature is that during the very

" poor couditions on Saturday 28 Mc /s signals

suddenly came in in fine fettle from lndia!
Was this E region bending?

Distant Reception Notes

S I write, the Conference summoned at
Athe instance of Holland is still dis-
cussing the state of the long wave
band and endeavouring to find some means
of cleaning things up a little.  Hilversim
No. 1 seems at last to have realised that
it caunot go on holding on to the wave-
length of 1,875 metres, which was allotted
under the Lucerne Plan to Brasov. In
June, 1933, when the plan was drawn up,
the Romanian transmitter was rated at only
1 kilowatt. Huizen, as Holland’s long
wave was then known, refused the wave-
length of 1,345 metres offered to it and,
feeling sure that it could shout down the
feeble Brasov, grabbed the 1,875.metre
channel on the plea that it had established
a right to it by long use.

Since Brasov, now known as Radio
Roumania, went up to 150 kilowatts the
Dutch station’s transmissions have Dbeen
badly interfered with even in Holland. It
is interesting to note that of late Hilversum
No. 1 has been heard testing after pro-
gramme hours on 1,186 metres. Under the
Lucerne Plan this wavelength helongs to
Norway, and it is actually used by Vigra,
or Aalesund, to give it its better-known
name. ]

Norway, however, is entitled to only one
long wave channel, thongh at present it has
Oslo working on 1,153.8 metres (a channel
that does not appear in the original Lucernc
Plan), as well as Aalesund on 1,186. The
latter is only a 1o-kilowatt station and Nor-
way might be inducéd to give up the wave-
length, synchronising Aalesund with one or
more of her other stations.

- Would Hilversum find the 1,186 metre
channel acceptable?  The corresponding
frequency is, 253 kcs.  The next door
neighbours in Europe are Kiev on 248 kes.
and Oslo on 260 ; there is thus a frequency
separation of 5 kilocycles on one side and
7 on the other. This makes rather a tight
fit, but it should be a good deal better than
having a station right on your wavelength.
There is also Tashkent, only 3.4 kilocycles
away ; hut Tashkent, rated at 235 kilowatts,
is in distant Turkestan and would probably
cause no trouble.

The Inter-American Conference, which
meets towards the end of the year, will have
some knotty problems to deal with. Canada
and the United States arrived vears ago at
a modus vivendi, both countries agrecing to
organise their distributions on a '1o-kilocycle
basis and each recognising the other’s ex-
clusive right te certain channels. All went
well until broadcasting began to grow by

leaps and bounds in Central and South
America.
You don't realise how many separate

countries there are in that part of the world
till yvou examine an atlas—over twenty of
them are to take part in the Autumn Can-
ference. No wonder the problem of inter
{ference between statious in different coun-
tries has become serious.

After a good deal of experimental work,

wnianar amaoricanradiabistan/ com

‘come to the conclusion
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the Indian broadcasting authorities have
that the lower
mediuni wavelengths are going to give the
best results in most places. 1 have not yet
heard the reason officially given for this, but
it may be because reception on such wave-,
lengths is found to suffer less from atmo-
spheric interference.  Atmospherics can he
peisonous in many parts of India.

Be that as it may, seven out of nine of
the wavelengths now announced are below
3vo metres. The remaining two are Delhi,
34¢ metres, and Trichinopoly, 397.

The first of the new transmitters is ex-
pected to be at work in August, and the
remainder should all be in action within less
than a year from then. D. ExEr.

Television Programmes

Transmissions are from 3-4 and 9-10 daily
(except May 12th),
Vision : Sound :
45 Mc/s. 41.5 Me/s.

FRIDAY, MAY 7th.

3 Starlight : Dances by Vera Zorina, star of
On \our Toes” at the Coliseum. 3.15,
Yriends from the Zoo. 3.30, Gaumont-Iiritish
News. 3.40, Theatre Parade; Ilora Robson
in Act II of ** Anna Christie ” as produced at
the Westminster Theatre.
9, Clifford Stanton in
Repetition of 3.15 programme.

9.10,
British

impressions.
9.25,

Movietonews. 9.35, ‘“ Vauxhall ”’: a masque
of Vauxhall Gardens.
SATURDAY, MAY Sth.

3, For the Children—Paul Leyssac reading two
of Hans Andersen’ S stories. 3.10, Bruce Bdu ns-
father, creator of “ Old Bill”’ Caltoons 3.20,
Britisll Movietonews. 3.30, Cabaret with
Hildergarde, Rudi Grasl and the Mectaxa Girls.
9, Wynne Ajello (songs). 9.10, '* The ’ole in
the Road ”; sketch by Seamark. 9.25,
Gaumont-British News. 9.35, Scenes from
John Drinkwater’s play, ** Abraham Lincoln.”
MONDAY, MAY r1oth. .
3, Starlight: Jane Carr. 3.10, The \World of
Women (III)—Anything New ? 3.25, British
Movietonews. 3.35, Cabaret Parade.
9, Starlight: Phyllis Robins (songs). = 9.10,
Repetmon of 3.10 programme. 9.25, (numont—
British News. 9.35, Repetition of 3.35 pro-
gramme.

TUESDAY, MAY 11th.

3, The Markova-Dolin ballet. 3.15, Gawmont-
Brm:h News. 3.20, Arrangements f01 televising
the Coronation Proce%lon explained by the
Director of Television. 3.30, Fifty-third Picture
Page. 3.55, Gaumont-British News.

9, Irene Scharrer (piano). 9.15, Repetition of
3.20 programme. 9,25,-_British Movietonews.
9.35, FLifty-fourth Picture Page.

WEDNESDAY, MAY 12th.

Transmission starts at 2. Part 1 providing
views of the park and the crowds and Part It
the complete procession. Transmission ends
approximately at 3.

9, The PPoet Laureate will read his Coronation
Ode. 9.5, Music Hall Cavalcade. 9.59,
Gaumont-British News.

THURSDAY, MAY 13th.

3, Screen Scene.  3.10, Masks through the
Ages—IV (conclusion). 3.25, Gaumont-British
News. 3.35, Harry Roy and his band with his
wife, Princess Dearl.

9, Starlight: Clapham and Dwver. 9,10,
Coronation cartoons: Nicholas Bentley will
draw what he saw in the Coronation crowds.
9.25, British Movietonews. 9.35, Some Visitors
to I.ondon: Tersonalities in ILondon for the
Coronation. 9.45, " Rhythm in the Dawn " ;
first performance of a modern rhapsody by
Ord Hamilton.
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Broadcast Brevities

No ¢ Royal’”’ Microphone
LTHOUGH special micro-
phone cases will be used

when the King gives the Royal

Message to the Empire on the

evening of Coronation Day, it

should be emphasised that the
microphone  itsell  will, as
always, Dbe taken from stock.

Thus it may happen ihat the

“mike”’” which has featured in

the biggest broadeast in history

may subsequently be used by

the humblest ““ In Town To-
nighter.”
Two microphones will  be

placed in the royal study in
Buckingham Palace in new cases
made of Australian oak and
standing fourteen inches high.
Each will be in two sections, the
lower and larger housing the

amplifiers, the microphone it-
sell  being  contained in the
smaller  compartment above.

Between the microphone cases

will stand a small wooden
framework for the red light
which will remain ““ on’’ while

His Majesty is speaking.

Inscribed for Posterity

The microphones will not be
visible, being concealed behind
a small screen of about four
inches  diameter.  After  the
Coronation speech  the  micro-
phone cases will be suitably in-
scribed and will be reserved for
use in all subsequent broadcasts
by the King.

== ©“ e =

That Family Spirit
RITICS of the B.B.C. once
suggested that there should
be more of the family spirit at
Broadcasting House ; then the
pendulum swung the other way,
it being alleged that the family
spirit was declaring  itself to
such an extent that producers
were bringing in their sisters and
their cousins, their uncles and
iheir aunts to make up the casts

of drama and variety shows.

The Lucky Outsider

Now, however, the family
spirit has been summarily exor-
cised by an edict just issued,
which requires that relatives of
13.B.C. staff must not receive
preferential  treatment. The
golden rule must always be that
artists are engaged purely for
their programme value, and the
regulations even hint that, if an
outsider  and a  producer’s
mother-in-law are equally prom-
ising, the outsider wins.

~Ty N “n “n
Radio Repertory
IS the B.B.C. returning to the
idea of a repertory company
for radio drama? This ques-
tion has been recently asked, as
the names of certain artists have

been recurring quite a lot in the
programmes of the last few
months. Nevertheless, the
answer 1s no.
New Talent

In recent weeks more 1han
twenly artists new to broad-
casting have been booked for
radio drama, among them
being Arthur Sinclair, Ellen
Pollock, DMargaret Rawlings,

is attended by a B.B.C. sleuth
—who, by the way, pays for his
scat—and if the haul is not
always a large one, that is not
the fault of these striving
officials.

B.B.C. sleuths can usually be
recognised by their square jaws
and air of disillusionment.

&« ©“n ©“n &«
Tricks of the Trade
HE B.B.C. Tslks
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PRO-

which are to televise
the passing pageantry
from Apsley Gate, Hyde
Park, are indicated on
these ‘‘Wireless World'"
photos. The nearness
of the pavement camera
to the route of the
passing Royal coach
indicates the prospects of an |
excellent close-up of Their E
Majesties. The first actual |
tests, which were carried out |
at midday on Monday last, |
from the selected position, |
proved entirely satisfactory. :|
E
i
1
]
1
1
1
\
i

Scenes from Hyde Park were

conveyed to the transmitter

at Alexandra Palace by the co-

axial cable recently laid down
for the purpose.

Griffiths Jones, Skelton Knaggs,

Michael Redgrave and Peter
Coke. In addition, the B.B.C.

has recently employed several
artists who had not Dbroadcast
for a long time, such as Kenncth
Cove, Lilah McCarthy, Frank
Cellier and Leslie Banks.

A scmi-official talent-spotting
squad  roams Londen  every
night in search of likely actors
and actresses,  Every new play

Department s
taking a leaf out of

the book of the
" OB " Department
in the late summer

by probing the
countryv at ‘large

for tactuality
material.

The first  experi
ment will be in the

I direction ot a new
t| talks series dealing
‘Al with Tricks of the

NEWS FROM

PORTLAND PLACE

will take listeners out to sea on
an cel-fishing expedition.

wn @ e LA

In the Shadow
“ QO near and yet so far 7’ sums
up a tragedy of Coromna-
tion Day in which the principal
actors are Leslie Woodgate, the
popular B.B.C. conductor, and
a group of the B.B.C. Singers.
For they are to spend ten hours
of Coronation Day, from 6 a.m.
onwards, in the church of St.
Margaret's, Westminster, sceing
nothing and hearing very little
of the pomp and ceremony en-
acted just outside,

Their mission is an unusual
one  Duaring the most sacred
portion of the Coronation Ser-
vice there will be an inter-
mission in the broadcast from
the Abbey and during this brief

‘period the B.B.C. Singers in St.

Margaret's will render one short
anthem

Trade, in which local industries
will be described by the crafts-
men themselves direct from the
scene of their labours.

Althongli. the arrangements
are all somewhat tentative, it is
understood that all the B.B.C.
regions will come into the pic-
ture.  Scotland may provide a
vacht-building  feature.  Mid-
landers will describe and illus-
trate bell-founding, and Welsh-
women may tell the world how
clogs are made.

London, of all unexpected
places, may offer a roof thatch-
ing programme, besides dealing
with rowing boats, while the
manufacturer of quill pens may
be portrayed by the West of
England Region. Cutlery is an
obvious choice for a North of
England broadcast, and it is ex-
pected that Northern Ireland

www.americanradiohistorv.com

Known by Their Call-signs
\, HEN the B.B.C. abandoned

station call-signs they
transferred them to individuals,
and nowadays nearly everyone
in the Corporation is so saddled
with initials that their own
mothers would hardly recognise
them. N.I.LR.D., for example,
cloaks the identity of the North-
ern Ireland Regional Director ;
0.E.1.D., the geunial chief of the
Overscas and  Engineering In-
{fermation Department; A.C.E..
the Assistant Chief Engineer,
and so on. And now, down in
Wales, they are calling the
august Corporation the ‘‘Bee
Bee Eck.” At Portland Place
people are searching for Gaelic
dictionaries to find whether this
is a compliment or the other
thing.
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Current Topic

EVENTS OF THE WEEK IN BRIEF REVIEW

A Bigger Exhibition

HE wireless section of the

Foire de Paris, which will
be held from May 15th to the
31st, occupies double the space
it did last ycar.

Programmes from Greece
is reported that at last a

T
I start has been made with the
building ot a transmitter at
Athens. It will have a power
of 15 kW but will be capable
of casy conversion to 1oo k\W.

Balkan Plans

THE official  building pro-
gramme of the Yugoslavian
broadcasting  authorities  pro-

vides for the erection of a 100-
kW station in Belgrade, a 20-
kW station in  Zagreb, and
smaller stations in Sphit,
Skoplje, and Sarajevo.

Another High-Power

Station
HE new Czechoslovakian
transmitter now being

erected at Melnik will, it is
hoped, be completed by the end
of the year. Official details
concerning its power are not yet
available, but it will probably
be between 60 and 100 kW,

Moscow's Broadcasting
House
HAT is claimed will be the
finest broadcasging head-
qutarters in the world is to be
¢ommenced in Moscow during
the present month. The main
studio will be approximately
30 feet high and have an area ot
000 square vards. It will
accommodate an  orchestra of
250 performers, together with
an audience of 350.

Prison for a Pirate

AN inmate of a Berlin prison

situated a few vards from
onc of the broadcasting trans-
mitters has just reccived an
extra month on his sentence for
operating a wireless set without
a licence. An carphone and a
crystal smuggled into the prison
gave him excellent signals when
connected to the ironwork of
his bed.

French Coronation
Broadcasting

ERY complete arrangements
are being made in France
for the Dbroadeasting of the
Coronation  ceremony, The
broadcast will commence with
the description of the arrival of
the main procession by two
well-known French cammenta-

tors who will be stationed out-
side the Abbey. The same com-
mentators will describe the de-
parture after the service, which
will also be broadcast to French
listeners.  Another French com-
mentator will be stationed out-

side  Buckingham Palace to
describe  the return from  the
Abbey.

A Stunt Programme
unusual ])mgrunmw was

A

recently broadcast in New
York. In the script 350,000
words were used in which the

letter K, the most used in the .

English language, did not occur
once,

Standardisation of

Components '
’I‘HE Radiv Component Manu-
facturers Federation  has

now issued further supplements
to its Standardisation Report.
The present supplement . deals
with mechanical and electrical
details of potentiometers, vari-
able resistances and fixed resist-
ances. Copies are obtainable
for 1s. 6d. from the Secretary,
83, Camnon Street, London,

12.C.4.

Broadcasting in
Esperanto

HE number of items broad-

cast more or less regularly

in  Esperanto is showing a

steady increase, Apart from

the transmissions of Prague and

Brno, the well-known Hilver-

sum station is to continue pro-

viding programmes in that lan-
guage.

Some Interesting Figures

URING the period from
1932 to the end of 1936 the
proportion of musical items in
German broadcasting rose from
604 per cent. to 74 per cent., and
during the same period talks fell
from 32 per cent. to 19 per cent.

Anti-Interference
Campaigns
OTHER countries apart from

our own are carrying on an
active campaign against clectri-
cal interference.  During  the
past year 335 complaints were
imvestigated by the Polish
authorities and a cure was
effected in 79 of thenr. The
authorities in Romania have
now decided to begin an official
campaign  agamst interference.
Although monthly reports are
no longer published in France,
concerning the work of the offi-
cial static hunters, steady pro-
gress is believed to be the order
of the day. '

S

A Newspaper Substitute
OUD  speakers have been
established at fifteen differ-
ent places in  Addis Ababa,
and at noon every day they are
used to disseminate news in the
local dialect. Most of the citi-
zens are illiterate,

Sounding the Stratosphere
A RADIO-EQUIPPED  bal-

loon recently sent up by
the French National Meteoro-
logical Office reached a height
of 25,500 metres.  The balloon
was fitted with an automatic
radio transmitter to signal to
the ground its height and the
reading of the sclf-registering
meteorological apparatus which
it contained.  These balloons
which are sent up from time to
time are equipped with a para-
chute which brings the appara-
tus safely to earth.  Twenty-
five francs is paid to the finder
of the apparatus.

A Pirate Transmitter

HE authorities in laly are

said to be greatly troubled
by a secret wireless station
which is frequently to be heard

*between anidnight and 7 a.m,
Its chief broadcasts consist of
anti-Government  propaganda.

1t works on 21 and 42 metres as
well as on the medium wave-
bhand.

Television Exhibition

MEMBERS of the Wireless

Section of the LLE.E. are
to have a private view of the
Television Exhibition which is
to be opened by Lord Selsdon
at the Science Museum, South
Kensington, on June 1oth. The
private view will be held from
5 p-m. to 8 p.n1. on the opening
day. This exhibition, te which
the public will be admitted free
of charge, will be open on Mon-
davs, Tuesdays and Wednes-
days, from 10 a.m. to 6 p.m.
The closing time will be two
hours later on Thursdays, Fri-
dayvs and Saturdays, and on
Sundays it will be open from

2.30 pan. to 6 p.m. It will
last for approximately three
months.  Specimens  of single-

core co-axial cable, as laid be-
tween Broadeasting IHouse and
Alexandra  Palace, and the 4-
core cable laid between London
and Birmingham will beon view.

Dud American Valves

ITHERTO valve makers in

the U.S.A. have  en-
deavoured to reduce manufactur-
ing costs by maintaining a
special department to deal with
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IN THE MALL. Film Indus-
tries speakers installed on a
lamp standard.

valves which have some slight
mechanical  defect. In  this
manner it has been possible to
reduce very considerably the
daily number of rejects. One of
the most important companies
has, however, recently adopted
the policy of destroving all de-
fective valves, no matter how
stight the fault. This has actu-
ally had the effect of reducing
the number of duds, since it has
inspired factory operatives to
exercise greater care owing to
the fact that wages vary-aceord-
ing to the number of rejects.

Indian Activities
AN interesting paper entitled
** The Propagation of Radio
Waves Through the lono-
sphere,”” was submitted by Dr.
Saha and Mr. R. N Rai, of
Allahabad  University, at the
last meeting of the National 1n-

stitute of Sciences (India).

PA Assists Strikers

IN the recent sit-down strike at

several  large  automobile
manufacturing  works in  the
U.S.A. the men’s icaders made
use of PA vans to communicate
instructions  to  the  «trikers.
Since the sit-down strikers were
inside the factory  and the
leaders outside, this was the only
method of letting them know
what was going on in the out-
side world.

Miscellaneous
Advertisements for
May 2lst Issue

\VITH the approach of the

Whitsun  Bank Holiday
slight alterations arc necessary
N our printing arrangements,
Miscellaneous advertisements
intended for the issue of May
21st must be received not later
than first post on Friday,
May 14th.
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“AV0 " VALVE TESTER

}IT is generally agreed that unless facilities

are available for making a comprehen-
sive test on a valve, the one measurement
that reveals more than any other the state
of the valve is that of mutual conductance.

The new **Avo’” Valve Tester provides
this information in a simple and straight-
forward manner, at least so far as its actual
operation and handling are concerned.

In addition to giving a figure for mutual
conductance of triodes, pentodes, tetrodes
and the individual sections of multi-type

It obviates a lengthy explanation of
mutual conductance and what it significs,
and if the pointer comes to rest on that part
of the scale marked ‘‘ Replace,” it is very
convincing proof that the valve is faulty.

Filament volts from 2 to 40 can be
selected, and provision is made for screen
voltages of 60 to 250 in suitable steps, while
anode voltages of from 8o to 250 are pro-
vided.,

This very useful valve tester forms a
valuable addition to the range of test equip-
ment made by the Automatic Coil Winder

New ¢ Avo '’ Valve Tester and the two valve panels now available.

valves, provision is made for heater-cathode
insulation tests, while for all rectifier valves,
including RF diodes and the diodes in
multi-electrode valves, an emission test is
made.

The test set comprises two units, the
main tester contains the meter, switching
for the various electrode voltages and all
controls, also the power supply unit. The
operating power, incidentally, is taken froin
the AC mains and no batteries are used in
the instrument.

The other unit is a valve-holder panel,
and this can be supplied fitted and wired
for cither British or American valves. It
is connected to the main test unit by a
cable and nine-pin plug. With the two
valve-holder panels the instrument provides
{acilitics for testing almost every valve now
in general use,

It is not proposed to give a detailed
description of the method of operating the
tester since this is very fully explained in
the instructional leaflet. It will suffice to
say that its operation is extremely simple
for what is a comparatively complicated
measurement, and one that, as a rule, only
laboratory-type apparatus provides,

All that need be done is to refer to the
valve charts supplied, transfer to the switcl-
ing the voltage values given, and on press-
ing a lever to the left, the actual mutua!
conductance value is read off direct from
the meter’s scale.  Nothing could  be
simpler.,

Actually there are three scales on the
meter, one calibrated directly in mutual
conductance in mA/V, another for heater-
cathode resistance measured in megohms,
and one other divided into three differentls
coloured sections, marked ‘“ Replace’™ and
“Good,” with an intervening space indi-
caling poor or indifferent.

The last scale is really for the benefit of
non-technical users, and also to enabic
dealers and servicemen to show their cus-
tomers in a way easy to comprehcnd the
actual state of any valve submitted to them
for test,

and Electrical Equipment Co., Lid., Winder
House, Douglas Street, London, $.W.1, and
its price, including one valve panel, is
£11 11s. The extra valve panel costs £2 2s.

SIMPLAK ACCUMULATOR

WELL-MADE  2-volt  accumulator

that combiiies some of the features of
the very slow-discharge type, but is quite
capable of delivering one ampere on con-
tinuous discharge, is made by Simnplak Bat-
terics, Ltd., British Industries House,
Marble Arch, London, W.1. Known as the
Type Ms, it measures 43 Xx3§x6{in. total
height, and is fitted with a permanently
attached carrying handle.

The capacity is given as 7o hours at
1 amp. and 30 hours at 1 amp. discharge
rates respectively. Two positive and threc
negative plates are used with a compara-
tively wide spacing between them, which

T
T

s

\
_@M

Simplak two-volt accumulator Type Ms.

space is occupied solely by clectrolyte, as
spacers are not employed. The positive and
one of the negative plates are each j}in.
thick, while the two outside negative ones
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arc approximately half this thickness. The
usual accumulator acid is used with a

specific gravity ot 1,250 when fully charged.

A moulded bakelite case is used, and in
one end is a small glass window. This is a
most useful feature, as with most batteries
with opaque cases it is necessary to remove
the filler plug to examine the acid level.
In the case of the Simplak battery the acid
Ievel can be scen through the window.

In addition to the positive and negative
terminals being of different colours, they are
also fitted with a different size of shank, so
are thus non-interchangeable.

The price of this battery is 12s. 0d.

BELLING-LEE FLAT.PIN PLUGS

DR obvious reasons it is most desirablie

that no confusion should arise between
loud speaker extension points and electric
supply mains lighting or power points, since
both are often mounted on the skirting-
board in a room.

Dissimilar types of fittings for the two .
services are most essential for relay sys-
tems, hospitals, and all public buildings
equipped with radio, and particularly is this
necessary when headphones are employed.

Belling and Lee, Ltd., Cambridge Arterial
Road, Enfield, Middlesex, have now intro-
duced special flat-pin plugs and sockets for
all radio extension points. They are made
in two- and three-pin types, and the socket
fittings can be supplied for flush or surface

New Belling-Lee flat-pin fittings for radio
extension points. o

mounting, the flush type being fitted with a
bakelite plate measuring 3in. square.

These  fittings  are  designed for radio
speech circuits up to 50 watts with «
nominal  maximum  current  handling
capacity of 3 amps. RMS.

These fittings can be used for any radio
purpose other than the mains supply, and
they would accordingly come in useful for
microphone extension  points, etc. Both
two- and three-pin types are non-reversible
and they cost 2s. 4d. for a two-pin plug and
socket and 2s. 8d. for a three-pin variety.
Flush or surface mounting patterns in each
style cost the same.

There are no exposed metal parts in any
of the fittings, and the whole is well pro-
tected by bakelite mouldings.  The stan-
dard patterns are in brown bakelite but
cream bakelite fittings are available, and
these cost rod. more in cach case.
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PRINCIPAL BROADCASTING STATIONS OF EUROPE

Arranged in Order of Frequency and Wavelength

(This list is included in the first issue of each month. Stations with an Aerial Power of 50 kW. and above in heavy type)

Tuning Tuning
Btation. ke/s. Positions. | Metres. kW. Station. ke/s. Positions. | Metres. ! kW.
Ankara (Turkey) .. .. 00 00 52 oL, 1973.5 5 Leipzig (Germany) .. .. 00 00 85 ..., 382.2 120
Kaunas (Lithuania) .. 00 oo 153 [.......... 1961 7 Barcelona, EAJ1 (Spain) .. 0o 795 feoa.ooi... 377.4 7.5
Radio Romania (Brasov) Romama 50 160 |.......... 1875 150 Lwow (Poland) - 00 00 W5 {lacccooacoo 377.4| 50
Hilversum No. 1 (Holland) (10 ;Y. till ]840) 160 |.......... 1875 150 North Welsh Regional (I’enmon) .. .. 804 1.......... 3731 5
Lahti (Finland) 166 |.......... 1807 | 150 West Regicnal (Wa.shford Cross) .. aa 80+ |.......... 3731 170
Moscow, No. 1, RW1 (Kommtern) (U S.S. R ) 172 ..., 1744 500 Milan, No. 1 (ltaly) . oG oo 0o 814 |.......... 368.6| 50
Paris (Radlo Parls) (France) 182 |.......... 1648 80 Bucharest (Romanm) .. .. . 823 |.......... 364.5| 12
Istanbul (Turkey) .. .. o0 50 185 [L......... 1622 5 Kiev No. 2, RW9 (U S.8.R.) 00 oo 832 |.......... 380.6| 35
Irkutsk (U.8.S.R.) .. 60 00 1875|.......... 1600 20 Agen (France) . .. .. .. 832 |.......... 360.6 0.5
Deutschlandsender (Germany) .. 00 191 |.......... 1571 60 Berlin (Germany) .. .. .. .. 841 |.......... 356.7| 100
Droitwich . 80 o0 200 {.......... 1500 | 150 Sofia (Bulgaria) 5 . .. e 8475100 ... 354 | 0.75
Minsk, RW10 (U SS.R. Yy .. o0 oo 208 .......... 1442 35 Norwegian Relay Statxons . 00 06 850 |.......... 3529, —
Reykjavik (Teeland) .. 00 o0 5a 208 [, 1442 16 Valencia (Spain) 5 oo oo 850 f.......... 352.9 3
Motala (Sweden) .. 50 50 216 |.......... 1389 | 150 Simferopol, RW52 (U. S.S.R. ) Ny .. 859 l.......... 349.2| 10
Novosibirsk, RW76 (U.S.S.R. ) oo oG 2175 .. ..., 1379 | 100 Strasbourg (France) .. o o0 o0 859 f.......... 349.2( 100
Warsaw, No. 1 (Poland) ac oc 80 224 |.......... 1339 | 120 Poznan (Poland) .. .. 868 |.......... 345.6| 16
Luxembourg .. 232 ool 1293 | 150 London Reglonal (Brookmans Pa.rk) 00 877 |iveeiinn.. 342.1] 170
Leningrad, No. 1 RW53 (Kolplno) (U SS.R. ) 232 ..., 1293 | 100 Linz (Austria) . .. 886 |.......... 338.6] 15
Kalundborg (Denmark) 240 ..., 1250 80 Graz (Austria) . .. .. .. .. 886 f.......... 338.6| 15
Vienna, No. 2 (Austria)’ .. . 50 240 {.......... 1250 0.5 || Helsinki (Finland) 80 . 50 .. 895 [.......... 335.2| 10
Kiev No. 1 (U.S.S.R.). . o0 oo 248 ..., 1209.6 | 100 Limoges, P.T.T. (France) .. o0 .. 895 |.......... 335.2 1.5
Vigra (Aalesund) (Norway) 00 oa 253 ..., 1186 10 Hamburg (Germany) . 50 50 904 [.......... 331.9| 100
Ta,shkent RWI11 (US.S.R.). 5o oo 2664 (.......... 1170 25 Dniepropetrovsk (U.S. S.R. ) 5o 913 |.......... 328.6| 10
Oslo (Norway) . 260 |.......... 1153.8; 60 Toulouse (Radio Toulouse) (France) s 913 ..., 328.6| 60
Moscow, No. 2, RW49 (Stchelkovo) (U.S S. R ) P25 S 1107 | 100 Brno (Czechoslovakia) .. 922 |.......... 325.4| 32
Troms6 (Norway) . 282 |.......... 1065 10 Brussels, No. 2 (Belgium) .. oo 50 932 ..., 321.9| 15
Tiflis, RW7 (U.S.S.R. ) .. .. 5o 283 |........n. 1060 35 Algiers (Algeria) .. .. .. a6 23 U 318.8] 12
Saratov (U.S.S.R.) .. .. .. .. 340 ..., 882.3| 20 Géteborg (Sweden) .. .. .. .. 941 |..... e 318.8| 10
Finmark (Norway) .. .. .. .. 347 ... 864 10 Breslau (Germany) .. .. .. 950 |.......... 315.8| 100
Archangel (U.S.S.R.) . Be e 350 |.......... 857.11 10 Paris (Poste Parisien) (France) .. .. 959 |......... .1 312.8| 60
Rostov-on-Don, RW12 (U.S.S.R.) .. "00 385 |.......... 845.1| 20 Bordeaux-Sud-Ouest (France) .. bo 968 |.......... 309.9; 30
Budapest, No. 2 (Hung arv) .. 00 15315 834.5| 18 Odessa (U.S.S.R.) .. .. 968 f.......... 309.9( 10
Sverdlovsk, RW5 (U.S.8.R. ) o0 oo 376 |l 800 40 Northern Ireland Reglonal (Lrsburn) .. 977 |.ooiiia... 307.1| 100
Voroneje, RW25 (U.S.S.R.) . .. .. 300 ..., 769 10 Genoa (Ttaly) . .. 986 |.......... 304.3| 10
Boden (Sweden) . 392 (..., 765 0.8 || Torun (I’ola.nd) 986 |.......... 304.3| 24
Banska-Bystrica (Czec hoslovakla) (]5 LW. 392 ...l 765 30 Hilversum No. 2 (Holland) (1.) EW. till 184()) 995 | 301.5| 60
after 1700) Bratislava (Czechoslovakia) . . 1004 |.......... 298.8| 135
Geneva (Switzerland) o8 8e 401 L., 748 1.3 || Midland Regional (Drontwnch) .. L1013 Ll 296.2| 170
Moscow, No. 3 (RCZ) (U.S. S R. ) oo oo 4135 . ..., 726 | 100 Chernigov (U.8.8.R.) . .. R I 111 1 S 296.2 4
Ostersund (Sweden) .. 00 50 4135|.......... 726 0.6 || Barcelona, EAJ15 (épam) .. .. P IS [0/ D 293.5 3
Oulu (Finland). . .. .. .. oo 431 |, 696 10 Cracow (Poland) . .. .. P I (0022 D 293.5 2
Tartu (Estonia) .. 88 85 . 511 |.......... 587.1 0.5 || Oviedo (Spain). . 1022 ... . ...... 293.5 0.7
Hamar (Norway) 00 60 0o T, 519 |.......... 578 0.7 Kéonigsberg No. 1 (Hellsberg) (Gernany) 1031 [.......... 291 100
Innsbruck (Austria) .. 05 .. 0o 519 |.......... 578 1 Parede (I’mtuga,l) . L1030 |l 291 5
Ljubljana (Yugoslavia) 5o 5o 5o 527 fo......... 569.3 6.3 || Leningrad, No. 2, RW 70 (0.8 S.R. ) o0 (oo, 288.5| 10
Viipuri (Finland) . 0 oo bo 527 |, 569.3| 10 Rennes—Bretagne (Franee) .. L0 L 288.5| 120
Bolzano (Ttaly) .. .. .. 00 536 |.......... 559.7| 10 Scottish National (Falkirk) .. .. [P I 051 285.7| 50
Wilno (Poland) .. 50 536 |.......... 559.7{ 50 Bari No. 1 (Italy) 50 .. PSP 0 151 R 283.3| 20
Budapest, No. 1 (Hungal‘y) .. .. 546 |.......... -549.5| 120 Paris (Radio Cité) (I‘rance) .. 1068 L......... 280.9 0.8
Beromiinster (Switzerland) .. oG .. L5155 T 539.6| 100 Tiraspol, RW57 (U.S.S.R.) .. bC S A 1075 S S 280.9| 10
Athlone (Irish Free State) .. .. .. 565 |..... ve...| 531 100 Bordeaux-Lafayctte (F mncc) .. L HOTT L 2786 | 12
Klaipeda (Lithuania) .. .. .. .. 563 |.......... 531 10 Zagreb (Yugoslavia) . . .. .o 1086 |l 276.2 0.7
Palermo (Italy) .. .. .. .. 565 |.......... 531 3 Falun (Swedcn) . e .. .o 11086 {a......... 276.2 2
Stuttgart (Germany) .. .. .. 574 ool 522.6| 100 Madrid, EAJ7 (Qp:un) .. .. P 11 S 274 5
Alpes-Grenoble, P.T.T. (I‘rance) .. .. 583 ..., 514.6| 15 Vinnitsa (U.S.S.R.) .. 06 .. 1095 L.l 274 10
Madona (Latvia) 00 60 oG 583 ..., 514.6| 50 Kuldiga (Latvia) .. .. .. I B § (X S 271.7] 50
Vienna No. 1 (Ausma) 60 .. .. H2 ..., 506.8| 100 Naples (Italy) . .. 110 |, 271.7 1.5
Rabat (Morocco) o0 00 . a0 601 f.......... 499.2, 25 Moravska-Ostrava (C7eohmlovwkm) R B B S 269.5| 11.2
Sundsvall (Sweden) .. 0o 5o 06 601 |.......... 489.21 10 Radio Normandie (Féecamp) (France) P B B D & S D 269.5| 10
Florence (Italy) .. 00 0o 0o 610 |.......... 491.8| 20 Alexandria, No. 1 (Bgypt) .. oo T2 L, 267.4 0.25
Cairo, No. 1 (Egvpt) .. .. 60 bo 620 .......... 483.9| 20 Newcastle . .. .. L1122 L, 267.4 1
Brussels, No. 1 (Belgium) .. e . 620 |.......... 483.9| 15 Nyiregyhaza (Hungary) 00 50 Lo TE22 N 267.4 6.25
Lisbon (Portugal) .. 0o oG oo 6290 |.......... 476.9, 15 Hérby (Sweden) . 00 . PR 0 B 7 S U 265.3| 10
Trondelag (Norway) . .. .. .a 629 |.......... 476.9| 20 Turin, No. 1 (Italy) .. .. .. PP B T R 263.2 7
Christiansand (Norway ) .e .. 629 |oeieieenn. 4769 20 Trieste (Ttaly) . [ T T 263.2| 10
Prague, No. 1 (C1echoslovakla) 00 50 638 |[.......... 470.2| 120 London National (Brooknmns Park) PN I 0 0 T R 261.1| 20
Lyons, P.T.T. (France) 00 P 3 S 463 | 100 North National (Slaithwaite) 50 B B T 261.1| 20
Petrozavodsk (U7.S.S.R.) 00 00 648 |.......... 463 10 West National (Washford Cross) .. R S B B 2 R 261.1| 20
Cologne (Germany) 5 00 . [(5. S 455.9| 100 Kosice (Czechoslovakia) o0 00 PR I U % S 259.1| 10
North Regional (Slalthwante) 0o 60 668 |.......... 449.1| 70 Monte Ceneri (Switzerland) .. .. [SER 0 B 1 A 257.1| 15
Jerusalem (Palestine). . - .. .. (1117 T 4491 20 Copenhagen (Denmark) .. . P I 5 T 255.1| 10
Sottens (Switzerland) .. 60 .. 0o 677 f.......... 443.1| 100 Nice-Corse (France) .. .. . IS I £:T T D 253.2| 60
Belgrade (Yugoslavia) 0c 00 00 636 |.......... 4317.3 2.5 || Frankfurt (mul Relays) (Germany) .. PR I B 0T T 251 25
Paris, P.T.T. (France) 00 ac o6 695 |.......... 431.7| 120 Prague, No. 2 (Czechoslovakia) o0 R I 52/ S 249.2 5
Stockholm (Sweden) .. .. .. .o 704 (..., 426.1| 55 Lille, P.T. T (France) .o oo 1213 |l 247.3| 60
Rome, No. 1 (Italy) . . 78 |loooooooaaa 420.8| 50 Bologna (Radio Marconi) (Italy) oo 1222 folL, 245.5] 50
Kharkov, No. 1, R\V"O (U.S. S R. ) .. 722 i, 415.4| 10 Gleiwitz (Germany) .. .. PP B 1223 [ 243.7 5
Fredrikstad (Nor way) oo .. o 722 |, 415.4 1 Cork (Irish Free State) .. 5o P 1235 el 242.9 1
Tallinn (Istonia) .. .. .. 1] U 4104 20 Saarbriicken (Germany) .. .. Lo | 1249 L 2402 17
Madrid, EAJ2 (-Spam) 50 e a6 731 ool 410.4 3 Riga (Latvia) .. .. .. 06 PRV N 1471 T O 238.5| 10
Seville (Spain) .. o0 b0 5o o6 17 S 410.4 5.5 || Rome, No. 3 (Htaly) .. - . o 1238 oLl 238.5 1
Munich (Germany) .. .. .. .. 740 f....oenl.. 405.4 | 100 Bilbao, EAJ8 (Spain) .. .. [P [ 245 T D, 238.5 1
Marseilles, P.T.T. (France) oo oo SR R T R 400.5| 120 Niirnberg (Germany) . 1267 .......... 236.8 2
Pori (I«mIand) .. .e . 749 ..o 400.5 1 Radio Mediterrande (Juan I(s Pms) (ancc) 1276 (.......... 235.1| 27
Katowice (Pomnd) .. .. 0o (731 S P, 395.8| 12 Dresden (Germany) .. .. . 1285 |.......... 233.5 0.25
Scottish Regional (Fa.llurk) bo 767 ...l 391.1| 70 Aberdeen .. oo .. 1285 |l 233.5 1
North Scottish Regional (Burghead) . 87 |looccoooooe 391.1| 60 Klagenfurt ( Austua) o0 0o L1204 Ll 231.8 5
Stalino (U.S.S.R.) .. oo 08 |looooooooos 386.6| 10 Vorarlberg (Austrxa) 0o oc P D 1 S P 231.8 5
Toulouse P.T.T. (France) . .. oo ao FU8 llocoonoooaa 386.6' 120 Danzig .. oo aa oo L1303 L.l 230.2 0.5
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Station. ke/s. Positions. Metres. kW. ’ Station. ke/s. ’ P’I(;l;;ligis. Metres kW.
Swedish Relay Stations o 1312 .., 228.7 — Vaasa-Vasa (Finland) JéR)  looooacoooo 211.3 0.5
Magyarovar (Hungary) 5 1321 ...l 2271 1.25 || Alexandria, No. 2 (Egvpt) U Jlooocacooooo 200.9 0.5
German Relay Stations a0 o 1330 |.......... 225.6 —_ Turku (Finland) . 1429 ..., 209.9 0.5
Montpellier, P.T.T. (France) 5 1330 | ..., 224 1.2 || Miskole (Hungary) o 1438 .......... 208.6 1.25
Lodz (Poland) . 5 5 1339 qonoool.. 224 2 Paris ( Eiffel Tower) (France) 1456 [.......... 206 5
Dublin (Irish Free Statc) 5 1348 | ........ 222.6 0.5 || Pecs (Hungary) 1465 ... 204.8 1.25
Rjukan (Norway) . 1348 (... ...... 222.6 0.15|| Belgian Relay btatlons 1465 |.......... 204.8 0.1
Salzburg (Austria) 5 I348 | . ........ 222.6 2 Bournemouth .. 474 |l 203.5 1
Tampere {Finland) 5 B3 Jlocaoouaouoas 222.6 0.7 || Plvmouth . 1474 |........ .. 203.5 0.3
Cairo No. 2 (IEgypt) 5 1348 | ......L.. 222.6 0.5 || Binche (Belgium) 487 ... ..., 201.7 0.1
Konigsberg (Germany) 5 1348 ... ..., 222.6 2 Belgian Relay Stations 1492 (..., 201.1 0.1
Nottoden (Norway) . 1357 |.......... 221.1 0.15)] Nimes (I'rance) .. 85 1492 |.......... 201.1 0.7
Italian Relay Stations o 1357 ool 221.1 — Albacete (Spain) oo oo 1492 ... 2011 0.2
L’lle de France (France) 1366 ... .... .. 219.6 0.7 || Santiago (Spain) .. 1492 ...l 201.1 0.5
Basle (Switzerland) 1375 ..ol 218.2 0.5 || Belgian Relay Stations 5 oG 1500 {.......... 200 0.1
Berne (Switzerland) 1375 ool 218.2 0.5 || Pietarsaari (Finland) .. 00 oo 1500 |........ .. 200 0.25
Warsaw, No. 2 (Poland) L 216.8 i Radio Alcald (Spain) oo 1500 J.......... 200 0.2
Lyons (Radio Lyons) (France) 1393 |.......... 2154 25 Karlskrona (Sweden) .. . 1530 j.......... 198 0.2
Stara-Zagora (Bulgaria) 1402 |, 214 2 Liepaja (Latvia) .. 1734 |.......... 173 0.1

SHORT-WAVE STATIONS OF THE WORLD

Call
Station. Sign. ke/s. Posltnons Metres. | kW. Btation. ngn ke/s. Posxtlons Metres. | kW,
Batavia (Java) YDA 3.040 [........ 93.68 | 10 Lisbon (Portugal) . CTIAA 9,655 [........ 3109 2
Kharbarovsk (Russna) RVISH 4,273 |...... .. 70.20 | 20 Buenos Aires (Argentina) . LRX 9,660 |........ 31.08| 5
Caracas (Venezuela) .. YV5RH | 5,800 j........ 51.72 | 1 Lisbon (Portugal) .. a0 CTICT 9,680 [........ 31.00 | 05
San Jose (Costa Rlcu) TIGPH 5,820 [........ 51.52 | 0.5 Madrid (Spain) 00 oo EAQ 9,860 |........ 30.43 | 20
Vatican City (Vatican State) HvJ 5970 ..., 50.26 | 10 Lisbon (Portugal) .. oo CSwW 9,940 [........ 30.18 5
Mexico City (Mexico) XEBT 6,000 |........ 50.00 | 1 Bandoeng (Java) .. .. PMN 10,260 .. ...... 20.24 | 3
Moscow (Russia) RW5Y 6,000 |........ 50.00 | 20 Ruysselede (Belgium) ORK 10,330 |........ 29.04 | 9
Montreal (Canada) .. CrCX G005 |....u... 49.96 | — Buenos Aires (Argentina) LSX 10,350 |........ 28.99 | 12
Havana (Cuba) o0 COCO 6,010 . ....... 49.92 | 0.5 Teneriffe (Canary [sles) EAJ43 10,360 |........ 29.94 | 4
Prague (Podebrady) (Czechosloval\la) OLR 6,000 |........ 49,92 | 30 Tokio {Japan) 90 . JVM 10,740 |...o ..o 27.93 1 20
Bogota (Colombia) HJ3ABH | 6,018 {........ 49.90 1 1 Bandoeng (Java) .. aa PLP 11,010 |........ 27.25| 3
Zeesen (Germany) pJC 6,020 f........ 49.83 | 50 Lisbon (Portugal) CSW 11,040 [........ 2717 | 5
Boston (U.8.A.) WIXAL | 6,040 |, ....... 49.67 | 10 Motala (Sweden) SBG 11,700 |........ 2583 | 1
Miami (U.S.A.) oe W4X B 6,040 |........ 4967 | 2.5 Winnipeg (Canada) .. . CJRX 1,720 |........ 25680 | 2
Daventry (Gt. Britain) GSA 6,050 |........ 49.59 | 15 Paris (Radio-Colonial) (Francc) TPA4 11,720 |........ 25.60 | 12
Cincinnati (U.S.A.) .. WBXAL | 6,060 |........ 49.50 | 10 Daventry (Gt. Britain) GSD 15,750 |........ 25.53 | 15
Philadelphia (U.S.A.) W3IXAU | 6,060 [........ 49.50 | 10 Zeesen (Germany) .. DJD 11,770 |........ 25.49 | 50
Skamlebaek (Denmark) OXY 6,060 [........ 49.50 | 0.5 Boston (U.S.A.) 00 00 WIXAL [11,790 |........ 25.45 | 10
Motala (Sweden) SBG 6.060 1., ..., .. 4950 | 1 Tokio (Japan) . . BVAR 11,800 |.ounun.. 25.42 | 20
Chicago (U.S.A.) WIOXAA 6,080 [........ 49.34| 0.5 Vienna (Austria) . .. . OFR2 11,800 |........ 25.42 | 1.5
Nairobi (Kenya) VQ7LO 6,083 [........ 4931 0.5 Rome (Italy) .. .. . . 12RO 11,810 |........ 25.40 | 25
Bowmanville (Canada) CRCX 6,080 |........ 49.26 [ 0.5 Daventry (Gt. Britain) . . GSN 11,820 |........ 25.38 | 15
Hong Kong (China) . 0 ZBW2 6,00 [........ 49.26 | 2 Wayne (U.S.A)) W2XE 11,830 |........ 25.36 | 10
Johannesbmq (South Afnca) AN 6,000 | ..., .. 49.20 5 Lisbon (Portugal) CT1AA 11,830 [........ 25.36 | 2
Bound Brook (U.S.A.) W3XAL | 6,100 |........ 49.18 { 35 Zeesen (Germany) DJP L850 [..oovul.. 25.31 | 50
Chicago (U.8.A.) WIXF 6,100 |........ 49.18 . 10 Prague IPodebrady)(CzeLhoslm a]\xa.) OLR 11,840 |........ 25.34 | 30
Belgrade (Yugoslavia) .. .. |.......... 6,100 {........ 49.18 | 1 Daveniry (Gt. Britain) .. | GSE 11,860 |........ 25.29 | 15
Manizales (Colombia} oG HJ4ABB | 6,105 |........ 49.12 | 1 Pittsburgh (U.S.A.) .. .. WsXK 11,870 {........ 25.27 | 40
Daventry ((it. Britain) .. GSL 6,110 .. ..., 4910 | 15 Paris (Radio-Colonial) (France) .. | TPA3 11,880 |........ 25.23 | 12
Calcutta (India) . VUC 6,110 [........ 49.10 | 0.5 Moscow (Russia) .. | RNE 12,000 |........ 25.00 | 20
Wayne (U.S.A.) e .. | W2XE 6,120 |........ 49.02 | 10 Lisbon (Portugal) . CTICT 12,082 |........ 24831 0.5
Havana (Cuba) 50 oo «. | COCD 6,120 ........ 48.95 | 0.25 || Reykjavik (Iceland) .. g TrJ 12,235 |........ 2452 | 1.5
Pittsburgh (U.S.A) .. oo W8XK 6,140 {........ 48.86 | 40 Parede (Portugal) .. og CTIGO 12,400 {........ 24.20 | 0.35
Winnipeg (Canada) .. oG CIRO 6,150 [........ 4878 | 2 Warsaw (Poland) .. o SPW 13,635 |........ 22.00 | 10
Lisbon (Portugal) .. 0a CSL 6,150 {........ 48.78 0.50 || Amateurs 00 e 00 oo |loccocooooo 14,000 |........ 21.42 | 0.01
Caracas (Venezuela) .. 55 YV5RD 6,150 |........ 48.78 | 1 to to
Parede (Portugal) CTIGO 6,200 (...l 4840 ) 5 14,400 20.84
San Jose (Costa Riea) TIPG 6,410 |........ 46.80 | 0.5 Sofia (Bulgaria) e LZA 14,970 |........ 20.04| 15
Barranquilla (Colombia) JLITABB | 6,450 |........ 46.52 | 1 Zeesen (Germany) DJL 15,111 |........ 19.85 | 50
Valencia (Colombia) . . YV4RV 6,520 [........ 46.00 | 0.5 Vatican City (Vatican State) nvJ 15,123 |........ 19.84 | 10
Riobamba (hcuador) PRADO | 6,620 |........ 45311 2 Daventry (Gt. Britain) GSF 15,140 |........ 19.82 | 10
Amateurs .. 00 00 llococoocooo 7,000 |........ 42.86 0.01 Bandocng (Java) .. YDC 15,160 |........ 19.80 | 3
to to Daventry ( Gt. Britain) o0 GSO 15,180-........ 19.76 | 10
7,300 41.10 Hongkong (China) oo ZBW4 15,190 |........ 19.75| 2
Moscow (U.S.8.R.) .. RVY6 7520 (oo 33.89 | 25 Zeesen (Germany) DJB 15,200 |........ 19.74 | 50
Prangins (Radlo Nations) (bwltL r d) HBP T80 | 38.48 | 20 Pittsburgh (U.S.A.) . WBXK 15210 |........ 19.72 | 40
Snva (Iijiy . . oa o lven2 8,720 |.eennn.. 33140 | 3 Huizen (Holland) PCJ 15,220 |........ 19.71 | 20
Budapest (Hungar y) HAT4 9125 ... ... 3288 5 Prague (Podebrady)(C LeLllosI()val\m) OLR 15,230 |........ 19.70 | 30
Bangkok (Siam) HN 8Py B350 |.oaienen 32.09 | 20 TParis (Radio-Colonial) (France) TPA2 15243 )...... 0 19.68 | 12
Madrid (Spain) .. .| BAQ2 9480 ..., 31.65 | 20 Daventry (Gt. Britain) ST 15,260 |........ 19.66 | 10
Rio de Janeiro (Bra.znl) .o .. | PRFS Gh00 ... ... 3158 5 Wayvne (U.S.A)) W2XE 15,270 |........ 19.65 | 10
Daventry (Gt. Britain) 0o GSB 1527 LV U 31.55 | 15 Zeesen {Germany) 00 DlqQ 15,280 |...vvntn 19.63 | 50
Melbourne (Australia) . VK3ME 9,510 |........ 3155 | 1.5 Buenos Aires (Argentina) ., LRU 15,200 |[........ 1962 | 5
Jongkong (China) .. s ZBW3 9520 .. ..., 3149 | 2 Daventry (Gt. Britain) GSP 15,310 |........ 19.60 | 10
Jeloy (Norway) 0o LIGT1 9,520 ..., .. 3149 | 15 Schenectady (U.S.A.) W2XAD {15330 |........ 19.57 | 18
Schenectady (U.S.A. ) W2XAF | 9530 |..... ... 31.48 | 30 Zeesen (Germany) .. DJR 15,340 | . ..oes. 19.58 | 50
Zeesen (Germany) A .. | DIN 9,540 |........ 31.45 | 50 Budanest (Szekesfehervar) (]Iunnmry) HAS3 15,370 |. ... .. 19.52 | 20
Prague(Podebrady)(Czechoslovakia) | OLR 9550 ... 31.41 | 30 Hongkong (China) .. : ZBWS 17750 |...o.. . 16.90 | 2
Zeesen (Germany) DJA 9,060 ... ... 31.38 | 50 Zeesen (Germany) DIE 17,760 |........ 16.89 | 50
Bombay (india) VuB 9,565 ..., 31.36 | 4.5 Wayne (U.S.A.) W2XE 17,760 |l 15.89 | 10
Millis (U.S.A.) 5o WIXK 9570 | 31.35 | 10 Huizen (Holland ) PHI 17,770 [« vvennnn 16.88 | 23
Daventry (Gt. Bnmm) oc GSC 4,530 |........ 31.32 | 15, Bound Brook (U.8.A) W3XAL 17,780 |........ 16.87 | 35
Lyndhurst (Australia) 50 .. | VK3ILR 0,580 |........ 31321 1 Daventry ((it. Brita.n) oo GRG 17,790 .. oene 16.86 | 10
Philadelphia (U.S.A.) W3XAU | 9500 [........ 31.28 | 10 Bandoeng (Java) .. .o PLE 18,830 [........ 15.93 | 60
Sydney (Australia) VK2ME 9,590 (........ 31.28 | 20 Bangkok (Siam) HS8P 19,020 .. ... ... 15.77 | 20
Huizen (Tolland) . PCT ann0 |........ 31.28 | 20 Bandoeng (Java) .. . PMA 19350 {..... ... 15.50 | 60
Prangins (Radio-Nations) (S\v117 r Ll) IIBL 09,595 |...... ..131.27 | 20 Daventry ((wt Britain) .. . GSH 2hL470 b 13.87 | 10
Moscow (Russia) e .. | RAN 9,600 |........ 31.25 | 20 Wayne (U A .. .. .. | W2XE 21,520 |.. ... .. 13.94 1 10
Rome (Italy) .. 0c . .. | I2RO 09,635 |........ 31.13 | 25 Daventry (Gt. Britain) oc | GST 21,530 |........ 13.93 | 10
Sourabaya (Java) .. o - YDB 9,650 Lo.oo.L. 31.09 ' 1 Pittsburgh (U.S.A.) .. o0 . P WBXK 21,540 V.. .. ... 13.93 ' 40
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Anti-Interference Filters——

By I R. W. S'I‘RAFFORD

(Research Dept. : Belling and Lee, Ltd)

NE of the many annoying forms
in which electrical interference
with broadcast reception mani-
fests itself is associated with the

inain clectric supply to the house wiring.

Electrical disturbances due to impulses
of current from some commutating or in-
termittent circuit such as a motor or flash-
ing sign, perhaps several hundred yards
distant, may travel along the mains supply
and be picked up by the
receiver.

Such forms of interfer-
ence are characterised by
the harsh crackling noises
which they produce in
the loud speaker, and
generally by their untun-
able nature. They may be picked up in
two ways: first, the interfering current
superimposed upon the mains supply may
enter the receiver via its mains connecting
lead. Secondly, the interfering currents
may produce an appreciable radiated
magnetic field in the close vicinity of the
aerial lead-in where it joins the receiver,
and in such a case the interference is in-
jected through the aerial circuit.

1t is obvious in the latter case that the
means for suppressing the interference
should be located at a point at least a few
teet from the receiver itself so that the
mains lead carrying the supply voltage to
the receiver should be free from the dis-
turbance where it runs close to the lead-in
to the receiver itself. -

How Interference is Generated

One is apt to talk a little glibly about
electrical interference without. a  funda-
mental understanding as to its production
and propagation along the mains supply
wires. Electrical interference is normally
characterised by the presence of myiiads
of individual components covering a very
wide band of frequencies which extends
from the audio- into the radio-frequency
spectrum. Thus a certain type of electrical
interference may cause annoyance to the
user of a sensitive AF amplifier, while a
neighbouring broadcast receiver may be
practically immune. In this instance the
frequency components of the interfering
spectrum are mainly located at audio-
frequencies. The reverse may occur, when
the amplifier is immune but the broad-
cast receiver is badly affected. In this
case most of the interfering frequencies arc
located in the radio-frequency spectrum.

Finally, the frequency distribution of
the eclectrical interference may cover such
a wide range as to adversely affect both
radio receivers and audio amplifier at the
same time. o

The reason for these variations in the

PART |I.—THE
NATURE OF
INTERFERENCE

frequency electrical interference must be
fully understood before a real knowledge
of suppression may be attained, and it
is proposed to devote a little time in clu-
cidating the fundamental theory.
Consider Fig. 1 (a), which depicts a
simple DC circuit in which is inserted 2
rotating contact which rhythmicaliy makes
and breaks the current flow through R.
When the switch is closed a current
flows and a voltage E ap-
pears across R. When
the switch is opened the
voltage instantly falls to

zero,
If the switch is rhyth-
mically opened and

" closed by means of a °

motor, the curve of voltage across'R with
respect to time T is clearly shown in Fig.
1 (b).

This indicates a square-topped wave
form and is a typical example of the wave
form_of current which may be expected
when an electric flashing sign is operated
on DC mains. Why (in terms of this
square-topped wave occurring at a rate of
possibly ten times per second) should this
produce a harsh untunable crackle in a
broadcast receiver?

The answer is very clear to mathema-
ticians and invariably hopelessly compli-
cated to laymen. Without going into any
details of the famous Fourier trigonometri-
cal series, Fig. 1 (b} may be replaced by
Fig. 2 (a), in which the wave is replaced
by a number of sinusoidal waves.

" By suitably selecting the amplitude and
phases of cach of the sinusoidal waves it
should not be difficult for the veriest lay-
man to imagine that the addition of all

i o
_L - ) T . N
¥
i R E
A : |
1 )
(a)
—
ELLT
_>T
(b)

Fig. 1.—Artificially generated interference :

operation of the rotary switch in diagram

(a) produces a square-topped wave form
represented by curve (b).

these components would make up a wave

as depicted now in Fig. 2 (b), which is -

very similar to that shown in Fig. 1 (b).
It sufficient sinusoidal waves are taken
it should then be possible exactly to re-
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Y way of introduction to his

subject, the author explains in
this instalment how an apparently
simple electro-mechanical operation,
sueh as the recurrent interruption of
a DC circuit, may produce impulses
capable
over a wide band of frequencies.

of causing interference

produce the original square-topped wave
shown in Fig. 1 (a).

The foregoing discussion shows (it is
hoped) that any rhythmic impulses of
current or voltage may be considered as
composed of a vast number of individual
sinusoidal components of differing fre-
quencies and magnitudes which, when
acting together, result in the original shape
of the impulse. Thus, our ten-cycle-per-
second impulses of square-topped form
may have sinusoidal frequency compon-
ents at 1,000,000, I,000,010, I,000,020
cycles per second, etc., extending right
over the tuning range of a broadcast
receiver.

It may also be assumed that a sharply
defined wave having very steep sides, as
in Fig. 1 (b), will extend over a much wider
frequency range and with much greater
uniformity of amplitude. In other words,
it will be quite untunable over a very wide
wave range on the receiver. But if the
interfering wave is rather rounded, as for
example in Fig. 2 (c), less sinusoidal com-
ponents will be required to build up this
shape, and thus the interference may fall
off quite rapidly at the higher frequencies.
In this case greater interference would ap-
pear at long waves, less at medinm, and
possibly little or nothing on the short
waves.

In the extreme case when the interfer-
ing currents become a pure sinusoid, the
interference will only be produced at one
frequency, and may or may not be tun-
able by the receiver.

Wide Frequency Range

Ve should now know something of the
mechanism of electrical interference, for we
have seen that cvery sudden electrical im-
pulse must be regarded as a vast number
of individual frequency components whose
lowest frequency is determined by the
rhythmic period of the disturbance itself,
and whose higher frequencies have mag-
nitudes dependent upon the steepness of
the curve of the impulse with respect to
time.

Actually it does not matter whether the
impulse 1s rhythmic or not. The mere
process of closing an electric light switch
produces a sudden variation in the current
distribution through the mains circuit, and
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Anti-Interference Filters—

this one impulse contains myriads of
alternating frequency components cover-
ing a vast spectrum, and accounts for the
clicks heard from most loud speakers when
a neighbouring light is switched on or off.
The mathematical analysis in this case is
eveny more profound.

AWANA
VaNANYA

Fig. 2.—From the point of view.of inter-
ference, the simple square-topped wave form
of Fig. 1 (b) may be replaced by the complex
curves of diagrams (a) and (b). The rounded
wave form of diagram (c) would cause inter-
ference mainly with long-wave reception.

The next instalment will deal with the
manner in which electrical interfering im-
pulses are propagated along the mains
wiring, and it will be shown how their
cffect upon a broadcast receiver may be
materially reduced.

News from the

Clubs

Croydon Radio Society
Headgquarters: St. Peter’s 1lall, Ledbury Road, South
Croydon,

Meetings: Tuvs<days at & p.m.
Hon. Pub. Sec.: Mr. L. L.
Road, Routh Croydon.
The final meeting ol the session was devoted
to a musical programme derived from gramo-
phone records. Mr. 1. . Marshall was elected
to the position of Secretary in place of Mr.

H. . Salter.

Combers, M, Campden

Thames Valley Amateur Radio and
Television Society
Headquarters: The Alhany
Twickenham, Middlesex.

Meetings: Wednesdays at &15 pan.
Hon. Ses.: Mr. J, X, Raoe, 190, The Buaronse, S$t. Mar-
garets-on-Thames, Middlesex,

The annual subscription to the Society is
3s. 6d. per vear. All those interested in ama-
teur short-wave work will be welcomed.  The
Society has prepared the following activities for
the summer, full details ol which can be
obtained from the Hon. Sec.:

May oth.—jo-metre field-dav competition.

May 20th.—Lecture and demonstraton of
short-wave components amnd apparatus by Mr.
E. Cholot, of Lissen, 1td.

June 5th and 6th.—The Society will operate
an So-metre portable station lor District 15 in
the R.5.G.B. National Iield-day Competition.

June 3oth.—Lecture on to-metre work by
Mr. H. Wilkins, GOWN,

July .4th.—20-metre Field-day Competition.

Hotel,  Station Yard,

Wireless -
World

Exeter and District Wireless Society -

Hcaii_quarters: Y. W.C.AL, 3, Div's Ficeld, southernhay,

Meet'i':;gls(:]..\lnmlnys at § p.m.

Hon. Sec.: Mr. W. J. Ching. 9, Sivell Place, Heavitree,
Excter.

At a recent meeting an interesting lecture
wias given by Mr. Mays on electrical interfer-
ence and methods of curing it. A selection of
gramophone records, on which were recorded
almost every type of electrical interference, was
played.

Bideford and District Short - Wave Society
Headquarters: Migonette Walk, Bideford.
Hon. Sec.: Mr. E. K. Jensen, 5, Furzebeam Terrace,

Bideford.

In view of the interest shown in amateur
transmissions it has recently been decided that
alternate meetings, which are held fortnightly,
should be devoted to this suliject. The chib
=ubscription has been fixed at 1s. per fortnight.
The Society now possesses its own short-wave
receiving apparatus.

A large attendance of members witnessed the
first transmitting demonstration by the chair-
man when contact was made with four ama-
teur stations on the 1.7 megacycle hand.

Golders Green and Hendon Radio

Scientific Society
Headguarters and Hon. Sec.: 60, Pattison Road, Hamp-

stead, NOW.2,

Interest in the Society's recent visit to the
Marconiphone television demonstration theatre
was so great that several people had to be dis-
appointed.  Preceding the dentonstration Mr.
A. 5. Radford gave an explanatory talk on the
system of transmission employved and a brief
description of the Marconiphone television re-
ceivers. The Society has prepared the follow-
ing activities for the summer, {ull details ot
which may be obtained from the Hon. Sec. :

May z3rd.—Coronation direction-finding com-
petition on 8o metres near St. Albans, lerts.
Tea at 4.30 p.m., followed by conference.

June 2nd, July 11th and September 12th.—
5-metre field-day competition.

Radio Society of Northern Ireland
Heaﬁqargrters: Y.M.C.A. Radio Club, Wellington Place,
Meeti;‘lg‘;;.:t.'l‘hc first Wedtiesday of each menth,

Heon. Sec.: Mr. F. A. Robb, 46, Victoria Avenne, Syden-

ham, Belfast, N.1.

The Morse practice class which is held everv
Wednesday is very well attended, and the Clui,
now possesses twelve operators for its trans-
mitter G16YM.  The transmitting members
hold a QSO party at midnight every Saturday
on the 14-megacycle waveband. The contest
for the R.S.N.T. Leonard Trophy, full details
of which appeared in the April joth issue of
The Wireless World, is taking place during
the week-ends of May.

K.B. MODEL 630

A New All-'Wave AC Mains
Superheterodyne

AN unusual feature of the circuit of this

receiver, just released by Kolster
Brandes, Ltd., 1s that two IF stages are
employed.  They follow a  triode-hexode
frequency-changer, which is the first valve
in the set, and automatic volume control is
applied to all three stages. AVC is derived
from a double-diode second detector and the
output stage is a pentode.

There are threc waveranges as follows:
160.5 to 52 metres, 195 to 565 metres, 970 to
2,300  metres, Station names on the
" Alphadex ”” dial are grouped alphabetic-
allv, and the tuning is effected through a
two-speed drive with ratios of 8: 1 and 48: 1.

Provision is made for gramophone repro-
duction, and the price is 12 guineas.

WwWwWw . americanradiohistorv.com

MCCADTEHY

6-valve all-wave  Superhet
with Radio Frequency Stage
8 stages.

8 tuned circuits.

3 wavebands.

PRICE

é Complete with
< BV vaves £8.17.6

Performance (made possible by use of multi-electrode valves)
equal to that of many reeeivers emploving 8 valves or more;
Brief specification includes: Large ,-\lrplunc " dial, with
different coloured lights automatically switched on for cach
wave-range.  Micro-vernier 2-speed drive.  d-point wave-
change and gramophone switch.  Volume control and variable
tone control also operative on gramophone.  Reinforced
heavy-gauge steel chassis. Covgrs 192,000 metres. .
Circuit comprises : Preselector circuit, radio frequency amplifier
{operative on all 3 wavebands), triode-hexode frcqu(.'ncy
changer, double band-pass 1.F.T. coupled LI, amplificr,
double diode-triode detector and L.F. amplifier. D.A.V.C.
applied to 3 preceding valves. 3-watt pentode output.

Special
6-VALVE BAND-PASS
SUPERHETERODYNE

=,

# TR

{(Complete with
B.V.A. Valves.)

£7

Specially designed and buitt for high quality radio‘gram work.
SPECIAL FEATURES: Rcinforced stout steel chassis,
High class components by well-known makers of acknowledged
reputation used throughout. Fitted with attractive and
specially large full-vision dial, glass fronted, and supplied
complete with escutcheon and fittings. Separate illumination
antomatically switched in for radio/gramophone.
CIRCUIT DETAILS : Inductively coupled  band-
filter, triode-hexode frequency changer, band-pass  L§.T.
coupled LF, amplifier, 1.IVT. coupled to diode detector.
D.AV.C. applied to preceding valves. L.F. amplifier capacity
coupled to output pentode 3-3} watts undistorted.  Variuble
tone control and volume control operate on both radio and
gramophoue.

ALTERNATIVE TRIODE OUTPUT
All McCarthy receivers supplted complete with
valves, knobs, pilot lamps, leads, mains cable and
plug. 12 months’ guarantee.
Deferred terms on application, or through London
Radio Supply Co., 11, Oat Lane, E.C.2.
Cash with order on 7 days’ approval. Also write
for illustrated catalogue of complete range of all
McCarthy receivers

MCCADRTHY RADIO Lre.

44a, Westbourne Grove, London, W.2
Telephone : Bayswater 3201/2.
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The Short-wave Range

I'M glad to see considerable jmprovements
in the short-wave departments of some
of the new sets. Onc of these is to divide
the short-wave bands covered into at least
two ranges instead of trying to go from
about 15 to 60 metres in one sweep of the
condenser vancs.  With two or more ranges
tuning is far easier, and the wavebands can
be provided with metre or megacycle scales
that aren’t nearly so hard on the eyes.
Then 1 observed a tendency, worthy of all
praise, to take in the 13-metre band, which
was omitted in many of the older models.
The cptimum wavelength is growing steadily
shorter and shorter, and is likely to go on
doing so for the best part of the next two
vears from now. The B.B.C. now makes
no regular transmissions at all from the
Empire Station on wavelengths above 371.55
metres (GSB), and recommends that all re-
ceivers intended for Empire use should be
capable of tuning down at least to 13.93
metres, the wavelength of GSJ. Don’t grab
pen and paper to tell me that GSA is still
shown in the short-wave lists with a wave-
length of 49.59 metres. I know it is; hut
il vou examine the details of the six regular
Empire transmissions you'll find that GSA
is nol now shown for any of them. I
believe, though, that it is occasionally used
under certain exceptional conditions.
- - -.
The Best of Luck!
HE B.B.C. deserves to have cvery suc-
cess with next Wednesday’s Coronation
broadcast, for so far as is humanly possible
nothing has been left to chance” An im-
mense amount of preliminary worl has been
done in all kinds of directions. It was
necessary, for instance, to find by surveys
of the Abbey and of the route taken by the
procession and by experiment the most snit-
able positions for each of the 58 micro-
phones that will be in use. The best places
for the control rooms had to be found, and
once this was done the G.P.O. co-operated
with the B.B.C. in carrying out the 472
miles of wiring required. An imposing
array of special apparatus was built for the
control rooms to cnable them to handle the

incoming transmissions from 32 points
within the Abbey, from ‘‘effects’’ micro-

phones along the route and from the com-
mentators’ boxes, and to pass these on to
Broadcasting House for home and Empirc
services, or to the International Trunk Ex-
change for relaying to foreign countries:

Television, Too !

A stupendous picce of organisation!
Every listener will, one hopes, realise the
hard work that has been put into the pre-
parations and will wish the O.B. depart-
ment the best of luck when Wednesday sees
them carrying out the biggest job that they
have vet underiaken.

Success, too, to the television engineers,
who will be undertaking their first genuine
0O.B. —outside the Alexandra Palace
grounds, that is. A co-axial cable has been
laid from Broadcasting House (already con-
nected by one to A.P.) to Apsley Gate,
Hyde Park.  Here there will be three
Emitron cameras, with a mobile control van.
Vision will be transmitted over the co-axial

~ Random Radiations -

cables; sound, over ordinary telephone
lines. Given the fine day for which we are
all praying, television will make history on
Wednesday. I shan’t be able to “'look in "’
because my ear will be more or less glued
to the loud speaker of my own medium-
wave set; but T hope to be able to tell you
how my neighbour receives the television
broadcast.

A Suggestion

That last sentence engenders an idea
which T pass on to the B.B.C. with my
blessing. There will be numbers of owners
of television sets who won't want to miss
anything of either the commentaries or the
“televiews.””  Why not relay the whole of
the spoken commentary from inside anrl

KEEPING IN TOUCH. Signallers of the

Life Guards will maintain one of a number

of portable wireless stations for the trans-

mission of official messages from different

points on the Processional route on
Coronation day.

ouiside the Abbey on the ultra-short sound
wavelength, just breaking it during the time
when the television images with their special
commentary are being sent out? It should
be simple enough to do that, and il it can
be managed I'm sure that'it will be greatly
appreciated by those who have television
receivers. Otherwise, they’ll have to keep
a medium-wave receiver going, or to switch
over from the ultra-shorts to the medium
waves if the television set has an “‘all-

»

wave " sound department.
- '- -

Should the B.B.C. Borrow?

ROM a Birmingham reader I have a neat
criticism of my suggestion that the
B.B.C. sheould, if possible, avoid borrowing
to meet the cost of television development.
He puts it something like this. A is an old
stager who has held a receiving licence since
1g22. B is a newcomer who tcok out his
first licence this vear. Out of each ten shil-
lings that A has paid a proportion—say two
shillings—has been spent on  building
studios, plant, offices and so on. as well as
in buying furniture, musical instruments
and goodness knows what else that make up

WwWww.americanradiohistorv.com
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the B.B.C.'s general equipment. A and his
fellows have, in fact, built up the B.B.C.’s
assets that now run to nearly four million
pounds. 1, on the other hand, has not paid
a penny towards all this, though he comes
in on the samec ten-shilling basis. But B
will henceforth have to shell out year by
vear, so long as the B.B.C. spends part ol
its revenue on similar things, for the benefit
of C, who buys his first licence in 1947.

Not a Club

1f we take this reader’s view, the purchase
of one’s first wireless licence is rather like
joining a club. The new menber finds the
club-house with all its {furniture and other
amenities ready waiting for him, and the
entrance fee that he pays is his contribu-
tion towards their cost. That is very right
and proper. But broadcasting isn't on the
same footing. It has already been pointed
out in The Wireless World that your receiv-
ing licence merely entitles you to use a radio
receiver, just as a game licence makes you
free to shoot game. It is not an under-
taking to provide you with broadcasting to

‘listen 1o any more than the game licence is

an undertaking to provide yvou with game
to sheot.  Broadcasting is run by means of
Government grants, and in practice these
are worked out in proportion to the amount
reccived from licence fees.

Posterity
“We do a lot for posterity,’” sighs my
correspondent,  ‘“but what has posteritly

done for us? *’ Well, T suppose one might
say lhat it's only because we have one eye
on the future that we keep on Dbringing
things up to date. 1i-it weren’t for pos-
terity we might not have nearly such a good
broadcasting system as we now have—an.l
we probably shouldn't be so keen on de-
veloping television, to come back to the
main theme of the argument. I am all in
favour of Dborrowing when borrowing is
necessary, but my reason for hoping that
television expenditure during the next few
years will be met by a bigger Government
grant rather than by raising the wind is
this. The B.B.C. is already faced by a
huge programme of new building and re-
“sound ’’  broadcasting
sphere, and so {far as one can see this kind
of broadcasting is going to be the main fare
of the great mass of wireless users for some
little time. By its charter the B.B.C. can
borrow only a certain limited amount.
This may well be needed for the proper
development of ““sound ™ broadcasting;
wouldn’t it, therefore, be as well to avoid
borrowing for television purposes if it is at
all possible to do so? T can’t help feeling
that it would.

Televising the

Coronation Procession
UI\'DOUBTEDLY the televising of the

Coronation Procession will give an

added fillip to television. Tt is an

ambitious undertaking and the first big
O.B. attempted. From the results of the
rehearsal which the engineers had last

Monday, it is certain to be a milestone
in the history of television. In Broadcast
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Brevities it has alrcady Deen stated that
three cameras will be used. On another
page in this issue will be found photographs
of Apsley Gate, Hyde Park Corner, giving
the positions of these cameras.

It is necessary to provide control room
apparatus at the scenc of the television
broadcast, and to cnable this to be carried
out the B.B.C. will be using the three-unit
mobile {ransmitter, recently purchased. The
control room is installed in one of these
vehicles, whicli is about the size of a Green
Line motor coach, the apparatus  being
mounted on two rows of racks along the
sides of the vehicle. The operators are able
to see the televised picture on a tube fitted
into the compartment over the driver’s
head. 1In addition, it is equipped as a small
sound control room with all the necessary
faders and amplifiers to deal with the four
microphones which will pick up the voice of
the comumentator and the sonnd ceffects,
This motor will be parked behind the park-
keeper’s lodge on the west side of the gate,
three multiple cables connecting the cameras
will run from it to the top of the gate, across
which they will pass to the plinth erected for
the Emitron cameras. The cables are abont
1} inches in diameter and contain twenty-
seven insulated cables, two of which are of
low capacity to carry the VF signals.

The second vehicle, the ultra-short-wave
iransmitter, will be parked alongside the
other and will radiate the vision signals on

Wireless -
World

a wavelength of about 3 metres from a
directional aerial.  These signals will be
picked up at Alexandra Palace on an aerial
momnted at the top of the main transmitting
mast.  The third motor contains the power
plant which will generate the sync pulses
and the scanning voltages for the cameras.

The engineers will use the recently laid co-
axial cable to transmit the vision fre-
quencies to Alexandra Palace.  They will
probably use at the samne time the ultra-
short-wave transmitting van, so that the
engineers at the Alexandra Palace can take
their choice and use the better of the two
transmissions.

At 2 o'clock the transmission will begin
by giving crowd scenes around Hyde Park

Corner, then a camera, trained on East
Carriage Drive, will give views of the

approaching cavalcade. The camera on the
pavement, which will be within about six
feet of the passing Procession, will give
close-up views of the Royal Coach and other
important parts of the DProcession as it
passes through the gate.  The third camera,
which will face Wellington Arch, will inter-
sperse views of the disappearing pagcant.
Thus, until the last horseman passes the
gate, viewers will, it is hoped, reccive a
complete picture of the Procession.
Frederick H. Grisewood, the announcer who
was recently appointed Staff Reporter, sta-
tioned alongside the cameras, will give a
continuous commentary.

The Norwegian Folkemottager

the marketing of Germany's famous

IMPRESSED by the success attended by
" many other coun-

““Volksempfanger,’

tries of Europe are now attempting to fol-
The latest

low her lead in this respect.

j oae ST Rres

oe
o0 g

s

The mains model is de-
signed to operate from
two pentode valves.

country to do so is Nor-.
way,

il Norwegian
““ Folkemottager. or

““People’s  Recewver!
is available in  two
models, for mains and
battery operation In
buth cases tuning ar-
rangements are similar,
but whereas the mains
set uses an RF pentode
valve as a leaky grid detector, the baitery
st employs a triode.  In both cases the de-
lector is followed Dy a resistance coupling.
Triodes are used in the battery set through-
out, and consequently there is a total of

three valves instead of two pentodes plus
rectifier, as in the case of the mains set.
This receiver is sold for little over /y,
there Dbeing a vast gap Dbetween this and
the ordinary mains set, which sells for from
£12 to f15. The set proved

popular immediatelv it was
marketed, and it was not
long Dbefore the first batch

made—163000 sets—was  sold
out The preliminary batch
was produced by two well-

known Oslo manufacturers,
special arrangements  being

made with patent holders for
reduced payments in respect
of these sets. It is expected
that before very long the other

Scandinavian countries will follow the lead
of Norway and market special receivers of

this type. No definite announcement has
yet been made, but there would scem little
need to depart from the Norwegian design.
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ONFUCIUS
551-478 B.C.

SO asked Confucius two
thousand years ago. A far cry
from ancient China to modern
radio but to-day, as of old, that
which “bringeth surcease from
care” is no less a jewel. And
it needs not the philosophy of
Confucius to -appreciate its
value.

Sermakers, Designers and Con-
structors too, have found in
T.C.C. Wet Electrolytics a
real remedy for trouble in
A.C. Receivers.

The momentary building up
of HIGH SURGE VOLTS
when switching on is the most
rrolific cause of breakdown.
Maybe just a condenser, may-
be valvesoreven a transformer
burntout. Free yourself of this
ever present possibility — Fit
T.C.C. *Wets,” and condensers
and components are safe
against damage. ‘No Icad’
surges cannot develop —nor-
mal working conditions are
constantly maintained.

FIT .C.C. *WETS' AND END
CONDENSER WORRIES

FOUR TYPICAL TYPES

Type Capacity Continuous Working Vaits
862 16 mfds. 440 voits Peak
602 8 mfds. 440 volts Peak
805 8 mfds. 500 volts Peak
809 32 mfds. 320 voits Peak

Special types are available to meet the stringent conditions found
in A.C./D.C. Receivers. Write for full details.

1.C.C.

VOLTAGE REGULATING
WET ELECTROLYTICS

THE TELEGRAPH CONDENSER CO., LD,
WALES FARM ROAD, NORTH ACTON, W.3.

P S T T, R T M T R ST
&) 1717



www.americanradiohistory.com

158

Letters to the Editor

Sunspots and Short Waves

EFERRING to the article ‘' Sunspots

and the Short-wave Listener’’ in your
issue of April 23rd, and particularly the
remarks regarding sudden fade-outs, I note
that it is stated that these fade-outs are
caused by sudden excessive rise in ionisa-
tion resulting in complete attenuation of
high-frequency signals, and am wondering
if this fact has been definitely proved. My
experience on f{requencies above 20 Mc/s
would go 1o show that the opposite is the
case and that the fade-outs are caused by
decreased ionisation,

Some time ago, in a letter to wou, 1
pointed out the reception from time to time
of a peculiar ‘“ hiss’’ occurring during day-
light hours on frequencies between 10 and
40 Mc/s and generally peaking about
25 Mc/s. It has since been noted that on
the days when this hiss has been heard fade-
outs have often been reported, so also have
magnetic storms, and there appears to be
some connection with the aurora borealis.
The nature of the agent causing the hiss
is not clear, but it is suggested that it is
a shower of particles shot off from the sun,
particularly during high sun-spot activity.
Apparently the particles arc attracted by
1he earth’s magnetic poles and tend to follow
its magnetic field. If this shower possesses
the power of neutralising the ionisation (duc
to ultra-violet light) it will be seen that here
we have an explanation of the fade-outs,
as obviously the neutralising effect would
be greatest on the outer layers.

The hiss has been very active lately, and
on April 25th the writer and others had «
particularly good example of the co-relation
of it and fade-outs. In the carly morning
of this day the hiss was observed to bc
unusually continuous and loud, and on
reaching the G.P.O. receiving station at
Baldock we found that they had had a com-
plete fade-out on U.S.A., etc., circuits for
about three hours and were just getting
through again at 11.30.

Although I can only speak from observa-
tions on {requencies above 20 Mc/s, it has
always been found that fade-outs occur first
on circuits north of cast or west, while
circuits in southerly directions are the last
to go out—if they go at all. This supports
the fact that the neutralising agent is
attracted to the poles, as obviously its effects
would be greatest on the layers over the
polar regions and nil, or practically nil, on
those over the equator.

Gioing one step farther, it seems to mc
ihat in the above there may possibly be an
explanation of the fact that communication
over long distances east and west (and, of
course, north of both) is not possible during
summer months on the ultra-high fre-
quencies.  If it is assumed that there is
always, to some extent, an emission of this
neutralising shower from the sun, then
during the summer months, since the North
Pole is nearer the sun, we should expect
ihe greater part of the shower to be
attracted to this pole and the neutralising
offect on the layers in the nopthern
hemisphere would be much greater than
during ihe winter months.  Therefore,
although the effect of the ultra-violet
radiation is greater in summer, the effect
of the shower is still greater and the nett
1onisation less.

The present explanation of poor summer

conditions is that expansion of the I layer,
due to heating, causes less nett inonisation
density during the summer, It would seem
that something is lacking in this theory,
because on frequencies above 20 Mc/s long-
distance communication over the Equator
(i.e., north-south) is consistent throughout
the vear, while parallel to the Equator, in
the northern or southern hemisphere, it is
only consistent during the winter months,
becoming erratic in spring and nil during
the suinmer. For example, on the 28 Mc/s
amateur band South Africa can be con-
tacted very consistently throughout the
year, while U.S.A. on one side and Russia
on the other can only be contacted
erratically in spring and autumn and con-
sistently during winter.  In the southern
hemisphere the same thing applies, i.c.,
Africans can contact us throughout the vear,
but can only work Australia and South
America consistently during their winter
(i.e., summer here, of course). If the ex-
pausion theory were true we should expect
the nett ionisation over the Equator to be
less than elsewhere and, therefore, trans-
Equator contacts on ultra-high frequencies
not possible or erratic.
D. W. HEIGHTMAN.
Gt. Clacton, Essex.

Horn-Leaded M.C. Speakers

THIS is someone cls¢’s private fight, and

1 ought not really to butt in; but 1
cannot let Mr. Todd’s letter pass. He
refers to transient response, which is good,
{for that is a most important point. But he
implies that it is more or less independent
of frequency response.

He cites ** Fourier's Analysis ’’ as hav-
ing no bearing on transients. Presumably
he means ‘¢ Fourier’s Theorem.”” But has
he not overlooked ‘‘ Fourier's Integral
Theorem '’ ? This does cover transients,
and indicates that, olher things being equal,
every increase in frequency response im-
proves fidelity on transients.

There is as yet no generally accepted and
rigorous analysis of the transient problem in
loud speakers; but experience indicates that
the two main desiderata are:

(1) Wide frequency response.

(2) Absence of sharp resonances.

Given equal brains in design, the question
of horn loading or baffle does not seem to
affect this point.

P. K. TURNER,
Hartley-Turner Radio, IL.td.

N

Isleworth.

I WAS interested to read that Mr. Voigt,
in his letter of March 26th, agrees with
me that a horn type of loud speaker capable
of reproduction down to frequencies of 40 ¢ /s
is impracticable for average domestic use.
Mr. Voigt has gone to a considerable
amount of trouble to show why a horn-loaded
speaker ‘“down to its cut-off frequency "’ is
superior to a baffle speaker. As I pointed
out in my original letter, 1 am entirely in
agreement with this. My query was, is there
any relative advantage in a hom speaker,
operating below its cut-off {requency,
over a baffle speaker, bearing in mind
the fact that the baffle speaker has an addi-
tional advauntage in that it can be arranged
to have a considerably lower cut-off without
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The Editor does not hold himself
responsible for the opinions )
of his correspondents

+

becoming too unwieldy. For his calcula-
tions for the baffle speaker Mr. Voigt actually
uses a frequency of 50 c¢/s as a basis, and
compares the results with those for.a horn
speaker working within its frequency range
of efficient loading.

It is an interesting fact that the principal
manufacturers of sound film reproducing
equipment, both in this country and the
U.S.A., use a large baffle speaker for repro-
duction of the lower register. I believe I am
correct in stating that the reason is the enor-
mous difficulty of building a horn that would
be capable of efficient working at low fre-
quencies, as compared with a comparatively
simple but efficient large-diaphragm baffle
speaker.

Dealing once more with the question of
air loading, if Mr. Voigt will refer to his
original advertisement he will find that he
uses the words ‘‘ with a baffle, the loading
is a maximum for wavelengths so small
.. .7 and not ““ with baffle speakers. . . .”’
The difference is subtle but verv important.
Mr. Voigt's statement, to be correct, would
necessitate the removal of the speaker from
its baffle. Surely, then, it ceases to be a
baffle speaker? The same argument might
be raised for a horn unit, and would not be
any more irrelevant.

Finally, may I take this opportunity of
expressing my appreciation of Mr. Voigt's
efforts towards the development of better
loud speakers, while maintaining that
friendly discussions of this nature react for
the good of the industry in general?

For Goodmans Industries, Ltd.,
G. A. BARDEN.
Wembley,
Middlesex.

Reflections on ‘“ Random Radiations ’’

AT the risk of taking up your space, I will
comment briefly upon a few of the
points raised Ly ‘‘Diallist”’ in the issue
dated April 2nd. Thus:

Playing Up.—Besides the intermittent
fault in a set, what about the tip-and-run
kind of interference? You complain about
a noise like that of an American gangster
film—in other words, a sound like a machine
gun—and in due course (perhaps overdue is
the better word) Post Office engineers arrive
on their motor bikes (in my case they arrived
during a thunderstorm!). You switch on the
set and—provided there’s no thunderstorm
—not a sound is to be heard except the sweet
music of somebody’s quintet. No machine-
guns at all. Nothing but harmony. The
engineers’  pleasant manner perceptibly
freezes, and soon they depart, obviously
thinking hard to themselves that you're not
quite all there. Immediately they have left,
the offender starts up his drill again, and
you switch off, feeling incapable of summon.
ing the busy fellows again in case the same
thing happens as before! Why don’t local
post offices have their own listening depart-
ments?

Piracy.—I agree thoroughly with ““Dial- .

list's " remarks thereon. Very often the
people who cheat the B.B.C. and their
listeners are people who can well afford the

F s
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10s. licence. 1 know of someone myseclf who
steals his entertainment, but all the same
I’'m not going to send one of those anonymous
postcards exposing him! There are probably
many more pirates than is generally realised.
And, as “ Diallist "' points out, piracy could
casily De eradicated.

Chain Listening.—That's where we battery
folk gain. The possessor of a set working
off expensive HTB’s simply cannot, unless
he's a millionaire, keep it on all day. Be-
sides, even the best HTB would rebel against
such treatment. So, therefore, to avoid ex-
pensive  and  frequent  replacements  one
chooses ilems one really wants to hear, and
that, whatever the items may be, is '* pood
listening *’ ! T. J. E. WARBURTON.

East Molesey,

Surrey.

P.A. Along Coronation Route

\/\]ITH reference to your Editorial on the

use of P.A. equipment along the Coro-
nation route, we should like to point out
that a precedent was set during the passing
of King George V’s funeral. We were then
officially advised to fade out when the pro-
cesslon came into view, in our case some
threequarter-mile away. The same stipula-
tion has been made for the Coronation pro-
cession.

We strongly agree with your suggestions
for a rchearsal, as in some instances the
procession  will come into view only a
hundred vards or so away from loud-
speaker positions, and it will be noted that
nearly all the speakers are necessarily of
the directional-horn type, capable of carry-
ing considerable distances. Furthermore,
many have been crected pointling towards
the oncoming procession.

N. J. LEAK.

London, W.6.  For H. J. Leak and Co.

Wireless
World

Coronaticn PA Contraets

MPLIFIERS giving an undistorted output
ol 480 watts with thirty projector speakers
are being installed on stasds in Whitchadl by
B.T.-H.  Other important installations  arc
being carried out at Blackpool and Bath.
T~ <N P

Grampian P\ equipment is being installed
at about thirty sites on the Coronation roufe,
A radio mput vin lad lines is Deing Laken
from o central receiving station outside ihe
central London arca.

- - R

Marconiphone apparatus iz being installed in
the Mall, on all the stands round the Houses of
Parliament, St. Margaret’s stand  adjoining
Westminster Abbey, all the stands round St
Gearge's Hospital, and at many other impor-
tant points.

o8> <> hd

Trix Sound Equipment is 1o be installed for
official use inside the new annexe at West-
minster Abbey; three complete installations
with sixteen speakers will e used. Other Trix
cquipment is being fitted on the official stands
at the Horse Guards, Treasury and Admiralty
buildings.

<3 <= -

Many dealers have been supplicd with Vor-
texion  2o-watt  amplifiers  for  use  Juring
Coronation cclebrations.

< <t ag>

It is anticipated that the permanent Voigt
installation at the Royal Empire, Society build-
ing will be temporarily extended tor the Corona-
tion.

“Cellophane”

N a letter from Mr. W. A. Richardson on

the subject of recording, published in 7'ie
Wireless World of April 23rd, the use of
““Cellophane”” was recommended.

““Cellophane”” is the registered trade
mark of British Cellophane, Ltd., applied
to their products, and the name, therefore,
should not be used in rcference to trans-
parent cellulose sheeting generally.

PHILCO PHONE

New Intercommunication System

for Private Installations

HE Philco
Phone, a new
system of in-

stant, private, two-
way communication,
is to Dbe introduced

into Eungland in the
near future by Philco
Radio. The instru-
ment has been devel-
oped in the United
States, where it has
been installed in pri-
vate homes, business
houses, restaurants, doctlors’ offices, amuse-
ment places and many other buildings.

Philco Phone provides two-way com-
munication bhetween a master control unit
and one, two, three or four remote units.
The system can be used Detween distant
pomt% in homes, offices, stores, hotels, fac-
tories, theatres, garages, hospltals or simi-
lar places. It is an inexpensive but effi-
cient communication system. The price
will, in all prolnblllty, be of the order of
{20 with one remote unit, additional remote
units costing about /2 each.

The master control unit together
with a remote unit.

The equipment is built of all Philco stan-
dard components, and it can be used on
either AC or DC supplies. It can be installed
anywhere within a few minutes.

The master control unit is encased in a
compact, attractive walnut cabinet. Com-
bination speaker-microphone permits  in-
stant conversation with onc or all remote
points at will. A turn of the volume knob
sends the voice to the remote units as loud
or as low as desired. A red signal light on
the master unit shows when the system is
in operation.
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A 9%" ' DIAMETER
SPEAKER WITH
12" PERFORMANCE

It 1s no exaggeration to say
that the new Rola F742-PM
has a performance equal to the
majority of 12” speakers. It
isn t as good as the giant Rola
G.12-P.M., of course, but the
flux density is the same and it
gives you super-sensitivity at
a very much lower price A
new magnet material Al
nico " 1s used with this model,
and another special feature is
the new metal and compound
shielded universal trans
former, not only dust-proof
but moisture-proof, a further
instance of Rola technicians’
care. For battery sets or for
that weak short-wave station
as Extension Speakers or under
any conditions where extreme
sensitivity is a requisite, the
Rola F742.PM is the ideal
speaker to specify.

Write to~day for leaflet AB.

&

WITHOUT TRANSFORMER 42/-

OVER%8 MILLION!IN USE

THE BRITISH ROLA €O, LTD.

MINERVA ROAD. PARK ROYAL NW.I0.
PHONE : WILLESDEN . 4322-3-4-5-6
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Brief descriptions
of the more in-
teresting radio
devices and improve-
ments issued as patents
will be included in this
section.

AUTOMATIC SELECTIVITY
CONTROL

HE selectivity of a wireless re-

ceiver can be automatically
controlled so that it is highest for
weak or distant signals and low-
est for strong signals. According
to the invention, the control is
secured by causing the incoming
signals to vary the effective link-
age Dbetween the primary and
sccondary windings of a band-pass
coupling.

As shown, the primarv winding
P and the secondary winding S
form part of a band-pass coupling
between the two radio frequency
or intermediate-frequency ampli-
fiers V oand Vi, Associated with
the windings P and S are auxiliary
windings Pr and Si, which are
wound in such a way that they
tend to oppose the effective coup-
ling between the coils P and S.

The winding P and § are origin-
ally over-coupled so as to give a
wide band-pass cffect, but so long
as only a weak signal is being re-
ceived the link circuit T, Si
serves to neutralise the original

INTERLACED SCANNING

IHHEN the rate of picture-
repetition is lower than the
frequency of the mains supply—
which in America is 60 cycles—it
is difficult to keep the AC compo-

nent out of the picture. Its pres-
ence is manifested by what is
known as ‘‘tlag  waving,” or
periodic  changes  of light and -

shade, which greatly increase the
apparent flicker.
if, however, the rate of picture-
repetition is made equal to the
fundamental AC frequency, these
difticulties at once disappear. Ac-
cording to the invention, a sufh-
ciently high repetition-rate is used
in combination with a system of
interlaced scauning, in which the
ordinary saw-toothed oscillations
are combined with a series of
square-topped waves; on two series
ol saw-toothed waves may be used,
provided the **line ” and ** frame ™
oscillators are interlocked.
Farnsworth Television Inc. Conr-
vention date (U.S.A4.) November
5th, 1931. No. 459400,
0000

*“DETECTIVE ' VALVES

PAIR of valves are recipro-

cally coupled so as to form
a wulti-vibrator circuit in which
the period  of  oscillation  is
determined by the values of the
coupling resistances and capacities.

Circuit arrangement for automatic selectivity control.

setting and to produce only a
narrow baud-pass or nighly selec-
tive coupling.  However, when
a strong signal comes in, the AVC
voltage applied to the grid of the
valve Vi reduces the output cur-
rent from that valve, so that the
point Y falls below the potential

of the point X. Current then flows.

through the Thyrite elements Zr1,
72, and reduces their resistance,
so that Z1 short-circuits the wind-
ing P1, whilst Z2 damps the wind-
ing $. This cancels the effect of
the reverse coupling-link Pr, S
and restores the original  wide
band-pass effect.

E. K. Cale, Ltd.; G. Bradfield;
and F. A. [nskip.  Application
date July 1st, 1935. No. 459200.

The combination is then utilised
to detect the approach of a body
or person  towards a protected
area.  The capacity of the intrud-
ing body is added to that of the
circuits, and the resulting change
in the period of oscillation is nsed
to operate a relay or to sound an
alarm,

The device mav be used, say, to
guard the approach to a strong-
room or silbe, or to open or close
a door antomatically, or to record
the passage of vebicles over a
Liridge or through a tunnel, or to

light up a particular object on the’

approach ol a customer, or for
advertising purposes generally.

A. . dlexandra.  Application
date July 25th, 1935. Nu. 460297.

Recent Inventions

“SECRET " SIGNALLING
FREQUENCY “wobble” is
imparted to the carrier wave,

in order to impart a measure of
secrecy, by using a piezo-clectric
crystal as the master control. and
so mounting it that its natural tre-
quency constantly varies.  As
shown, the crystal Q is circular in
shape, and 1s mounied to roll

Method of mounting a piezo-

electric crystal to ‘“wobble'’

the frequency of a master
oscillator stage.

freely in a recess in the face of a
rotating electrode E.

A second electrode Er is set at
= slight angle to the first, so that
the effective spacing between the
crystal and its pair of clectrodes is
constantly changing. This causes
the carrier frequency generated in
the circuit L. C to vary in a cyclic

fashion. In addition the speech
currents are ‘‘ inverted,”” so that
the high frequencies are trans-

formed into low, and vice versa,

before they are applied to the
modulator valve.
Marconi’s Wireless  Telegraph

Co., Ltd., and T. D, Parkin. Ap-
plication date July 5th, 1935. No.
459303
© 000
TELEVISION SYSTEMS
’I‘IIE object is scanned by the
apparatus shown in Fig. 1
which consists ol a tube T (shown
more clearly in Fig. 2) containing
a slotted cylinder € mounted on a
transverse axis. The tube T is
formed with a slot $ at one end.
and has a ground-glass viewing-
screen V at the other end.  The
cylinder C is pierced by a series of
slots IV set in a spiral, and it con-
tains a photo-electric cell con-
nected to brush contacts, BB, Br.
In operation the tube T and the

Wireless World, May 7th, 1937

FIG.1

Assembly of the two cylinders
in a television scanning system.

contained cvlinder C are hoth
rotated about the longitudinal
axis of the latter. The result, it
is stated, is to throw, not a truc
image of the object on the screen
V, ‘“hut persistence of vision in
the eye of the observer causes the
continually changing groups of
luminous lines actually projected
on the screen to appear as a pic-
ture of the object presented to the
slot 8.7

The arrangement is also used to
record on a cinema film a series
of markings, which, although not
recognisable at sight as the pic-
ture scanged, will reproduce the

FIG.2

The outside cylinder has a slot
at one end and a viewing
screen at the other.

original picture when projected

on to a viewing screen through

apparatus similar to that already

described. .
H. TVierl.  Convention dates

(Germany) March 270h and Octo-

ber 11th, 1933,  No. 350042.

0 0 0O

SUPER-REGENERATIVE
AMPLIFIERS

N order to get the best results

from a super-regencrative am-
plifier the quenching oscillations
should be adjusted until the valve
is very close to the threshold of
self-oscillation. In practice it is
difficult to secure a sufficiently
¢lastic control over the quenching,
so that the valve is often worked
considerably below the optimum
coupling.

According to the invention a fine
control over the quenching is ob-
tained by using a capacitative im-
pedance to vary the amount of
fecd-back {from plate to grid.
Actually a variable condenser is
arranged in series Dbetween the
usual back-coupled grid induct-
ance and the anode.

L. M. Merdler, M.
Buaird Television, Ltd.
tion dale July sth,
459300.

Scolt and
Applica-
1035. No.

)

)

! The British Abstracts published here are prepared with the permission
': H.M. Stationery Office, from Specifications
) obtainable at the Patent Office, 25, Southampton Buildings, London,
1

]

]

)

B

of the Controller of

W.C.2, price 1/- each.

A selection of patents issued
also included.

in U.S.A. is

| ——————
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WIRELESS WORLD
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URGENT & IMPORTANT
to all interested in P.A.

This offer applies to two of the most
popularand efficient Portable Outfits
available in this country to-day and

represents a really remarkable

opportunity which will not recur.

These are current_ models, several
hundreds of each type having

been sold this year at full list
price to highly satisfied users.
The output is ample .for large
assemblies either indoors or
outdoors, entirely indepen-
dent of any mains supply.We
are confident that the de-
mand will exceed the sup-

ANOTHER EXCLUSIVE OFFER BY

M.R

SUPPLIES

65 ONLY BRAND NEW &é:a

PORTABLE AMPLIFYiRG EQUIPMENTS
to be cleared at SPECIAL BARGAIN CASH PRICES!

G.E.C. BATTERY OPERATED PORTABLE AMPLI-
FYING EQUIPMENT, comprising Amplifier in oak
portable case 13in. by 9in. by 10in., for microphone
or pick-up, class * B Output, with all valves and

batteries, Moving Coil Microphone and Telescopic
F]oorlTable Stand (as illustrated). ~ Current list
price £28 5

0.

35 only of this mode! at £12 18 6 each, carriage paid.
G.E.C. 12-VOLTS CAR AMPLIFIER EQUIPMENT,
comprising Amplifier (as illustrated) with built-in
H.T. Generator and all valves in oak portable case
12%in. by 8in. by 10in., for operation from 12-volt
car battery (consumption only 3 amps.) and miero-
phone or pick-up input, Moving Coil ‘?hcrophone and
Telescopic Floor/Table Stand. Current
£34¢ 5

30 only of this mode! at -£17 each, carriage paid.
The output impedance of either of the aboveis 15-ohms
and any speaker of that impedance is suitable. We
have a very limited number of G.E.C. 1591 Portable
Projector Speakers, brand new, 18in. by 14in. by 14in.
with carrying handle, eontaining 56in. folded horn and
fitted powerful P.M. Moving Coil Unit, at 876 each.
Also a few brand few Truvox 8-watt P.M. Horn Units
at 85/ and 42in. Straight Projector Homs to suit
at 42/-.

Farther details gladly sent in response to immediate
request, but these fine outfits can be ordered with every
assurance of complete satisfaction.

OTHER SPECIAL OFFERS.

Qood news for those who reaponded too late to our offer in
“ W.W.” of 16th April of G.E.C. * Overseas 7 *® Superhet Re-

list price

Crosley All-wave Chassis, 12 to 2,000 metres in 5 bands, 9-valve
superbet comiplete with 12in, encrgised Mugnavox Bpeaker
veudy. assembled and all valves, £11 15 0

G.E.C. Speaker Coupling Units (special choke filter) recommended.
for use with extension speakers of any type. nssisting matehing
and overconiing msmbiln.y on long lives (isted 19,6). Special
offer of 300 at 5/= each.

Truvox.and Racon M/Coil Horn Units, 15-ohms speech, 6-volt
field, bandling up to 20-watts, all maker-reconditioned. 38/
each. (Suitable for G.E.C. Portable Equipments.)

G.EC. ™M phi Pr Amplifi itable for use with
any nmin amplifier, enenm-lng carbon anr md gi\'imx very
high gain. Very well made, t
with Ostam valve, and.ready for use. List !:9 Blaud new
42,6. Circuit diagram with each.

G.E.C. Cabinet M Coil P.M. Speakers with 6-ratio centre - tapped
transformer suitable for natching to any set. Well made hand-
polished cabinet 13in. by 12in. by 6jin. Perfect for extension
or relay systems, Brand new—boxed, 28 6 each. £13 per
dozen. We have 200 ‘of these lnd will accept reasonable
offer for lat.

Weston M,Coil Model 301 Meters, dia. 3}in. fluish mtg., 0-3
nia., 0-30 ma., or 0-200 m.a., either 25/-, Alsu smune model,
¥-250 volts, 14,6. Also 0-10 amps, 10/8.

G.E.C. Portable Gramophone Playing.Desks with high-quality
pick-up and spring niotor in strong carrying case with record
storage. Ideal for use with the G.E.C. Portahie Equipments,
8mnd.new 58:6..

Electric Clock Movements, 200,250 v. A.C. (synehronous) finest
uwvement extant, drive up to 15in. hands. 2}in. dia. 16 6

Heavy Duty Output Transtormers exact " W.W.” apec.. 11
uﬁm from 1171 to 75/1 with C.T. for P.P., weight 7! Ib. (usually
57+).  Exact matching, minimum loas, 28 ~

3 H H ceivers. We have just acquired 16 only of these mune sets in 6.E.¢: SuperCinema M Coil Speakers, 2,000 ohmn {d. Handle
’ pl)’ at these specnal prlges Chassis Form, tuning 11 to 553 inetres (5-bands), 3-watts in- 20-watts, massive conatruction, weight 41 b, 70’-. Solid
i and we have to advise = distorted antput, with senior G.E.C. M/Coll X Oak Cabinets to suit, 2vin. by 20in. by 14in., 20'-.
1 immediate reservation which plugs on to chassia, seven Osram Valvew, brand new.
im o Mains 100,250v. A.C. The ideal radio-grami unit. Price only List 1436 describes the range of popular M.R. Microphones.
£7 10 0 complete. Porioble Amplifiers. etc.
| MIRI SUI I LiEs’ 1 1’ New OXford stm, Londgn, w-c-1
Telephone : Holborn 7058.
e — e — —
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ARE SPECIFIED

Note the Top Grid connection and DESCRIBED
Pl s i A1 2
Jor Short-wave work. * SG220.SW -
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THE SCIENTYIFIC
VALVE

BRITISH MADE

5 TO 15 METRES

Just one year ago Hivac pro-
duced three special short-wave
valves which were designed to
meet the definite needs of
short-wave enthusiasts.

These valves have been greatly
extensively
used by leading designers and
many weli-known experiment-
ers in short-wave work.

The valves are of most rigid
therefore their
excellence of performance is
consistently maintained.

THREE HIVAC VALVES
FOR THE
5-15 METRE BATTERY SET
IN THIS ISSUE.

Obtainable through all Dealers.

HIGH VACUUM VALVE. €O., LTD.
111-117,Farring don Rd., London, E.C.1

NN\ | g
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LISTEN TO THE
CORONATION
BROADCASTS on

1937
MIDWEST

EENANNNS

TR

THE ONLY

ENCLAND-THE EMPIRE-THE WORLD

m fact “Everything on the Air” i
latest Midwest Model X-18 High Fidelity Receiver.
TUNING RANGES not only bring the broadcasts of the
World into your home, but it brings them with a quality which is
equalled only by the original performance. Its distinctive features
in circuit design are not just talking points, as a comparison
will speedily prove, but basnc quality, which will assuredly
appeal to ** Wireless World ™

ALL - WAVE RECEIVER COVER!NG
4% - 2,400 METRES

=

is obtainable with this
Its 6

readers and all music lovers,

ENANNC

FREE

ART CATALOGUE
40 vpages, fully illustrated,
giving particnlars of Midwest
11, 14, 16. and 18 valve

models.
12/6 DEMONSTRATIONS
5 /6 gt ‘on;ashsow’l;(;o:s go:d;ys :g
3":‘111 § (except Tuesdays,
9'/ 6 9a.m. to 6 p.m.).

NN

16,

18 VALVE DE
LUXE CHASSIS

Available in \
Chassis form com-
plete with matehed

\/
IDWEST RADIO LTD.

Showrooms and Factory :

OLD TOWN, CLAPHAM,

valves and 12" speaker
or in Console Cabinel.

|
LONDON,

‘Phone : MACaulay 5005.

5.W.4.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.
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_. 2 ADVERTISEMENTS.

THE WIRELESS WORLD

MISCELLANEOUS ADVERTISEMENTS

NOTICES

THE CHARGE FOR ADVERTISEMENTS in these
columns is

12 words or less, 3/- and 3d. for every
additional word.

Each paragraph is charged separately and name and
dd. must be ted

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire ‘“copy®’ is repeated from the
previous issue : 13 consecutive insertions 5% ; 28 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted
up to FIRST POST on MONDAY MORNING (previous
to date of issue) at the Head Offices of ‘¢ The Wireless
World,”® Dorset House, Stamford Street, London, S.E.1,
or on SATURDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham, 2; 260, Deapsgate,
Manchester, 3 ; 268, Renfleld Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
fssue will automaticaily be inserted in the following issue
unless accompanied by instructions to the contrary. All
advertisements in this section ‘must be strictly prepald.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made’ ©o. Dbayable to ILII
& SONS Ltd., and crossed fi.”‘ Notes being
untraceable if lost in {ransit should not be sent as
remittances.

All leiters relating to advertisements should quote the
number which is printed at the end of each advertisement
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or
printers’ errors, although every care is taken to avoid
mistakes.

IMPORTANT NOTICE.

Owing to the Coronation and Whitsun
Holidays, the issue of ** THE WIRELESS
WORLD ** for MAY 21 must be closed for
press earlier than usual.

MISCELLANEQUS ADVERTISEMENTS
tor insertion in that issue can be accepted
up to FIRST POST FRIDAY, MAY 14.

NEW RECEIVERS AND AMPLIFIERS
A.
A.

ECALLIER'S, Ltd., the firm for reliable short wave
radio, have on show in London the largest selection
of fully guaranteed brand new all-wave receivers, callers
invited to handle all these at their leisure without obliga-
tion to purchase; all 8,W. receivers will get stations on
the low bands, including  the Americas, .etc. Closed all
«day Mondays. All goods cash with order or c.o.d. Hand-
somely illustrated catalogues forwarded on receipt of large
stamped -addressed envelope or stamp 2Y%d., Oar models
receive American transmissions at full programme
strength; demonstrations daily after 4.30,
6/ Each,—Vaives for American receivers, all guaran-
teed. each a first, no seconds or throw-outs:
jor every known set from 1927-37; metal, metal glass, glass
counterparts, and glass; in orderins just state type and
number, we have it, all post paid; line cords for =all
midgets, 4/6 each.

£3/10.—T.R.F. Midget receiver, " The smallest of
its type in ths world,”" medium and long
wavebands, moving coil speaker, 2 watts output, no earth
required, compact and transportable, leather cloth covered,
obtainable in various colours; carriage 1/-.

£7/7.—Tab]e model six-valve all-wave superhet,
tuning 16%-50, 200-250, 800-2,000 metres, high
efficiency rosistance-capacit, circuit with A.V.C., station
calibrated dial, 8in. moving coil speaker, cabinet of hand-
som? appearance and super acoustic, 17x13x9l%, oper-
ates on A.C. or D.C, mains, 200-250 volts; never before
such tome from a D.C. receiver, carringe 4/6.

1 Gns.—The new Challenger 8 (type 800) table model

De Luxe, 22x18x12, high fidelity 8-valve superhet,
A.C. 200-250 volts, waveband coverage 11-32, 27-65, 190-
550, 900-2,000 metres, simplified centralised tuning,
super slow motion vernier slow-fast tuning dial calibrated
in metres, with station names, sslf contained control
panel, perfect tome. quality at low volume, new type,
M.C. 10in. speaker, from a whisper to 8 watts pure un-
distorted tone, no overloading at full volume, oscillator
jundamental without use of harmonics, persistent oscil-
lator of highest ontput, isolating filters eliminate oscilla-
tion and motor boating, fully delayed A.V.C., P.U. ter-
minals {switching and volume control incorporated in the
lront panel), absolute minimum of noise, semsitivity con-

(This advertisement continued in third column.)}

OQUR AF.
COUPLING UNIT

has had a steady sale ever since we
made it available as a separate
component.

But we have had some com-
plaints that it is unduly bulky
for modern ideas.

So we are producing a new
design—just the same inside, but
‘in an enamelled steel ‘““can”
instead of the present bakelite case,
and considerably smaller.

This hasenabled us to reduce the
price—a welcome change. The
present prices -are, for standard
types, 30/—and forhigh-power, 45/,
plus 10 per cent. in each case,
making 33/- and 49/6. We have
now decreased the base prices to
25/- and 4o0/-, which with the 10
per cent. increase on all our goods
makes a final figure of 27/6 and
44/ nett.

Six types, to suit different cir-
cuits, as before: write for the
special leaflet describing them.

REMINDER
Open House on Wednesday
evenings only, until further notice.

'|l~|_

1

HARTLEY TURNER
RADIO LTD,

THORNBURY ROAD,
ISLEWORTH, MIDDLESEX.
Telephone : HOUnslow 4488

RECORD

The quality valve In the
COMPLETE range
RECORD RADIO LTD. 2/3, Eldon Stri:}, E.C.2

M.P.R. 3 WATT BATTERY PUSH-PULL
AMPLIFIER. B .

For Cafes, Dances, Bociais,
etc. Amazing volume, with
excellent quality. Supplied
complete with 3 British
Valyes, and Volume Control,
ready for conuecting to pick- %
up, elc. Complete Awmplifier =

(less batteries) Price 45/~ or £] deposit and 3 pavments 10/.
Matched MO Speaker 20/- extra.  Send for fuil details, also AQ 7 watt
model, 105/-, Car Portable Model 120/-. ’Phone : Romford 338.
M.P.R. ELECTRICAL CO. 262, Vietoria Road, ROMFORD, Esiex,

NUMBERED ADDRESSES

For the convenience of private advertisers, letters
may be addressed to numbers at ** The Wireless World *
Office. When this is desired, the sum of 6d. to defray
the cost of registration and to cover postage on replies
must be added to the advertisement charge, which must
include the words Box 000, cfo * The Wireless World.” .
All replies should be addressed to the Box number
shown in the advertisement, c/o * The Wireless World,"
Dorset House, Stamford Street, London, S.E.l1.
Readers who reply to Box No. advertisements are warned
against sending remitlance fhrough the post except in
registered_entelopes : in all such cases the use of the
Deposit_System 1s recommended, and the cnielope should
be clearly marked * Deposit Department,”

7& DEPOSIT SYSTEM

Rcaders who hesitate to send money to advertisers
in these columns may deal in perfect safety by availing
themselves of our Deposit System. If the moncy be
deposited with “ The Wireless World,” both parties
are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to scller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being
no different arrangement between buyer and seller, each
pays cartiage one way. The seller takes the risk of loss
or damage in transit, for which we take no responsi-
bility. Tor all transactions up to £10, a deposit fee of
1/- is charged : on transactions over £10 and under
£50, the fee is 2/6; over £B0, 5/-. All deposit matters
are dealt with at Dorset House, Stamford Street,
Loandon, S.E.1, and cheques and money orders should
be madc payable to Iliffc & Sons Limited.

SPECIAL NOTE.—Readers who reply to advertise-
ments and receive no answer to their enqQuiries are
requested to regard the silence as an indication that the
goods advertised have already been disposed of. Adver-
tisers often receive so many enquiries that it is quite
impossible to reply to each one by post. When sending
remittances direct to an advertiser, stamp for return
should also’ he included for use in the event of the
application proving ful

NEW RECEIVERS AND AMPLIFIERS

(This advertisement continued from first column.)

trol for noise suppression. Reimforced capacitors prevent
drift, pre-aged intermediatec frequency transformers, LF.
barrier discs, anchor ccil leads, plug:in loudspeaker,
moisturc sealed out by tropical zone impregnation, sell
healing electrolytic condensers. One complete chassis of
dreadnought constructicn, moderate * voltages assure full
valve lile, economical to operate, 75 watts comsumption,
correct valve selection, no caompromise, no hum, full
weight transformers, true push-pull, stabilised H.T. sap-
ply, stabilised biases, ceramic coil insulation, fully loaded
plate coils give maximum gain, pre-balanted coil assembly,
sealed insulation, thin laminatlon: ol special silico steel,
7 k.c. selectivity, fractional microvolt sensitjvity, shielded
switching permits high gain, positive silver plated contacts-
eliminates switch noises, audio frequenty range 30-8,000
cycles, diode detection, Prizmatone high fidelity, R.F.
selector stages on all bands; carriage 5/6. . -

£12/18.--".800 " chassis valves and 10in. speaker
with all escutcheons. etc.; carriage 4/-.

£14/18.—"800 " chassis- valves and "G.12 12in. Rola:
high fidelity hpeaker;"-ca.r_tiage 6)-.

,£1r'7 /1'7-~GChaltenger - 800C ™ Conmsole, height 31t,

' 6in., width 24in., depth 12'%in.; this is
the 800 chassis with G.12 Rola; carriage and crate 10/-

OTE.—The Challenger 600 is asailable in 11-valve,
A.C./D.C. 200-250 volts, at an additional cost of 20/-
on each model. .
29 Gns.—Challenger *800RG “ radiogram, with auto-
matic _changer * Garrard ’; this job also incor-
porates the G.12 high fidelity Rola, carriage and crate
15/- A.C./D.C. model £2 extra.

1 Gns.—Challenger 381 8-valve 14.2,060 metres, Poly.
chromatic dial scale, improved vision master, beam
power output, band spread Magna dial and second-hand
magic eye tuning, automatic band indicator, high image
frequency suppression, hair line sclectivity, 5 k.c. separa-
tion; carriage 5/6; less gabinet, £13/18; carriage 4/~

HE Following Bargains Cunnot be Repeated, owing to
the fact that they are samples; these are also
covered by the uswal guarantee in Great Britain against
faulty workmanship and materials; owing to the weight
and difficnlty in packingz, these arc available to callers
only, and a visit to our showrooms will be well worth
while,
£37/10.—Six only 1937 24.valve Garod receivers,
twin chassis and 2 Public Address
speakers, 5 wavebands covering 5-2,000 metres, 60 watts
nndistorted output; this chassziz is also available in Con-
sole form at £7 extra, this cabinet alone cost to make
over £15.
£35,—Three only 24-valve Lafayette twin chassis and
2 speakers, 5 wavebands, 8-2,000 metres, 30
watts undistorted; also 1 Comsole at £41/10, and .
radiogram with record changer at £50.

EGALLIER'S, Ltd, 18, Connaught St., Marble Arch,
London, W.2. Paddington 274S. {a223

ILOT, Fergusen, Sparton, American_transportable, car
radio, and others; traders; lists.—Perseus Co., W.W.,
Burton-on-Trent. {4264

**Radio Data Charts,’”” A Series of Abacs Post freg 4[18
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NEW RECE!YERS AND AMPLIFIERS
AILO AMERICAN RADIO, Ltd, introduce the follow-
ing wmagnificent range of .Crogley chassis for the
Coronation.
ROSLEY'S Reputation and Unsurpassed Standard of
Workmanship is Your Guarantee of Satisiaction,
CROSLEY Superheterodynes to Suit Every Need, from
the unsurpassed 10-valve all-wave S5-band to the
6-valve short and medium wave 3-band; our Coronation
cash prices save you 40-50% now.
£12/19~/6.-—10-va1ve High Fidelity 5-band (13-
31, 30-80, 75-200, 200-555, 750-
2,000 metres), A.C. 97-240 volts, 10 watts undistorted
output, metal valves, pre-H.F. stage on all bands, pro-
vision gramo’ and doublet push-pull output, super A.V.C.,
band-spread pointer, metre calibration of airplane dial;
side hy side tests prove that this receiver outperforms
multi-valve sets with double the number of valves; you
cannot buy a better set; the all-world reception is a
revelation; the tonal quality -from a whisper to the
full 10 watts is magnificent; to-day’s value £25, your
price £12/19/6; with 12in. American Magnavox speaker,

£15.
£11/19/6.—9-va1ve, 5-band, A.C. 10 watls, as
. above but employing glass vaf\'es;
with Magnavox speaker. -£14. [
£9/19/6.—8-valve, 5-band, A.C., as above, but
4 with modified output stage-only, giving
4 watts undistorted; with 12in. Magnavox speaker, £12.
£8/ 9/6.-8—valve, A.C. 3-band, 2 models; (1
17.5-50, 75-200, 200-255 metres; (2
17.5-500, 200-555, 750-2,000 metres, 4 watts undistorted
output, provision gramo. and doublet, pre-H.F. on all
bands; with matched Magnavox speaker, £9/15.
£6/19/6.—6—valye. A.C., 3-band, 2 models, as
: above, 4 watts output, A.V.C.,, no pre-
MF. stage, gramo., doublet, large 7in. colour airplane
dial; with Magnavox speaker, £7/15:
ORDER with Confidence.—These Crosley radios bring
nothing but unbounded . satisfaction on . all sides;
whichever model you choose you kow you simply cannot
buy a better job inm its class at double or treble the price.
6.—2-valve A.C./D.C. short-wave superheterodyne
converter, 10-200 metres, employs H.F, Pen-
tode and own power supply, operates in front of any
receiver with single connection, A.C./D.C. 100-240v,,
large dial with band-spread control, complete in attrac-
tive metal cabinet, an unprecedented bargain; secure
yours to-day. -
IERMS : Cash or cheque with order or co.d.;
_your order now befere the Coronation rash.
D. Stamps Post Free.—Advance applications now being
received for our wonder new radio catalogue; covers
every radio need; receivers, communication sets, acces-
sories, short-wave gear, etc., in colours and ‘illustrated.
ANGLO AMERICAN RADIO (AND MOTORS), Ltd.,
Dept.- W:16, Albion House, New Oxiford St., Lon-
don, W.C.1. ..-(Showrooms : 39, .New Oxford. 8t.) .[’l'ele-
. 4

send

phones: Temple Bar 3231, 9821. 361
AIR KING.

LI, Models Feature Beam 'l‘unin‘g. Magic Eye indi-

cater, gramo. pick-up connections, and special out-

put valves,

ALL Sets Fully Gnaranteed; H.P, terms available from
3/- per week.

“ﬂIOLESALE and J'rade. Enquiries Invited; generous
terms. B

ALL Types of . American Valves Stocked; write for lists to

IR KING R.ADIO, 115, Shaftesbury Av., Cambridge
Circus, W.C.2. ‘Plione: Tewmple Bar 4875 (2 lines).
All receivers assembled in Englng. © {3406

ALERT RADIO Co.

< VOMMUNICATION,” * Shortwave” and “‘ Allwave”
Receivers— 21, East' Rd.,, N.1, Clerkenwell 4871.

. 381
ROYAL RADIO Co.

LL-WAVE Receivers, suitable for use on ships, as
supplied to officers of many shipping lines.

UR 8 and 10 Metal Valve All-wave Receivers; 15-
2,000. metres, acknowledged by the trade as the

best for range, tone, and general performance,

ATEST 6-valve Car Radio, A.V.C., remote control,
no suppressors required. -

FULL _ Range- of the World Famous Ferguson and
Pilot - Models Stocked.

ALL Sets Fully Guaranteed by Ourselves.
ALL Types of American Valves Stocked.

AY Us a Visit Any Time, or send for full range cata-
logue; 1%d. stamp will be appreciated.

ROYAL RADIO Co., 5, Buckingham Rd., South Wood-

ford, London, E.18. 'Phone: Buckhurst 2736. [4350

i SERVICE With a Smile.”
HENRY FORD RADIO, Ltd

LECTRONIC House, 22, Howland 8t., Tottenham
Court Rd., W.l. Museum 5675. fos11

ARMAUR RADIO for Wireless Receivers from LGE L

Raytheon glass and metal valves and all components;
trade emquiries. ] )
THE HARMAUR RADIO Co., Ltd, 8, Clifiord St,

New Bond St., London, W.1. o {0499

£715.—Sii:-valve all-wave chassis with 8in. Rola, B.V.A,
valves, royalties paid, twelve months' guarantee.—
Coulphone, Hutton, Preston. {4229

TRANS-ATLANTIC RADIO for the Finest All-wave Sets
f and Compacts; agents for Ferguson, Phileo, etc.;
radio service specialists.—Trans-Atlantic Radio Co., 15,
Percy St., W.1. Museum 3096. {a3s3

PILOT, Ferguson, Belmont, Pegasus, and Air King all-
wavers lead the field, our deliveries are prompt in
original eartons, with full guarantees; your trade card
will bring our wholesale catalogue from the authorised
distributors,—Leonard Heys, 36, Henry St, Blnckp[ool.

- N 0530

“Aerial.

No. 37.

on the Suppression
of Electrical Interference
with Broadcast Reception

Sometimes in writing these notes we feel that the
reader may trace a certain monotonous theme
running through the series. By far the greater
majority of cases dealt with are suppression at
the listener’s end, either with an *** Eliminoise "
aerial, a tmains filter or both. Yet our work is
anything but monotonous. Very few readers are
in a position to appreciate the ramifications of
the subject, and we think they might be. as
interested as we are in the variety of cases dealt
with. -

We have had to suppress the electrical equipment
on speed boats down to 12 metres with engines
running ; there was an auxiliary motor and
generator for search lights, etc., and no loss of
power could be tolerated.

Electrical equipment for arctic expeditions
comes to us to be suppressed before being taken
aboard.

A ship looks like being held up at the docks in
London because a new smoke indicator is pre-
venting the wireless operator from using his
short wave receivers, We send an engineer to
suppress it and the ship sails to time.

Gyroscope compasses and their repeaters, are
notoriously bad in certain cases.

We have suppressed country house equipments
where the cost has amounted to £50 instead of
the usual guinea or two, and where there have
been passenger and service lifts, organs with
double corisols, to say nothing of turnip choppers,
etc.

How many readers realise that the basement of
the usual modern block of flats contains a power
plant of no mean proportions. Often their own
water is pumped from a well. In any case the
water both hot and. cold is pumped around the
building, and there is probably either auto-
matic stoking or thermostatically controlled oil
furnaces for heating. There are blocks that
have cold storage laid on, as it were, with huge
compressors down below stairs, and sometimes
great fans for air conditioning, and all this in
addition to lifts for passengers and service.

We send engineers to Fleet Street to suppress
newspaper offices and cable companies, and we
have teleprinters to deal with.

We have suppressed Army cars so that very
high frequency high gain receivers can be used
on board.

Belling-L.ee suppressors have been fitted to
vessels of all sizes from the Queen Mary to
little pleé.sure cruisers, to all kinds of road
vehicles, to all sorts of factories, to telescope
motors (why we don’t know) and aerodrome
beacons and police stations.

No, life is not dull to our engineers ; they never
know what is coming  next.

* « Eliminoise” ~(Trade: Mdrk) All-wave Anti-interference

Transformers for one aerial installation 35s.

“C" type Shielded Cable, extra per yard, 10d.

+ Type 300 Mains Filter, for set lead, 10 to 2,000 metres,

Send for the book, '‘Interference Suppression,” 'post free

1s, 2d., or for free copy of *The Eliminoise System” apd

other relative literature.

™ o E———— —

'BELLING-LEE

| SUPPRESSION SERVICE

e e
°

Belling & Lee Ltd.

“Cambridge Arterial Road,
Enfield, Middx.

Telephone: Enfield 3322,

NEW RECEIVERS AND AMPLIFIERS

NJ cCARTHY New Reries 'of A.€., Universal, Battery,
4 All-wave and other receivers, many refinements,
several interesting new mo@els._ . X
MPORTANT !—AIl prices” quoted for McCarthy chassis
inclrde Marconi royalty payments.
€CARTHY All-Wave Battery Supsrhet with R/F
Stage; £7; separate triode oscillator, L.I. stage, pen-
tode output, ext. speaker and'"gram. sookets, cte., equals
mains performance.
¢CARTHY 6&-valve All-wave Superhet with R/F Stage;
L £8/5; A.C. or Universal, iron-cored LF. coils, Litz-
wound tuning coils, illuminated ** Airplame* dial. triotde-
hexo(_]e frequency changer, double band-pass coupled I.F.
amplifier. L. F. stage. pentode output, D.A.V.C. tone con-
trel, ext. speaker and gram. sockets, etc., etc.; performance
equals many 8-valve receivers,
cCARTHY Buper 9-valve All-waver with Push-pull
Triode Output; £12/12; a set for the connoisseur!
MeCarthy special 7-valve all-waver ‘with R/F stage, four
wave-bands, many interesting mew features; £10/10; full
particulars on application. | .
LL McCarthy Receivers on Heavy Cadmium-plated Steel
chassis; ' quality: components .and B.V.A. valves
throughout. . E i
EE McCarthy Advertisement on Page 455 for Other
McCarthy models; also write for complete catalogue.
McCARTHY RADIO, Lid, 44a, Westbourne Grove,
London, W.2 -[a379
YIE 3reatest Value in “ Ham " Sets.—Hallierafter Sky-
buddy, £9; incorporates B.F.0Q., phone jack. A.V.C.
on-off switeh, pitch eontrol, mechanical bandspread, Audio
gain control, R.F. control, built-in speaker. 5 Raytheon
tubes, all-metal cabinet, a réal performer; all other models
in stock.
RADI()GRAI’HIC,'LM., 66, Osborne Si., Glasgow, C.1.
Bell 848. {a386
OMMUNICATION Receivers, Hammarlund, National,
. Hallicrafters, R.M.E.69, Tobe-Deutschmann; trans.
mitters, Collins 45A, Peerless DX20, or built to order;
American valves, microphones, Eddystone components.—
A.C8., 1Ltd, 524, Widmore Rd,, Bromley, 'Phone :
Raveusbourne 0156. {0550

RECEIVERS AND AMPLIFIERS
CLEARANCE, SURPLUS; ETC.
HENRY'S. i

1937 Regentone De Luxe Model A.C. 200.250 3-

waveband Superhet., 5 valves, 17.5 to 2,000

metres, handsome cabinet; list 1215 gns., our price £7.

1937 Regentone 3 Waveband A.C. 200-250, 17.5
to 2,000 metres, thermometer .tuning; list

9 gns.,, £4/10.

1936 Regentone 5-valve Consolette, A.C. 200-250,
thermometer tuning; list £10{10, £4.

Regentone 3-valve Battery Set, YL.F. pentode,
det. and pentode output, moving coil speaker,
thermometer tuning; list £6/2/6, £3.
ARREX Shért Wave Units for A.C. Mains or Battery
Sets; list £3/3, only a few left for 30/-.

ENRY'’S, 72, Wellington Ave., London, N.15. Stam-
ford Hill 2907. 4360
LEARANCE List (Trade Only).—Write Leonard Heys,
36, Henry 8St., Blackpool. - [0527

AB.\ISTRONG Co. Hase a_ Further Few Soiled but
Genuine Brand New Radio Chassis for Disposal at
Considerably -Less Than Cost Price, described hereunder.
RMSTRONG 1937 9-stage Radio-gramopiione Chassis,
covering 4 wavebands from 12.9 metres, circuit H.E.
Pentode as radio frequency amplifier, tuned ILF. trans-
former coupled to hexode triode,- detector oscillator, -2
band-pass coupled 1.F. amplifier stages, double diode
triode, detector and L.F' amplifier, push-pull output stage
(‘apabie of bandling 6 watts, highest grade components
used throughout, -** Airplane " muiti radic drive, all wave-
bands ealibrated station names, tone controt works on
both radio and gramophone, provision for extension
speaker, etc.
EVERAL Chassis as Above, brand new, but chassis
slightly marked; price, complete with Mullard valves,
9 gns,; an exceptional opportunity.
RMSTRONG Co. Also Ofier Few Genuine 1937 Arm-.
strong -6v. All-wave Superheterodyne Radiogram
Chassis, brand new but cellulose slightly marked, com-
plete with new full size Rola moving coil speaker and 6
new and fully guaranteed Marconi or Mullard valves;
these chassis are the well known 3BPT models containin
high grade British components, are ganged and aeria
tested, and ready to switch on; price £6,10,- complete.
RMSTRONG Co. Have Techmnical Data Sheets Avail-
able.
ARMSTRONG Co. Will Willingly Send Above Chassis
on 7 Days' Trial, carriage and packing free.
AR\ISTRONG MANUFACTURING Co,
Rd., Camden Town, N.W.1.

CAR RADIO

HILCO Repairs and Installations, trade distributors.—
Radiorite, Ltd., Moorfields, Liverpool. Bank 8?11_
4321

PECIAL "Clearance Ofter—New Marconi car radios,
listed £21; net cash £7/10; carriage paid; in un-
opened cartons.—Bowe, Arcadia, Chester-le-Street, {4382

PUBLIC ADDRESS EQUIPMENT
QPECIAL Olter 11

81 Gns. Complete.—Vortexion portable 15-20 watt 4
2 stage amplifier, independent mike and pick-up in-
puts, outputs for 7'4 and 15 ohm speakers, weight 25lb.,
4 independent input model, £10.

EAVY Duty 20 watt model, as fitted to dance halls

and cinemas, etc.; £15, complete with valves.
2 Watt Model for 6L6s, with microphone and gramo-
b phone independent inputs, and outputs for 4, 7%,
15 and 30 ohm speakers, comsumption 150 watts, in
ventilated steel carrying case; £24 only! complets with
valves less two 6L6s. :

IIY Not Call and Have a Demonstration.

ORTEXION, Ltd., 182, The Broadway,
S.W.1g. 'Phone’ Lib. 2814.

100, King's
[a3a3

Wimbledon.
{4254

*“ Handbook of Technical Instruction. for Wireless Telegraphists®® Fifth; Edition Post free 15/9
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PUBLIC ADDRESS EQUIPMENT
ALL Types of Public Address Apparatus for Sale or
Hire.

ARD, 46, Farringdon St.,, London, E.C4. Tel.:
Hotburn 9703, [0555

RADERS, write for our lists; all best makes equip-
ment supplied.—Perseus Co., W.W., ‘Burton—on-’l{zez%tg

HARMONY HOUSE SOUND SERVICE, Southport.—
Beam power amplifiers, 14 watts outpat; £13/10
(subject) ; send for lists. (0546

EASCO 1937 Super Mobile P.A. Van, available for en-
gagements Coronation Week, with operator driver.—
Reliance 1693. Easco, 18w, Brixton Rd., 8.W.3. {0544

ROWN'S 30W. Public Address Outfit with Two
B Speakers, microphone, engine and dynamo, comp_lete
in trailer van; £35—B. Moffat, Egremont, Cumberlagd.

* JN.I.Y Loudspeakers, £6/15; B.T.Il. microphones,

£3/5; E.D.C.C. rotary transformer, input 12 volts,
output 400 volts, £6/10; amplifier, £5/15.—Sound Am-
plifiers, Verinr f’lace, Cheltenham. [4334

AMPLIFIED Speech and Music for Fetes, sports meet-
ings, etc., using our public address mobile equip-
ments, also smaller equipments for dinners, dances, con-
ferences, etc.—Harmony House Sound Service, Sout?ggztg

RMSTRONG Latest Coronation 30-watt Public Address
Amplifier, incorporating 3 input circuits and self
contained. Fader system; both microphone stages have a
total gain of 97db. and are electron coupled; this appa-
ratus_is particularly suitable where lare output is re-
quired; price complete, 16 gns.; British throughout.

RMSTRONG 10-watt High Fidelity Amgliﬁer. suitable
for indoor public address or gramophone reproduc-
tion, two inputs, controlled by self contained Fader unit,
tone control working on both inputs, Class A push-pull
output; British throughout; rrice complete with valves,
etc., 9 gns.

RMSTRONG. 100, King's Rd., Camden Town, N.W.1.

‘Phone: Gulliver 3105- [4384
USED SETS FOR SALE
AND WANTED

FERGUSON CAR RADIO

FERGUSON Car Radio, 5v., 12¢., chromium plated,
complete, plug suppressors, condenser, new; 5, or
nearest.—Baker, 26, Gralton Rd., Acton, W.3. [4325

MIDWEST

1\/ IDWEST.—18 valves., 1936 model, chassis. speaker,
valves; £18, near offer—'Phone: Hop 1091. [4392

PHILIPS

YHILIPS 8349 Supcr Induction, D.C.; £5.—Calkin. 81.
Kingsley Way, London, N.2. (4395

W.W. ALL-WAVE SEVEN

“ YA/ IRELESS - WORLD All-Wave . Seven''; £8/8.—
Box 1791, c¢/o The Wircless World. {4394

NEW MAINS EQUIPMENT
A%
Vv

VORTEX[ON Quality Transformers. |

ORTEXI1ON Sugply the B.B.C., G.P.O, L.P.TB,
1.C.1., Borough Councils, etc. Why not you?

AI.L Fitted Screened Primaries, and tapped 200-250v.
Ps with centre tapped filaments, guatanteed one ycar.

‘V.w. Q.A., 425.0-425v. 120-160 m.a., 4v, 5.10a., 4v.
2.5a., 4v. 1-2a., 4v. 1-2a., super shrouded mode!;
32/~

O -0-500v. 150 m.a., 4v. 4a.,, 4v, 2.5a., 4v. 2a., 4v,
2a., 4v. 2a., super shzouded model, 2.5% regu-
lation, 35/-; open type, 32/-; 400 or 450v. same price.

3"0-0-350v. 120 m.a., 4v. 2-6a., 4v. 2.4a., 4v. li.,
9 4v. la., super shrouded, 25/-; normal shronded,
21/-; open type, 18/6.

35 -0-350v. 78 m.a., 4v 24a., 4v. 1-2a., shrouded,
18/-; open type, 16/~

25 -0-250v. 60 m.a., 4v. 2-4a, 4v. 1.2a, shrouded,
15/-; open type, 12/6.

AUTO Transformers, 100-120 to 200-240v.; 80 watts
> 11/-, 120 watts 14/6, 200 watts 21/-, 600 watts
37/86.

HOKES.—30h. 60 m.a, 7/6; 7-13h. 120 m.a, 12/6;
30h. 150 m.a., 15/-

UTPUT Transiormers—4-10 watt W.W, Q.A. 21/-;
20 watt super shrouded, 30/-.

ORTEXION, Ltd.. 182, The Broadway, Wimbledon,
London, 8.W.19. (Telephone: Liberty 2814.) [3951

TANTALUM’ for A.C. Chargers, H.T. and L.T.—Black-
well's Metallurgical Works, Ltd., Garston, Liverpool.
[3984

ARTRIDGE Transformers for P.A., radio, relay,

transmitting, recording, talkies, television, etec.—N.
Pariridge. B.Sc., AMILE.E., King's Buildings, Dean
Stanley St. London, S.W.1. [a372

* Dictionary of Wireless Technical Terms”'

Still
——they
come!

As most of our readers will
realise, we do not spend a
lot of money on advertising.

Whilst we could easily fill this entire column

in eulogising the products of our brain and

factory, we prefer to put every ounce of

energy and surplus money (if any) into the

¢t soods ’’ to make them ¢ THE GOODS.”
This policy is amply repaid by the

number of encouraging letters we
receive from satisfied owners.

Here Is an extract:—

.

. ... My quest for a quality outfit
has ended, both the finish, battleship

construction, and the quality of the

outputis all that onecoulddesire . . .”’
Incidentally, this applies not only to
Amplifiers for home use like the famous
4-12 watt and the new 4-6 watt models but
to the 14 watt P.A. and the 30 watt P.A.
Amplifiers.

May we have the pleasure of 9
hearing further from YOU J

(Contractors to the

P.0., etc.)
. Tel.: Archway 1661/2/3

MARLBORCUGH RD,,
UPPER HOLLOWAY,
LONDON, N.18.

N \A\/Of
Trade
Mark

CAPACITY METER

BRITISH MADE

£23

Deferred Terms
if desired.

A simple and accurate capacity meter,
reading capacities directly from a calibrated
dial. Provides a degree of accuracy ob-
tained hitherto with only extremely costly
apparatus. Sixranges; measurementscanbe
made from a few mmfd. to o.1 mfd. (100,000
mmfd.) correct to within an error of less
than 19%. Measurements carried out by a
resonance method, the unknown condenser
being introduced into a tuned circuit cou-
pled to a radio frequency oscillator. A
meter gives visual indication of resonance,
length of meter deflection gives a com-
parative measure of losses of condenser
under test. Suitable for mass production
testing of condensers.

@ Write for descriptive pamphlet :—

‘The Autotnatic Coil Winder & Electrical Equipment Co., Ltd.,
Winder House, Douglas Street, London, S.W.r.

'Phone: YICtoria 3404[7.

CABINETS

ADIOGRAM _Cabinets, new designs, 30/- to £5/10;
i?spection invited or photos for selection semt on
request.

TABLE Radio Cabinets, undrilled, 6/6 upwards.
SPEAKER Cabinets, 3/6 upwards.
:N[ANUFACTURERS' Clearance.

LTRA “Radiogram Cabinets, undrilled, 33x23x14 or

33% 2015, 30/-.

URGOYNE " Fury '™ Radiogram Cablnets (undrilled),
34x22x16'%; £9/6.

.B. De Luxe Walnut Cabinets, undrilled, chromiam

plated edges and speaker grille, 25in, wide, 14lin.

high. 10%in. deep, 18/6; Console model, 42in, high, 21iin.
wide, 11%in. deep, 39/6.

IIALYCON Radiogram Cabinets (Reconditioned), 33x

23x19, 35/-
. L. SMITI and Co., Ltd.. 287.9, Edgware Rd., Lon-
don. W.2. Tel.: Pad. 5891. [048s

DYNAMOS, MOTORS, ETC.

ALL Types of Rotary Converters in Stock, new and
second-hand.
ARD, 46, Farringdon St., London, E.C.4. Telephone :
Holborn 9703. (o518

ONVERTER E.D.C.C., 240 D.C. to 230 A.C., 90 watts.
£12.—Calkin, 81, Kingsley Way, London, N.2.. [4396

LECTRO-DYNAMIC Rotary Converter, D.C. 230 volts-
A.C. 210 volts, 90 watts, perfect running order; £6.
—Box 1784, ¢c/o The Wircless World. [4378

NEW LOUD-SPEAKERS

BAKER'S Quality Surplus Speakers.

I_ ITHERTO Baker's Surplus Speakers Have Been Sola

Through Agents; quality enthusiasts in search of a
bariﬂin can now ohtain these speakers direct from our
wotks. The following speakers are all brand new 1935-
1936 models, and are offered at considerably under halt
list prices. I you are requiring Quality {leproduction
at low cost, order one of the following exceptional bargains
now. You will be amazed at the value obtained.

THE Auditorium Models are Fitted With Latest Triple

Cone, comprising main curved cone and bakelite and
duralumin cones combined, giving . wide and even fre-
quency response resulting in quality reproduction of both
speech and music.

39/6 Only. usual price £5.—Auditorium Permanent
Magnet S8peaker, with Alni magnet and die
cast frame, large 12im, triple cone giving wide frequency
range. complete with large 25 ratio transformer suitable
for all outputs, including punsh-pull ard Class B., etc.
59/6 Only, usual price £6.—Auditorium Electro-

Magnet Speaker, 1,000, 1,250, 2,000 or 2,500
ohms field exceptionally large magnet ol high permeability
steel giving: enormous flux density, 2in. moving coil, large
triple cone giving wide frequency range, complete with uni-
versai transformer, the ideal- speaker for use with * Wire-
less World ** and other quality amplifiers.

75/_ -Onl§, usual price’ £9.—As above, but for use on
A.C. mains; complete with Westinghouse recti-

fier and full smoothing equipment, «
24/_ Only.—Permanent Magnet Speaker, Alni magnet,
die cast {rame, 10in. cone, Universal transiormer.

Only.—Permnneqt MaFnet Speaker, Alni magnet,
8in. cone, Universal transformer.

12/6 Only.—Permanent Magnet Speaker as above,
with 7in. cone.

2/9 Only.—Brand new cabinels, 12X10x86.

8/6 Only.—Electro-Magnet. Speakers, with 8in. cone,
6,500 ohms field, Universal transformer.

‘A LL Baker Quality Surplus Speakers are Sold for Cash
or C.O.D.

AKER'S SELIIURST RADIO, Ltd., The Pioneer
Manufacturers of Moving Coil Speakers, 1925.1937 —
75-77. Sussex Rd., SB8outh Croydon. (Croydon 3441.) (4347
AUXHALL.—Bect  quality speakers; see befow.—
Vauxhall Utilitles, 163a, Strand. {3401
TANT P.A. Speakers for Sale; no horn or balile
required, entirely non-directional, two sizes; Junior,

to handle 50-100 watts. single wunit; Semior, 100-200
watts. single unit; require output matci:ing of 240 ohms.;
awarded first prize for best speakers at Aldershot.—
Switchit Service, Brightoa (4365

LOUD-SPEAKERS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.

VAUXHALL.——M:lgnnmx mains energised, 2,500, or
6,500 field coil, 10in. cone, 17/6; 7in. cone, 12/5.
AUXHALL —Magnavox permanent magnets, universal, .
suitable for Class “ B” power or pentode, 7in. cone,
16/6; 10in. cone, 22/-.
AUXHALL.—Amerlcan Rolas, 2.500, 8in.,.15/-; 9%in.,
19/6; permanent magnets, 8in., 19/6; 9%in., 24/6.
AUXHALL.—Above, fully gunaranteed, complete with
humbucking coils; state power or pentode trans-
former; unused manulacturers’ stock.

VAUXXIALL.—Immcdia\te delivery, carringe paid; lists
iree; eash with order or c.o.d.—Vauxhall Utilities,
163a, Strand, W.C.2. Temple Bar 9338. {4400

ELESTION Senior Auditorium A.C.38, 40-watt fleld.
200-250v. AC., listed 18 gns.; £8, or mearest; also
2 A.F.53, 7/6 each.—108, Oakland St., Widnes, Lancs.

(4366
TESTING EQUIPMENT

ADIOLAB 21-range Universal Test Meter, nnused.
£3/18; Ferranti 0-50 m.a., 18/6; 0-1C0 m.a., 18/6;
cash or c.0.d.—Grigg, 70, Peel Rd., ﬁ'enldstone. Middle.
sex. [a391

Second Edilion Post free 2%
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ANDERBON.
MERInCAN Valves, all makes, first grade only; 5/-
each.
NDERSON, 35, Lansdowne Rd., Walthamstow, E.17,
Walthamstow 0827, 13351

6L6. 3/9; all other popular types American valves,
3/-; 90-day guarantee.

EIMAC. Taylor, Raytheon and R.C.A. in stock.

RADIOGRAPHIC. Ltd., 66, Osborne St., Glasgow, €.1.
Bell 8 4387
RADERS, write for lists, cheap and best American
and replacement mains and battery valves; lists.—
Perseus Co., Burton-on-Trent. {4265
MERICAN Valves, first grade, in all types; trade
supplied.—Metropolitan Radio BService Co., 1021,
Finchley Rd., N.W.11. Speedwell 3000. [0436

ALL Types of American Valves in Stock of Raytheon,

Sylvanpia, and Arcturus makes, at competitive prices,

guaranteed for six months; send for full list; 350 ohms

line cords, 2/8.

“IARD, 46, Farringdon St., London, E.C.4. Tel. :
Holborn 9703. {0452

OTHING Better Avajlable. Six months’ guarantee,
complete range of battery, A.C. mains, rectifiers,
always in stock, 2 volt det., H.F., L.F., 2/3; Povmr, 2/9;
screen grid pemode; H.F. pentode, 5/-' Amerman types,
six months’ guarantee, 5/6 each, Nos. 18, 24A, 35, 42, 43,
45, 47, 56, 57, 58, 75, 77, 78, 80, 2A5, 2A6, 2A7, 6A7
287. 537 GCG 6D6 2525 25Y5.—Write for ‘other prices
to Dulci Electrical Oo., Devonshire Works, Duke's Avw.,
Chiswick, Londom, W.4. [0501

METERS, ETC.

NIVERSAL Radio Meter, Philco Model 025, periect
condition; what offers *—Gladstone 3892, [4376

ICROPHONES.—With much regret, owing to in-
creased material costs, prices of our microphone kits
must now be original 9/6, mmroved, 11/-, De Luxe 13/6.

OME Recording.—Cellophone, - as proposed, p. 411,
April 23rd issue; 2/- per dozen, 12-inch.

A. HINDERLICH, 2, Bridge Rd., London, N.W.10,

{4337
COMPONENTS
SECOND-HAND, CLEARANCE, SURPLUS, ETC.
R.

RADIO CLEARANCE.
ALL Lines Previously Advertised Still Available.

RADIO CLEARANCE, 63, High Holborn,
born 4631.

PBEMIER. SUPPLY STORES.

W.C.1. Hol-
[4398

PLEASE See Our Displayed Adverfisement on this page.

[ocas8

LIVERS® Offer :—Centralab volume controls, 'with
switch, all values; 2/- each.

RIE 1-watt Resistances, colour coded, all values, 3lbd.

each, 3/- per dozen; 2/6 per dozen in 3 dozen lots.

CARDBOARD Case Electrolytics, 4 mfd., 1/6; 8 mid.
1/9; 4 mid.44 mid, 2/- d+4 mid., 2/5;
% mid.+8 mid., 2/9.
TUBULAR and Tag Condensers.—0.0001 mid. to 0.02
mid., 4d. each; 0.05 mid. and"0.01 mid., 4%4d. each:
0.1 mid, and 0.25 mid., 5d. each; 0.5 mid., 6d. each.
YTRON, Triade, Arcturus, and other types American
valves, all types, 5/3 each; metal types from 5/-
LUMINIUM Chassis, 18 gauge, undrilled. 16in.x10in.
x3in,, 5/3; 16 gauge ditto, 7/6; all sizes made to
specifications; prices upon request.
HASSIS Mounting Valve Holders.—5-pin, 21d.; 7-pin.
3%d.; speaker transformers, 3/- each, either power
1nd pentode, Class ” B’ or push-pull,
AGIC EYE®"” Tuning Indicator Unit, easily fitted
to amy’ A:C. receiver with A.V.C.; complete tube,
transformer, full instructions, 12/6; tube only, 7/- each.
ROLA G.12" Speakers, stripped but complete with trans-
former, for push-pull, triode or pentode, 2,500 ohms
-and 1,250 ohms field; £2/19.
LIVERS, 676, Christchurch R4,
Enguiries invited. Lists free,
postage extra.
RYALL'S RADIO, 280, High Holborn, London, WCl
offer new goods at knock-out wuvrices.
A_MPLIFIER, with 6-watt output, 3-stage, for A.C.
200-250v., splendid chassis, Ferrauti transformer,
complete with 5 valves; 50/-,
TCC Electrolytics, tubular can type, dry. 16x8 mid.,
450v., 1/7; 4x4 ditto, post extra on this line.
S.F. 0.1 Tubular Non-inductive 1,000v, Test Conden-
sers, 2/6 dozen, tag ends 0.01 dm.o N.8.F, 25%25
mid., stx for 3/-, tubular, wire ends:
PAIRS Matched Ferranti Screened Coils, aerial and
F., with reaction, sensitive and selective; 2/ per
pair, chassis type.
ERRANTI Maing Transformers, 4s used fn their own

Boscombe, Hants.
Orders under 5/6
{438

commercial receivers, 350-0-350v., 70 m.a., 4v. 2la.,
4v. 4-5a., C,T. input 200-250v., brand new’: 6/6 each.
J [4402

OR Sale; two high fidelity speakers, pick-up, ampli-
fier chassis, valves, etc.—Write Advertiser, 96,
Queen’s Rd., W.2. 14397

.
#* Radio Receiver Measuremen‘s.”

PREMIER SUPPLY STORES

Offer thefollowing Set Manufacturers® Brand New Surplus Goods ata Fraction of the Original Cost; all goods
under 5/- postage 6d. extra.
ALL POST ORDERS TO

JUBILEE WORKS, 167LOWERCLAPTONRD.,LONDON, E.5
CALLERS, AS USUAL, TO 165 & 165a, FLEET ST., E.C.4
2833. New Branch :—50, HIGH STREET, CLAPHAM, S.W.4 (Macaulay 2381).

Have you had our GIANT ILLUSTRATED CATALOGUE AND VALVE LIST ? Send 4d. in STAMPS
FOR THIS BARGAIN LIST.

guaranteed perfect; carr. paid over 5/-;
sent C.0.D.

Orders under 5/~ cannot be

(Next door to Anderton’s Hotel). Central

MAINS VALVES, famous Europa 4 v. A.C. types, 4/6 cach.
HL., L. S.G., Var.-Mu-S.G., H.F.-Pens.,” Var.-Mu-H.F.
Pens. 1- and.4-watt A.C. dlrectly heated ontput Pentodes.
A.C./D.C. types. 20-volt 18 amp. S.G., Var.-Mu-S.G., H.
"H.L., Power, Pen, H.F. Pen and V ~Mu- H F. Pen.

Following types all 5/6 each. Full-wave rectifiers, 350 v,
120m.a. and 500v. 120m.a. 2}-watt indirectly-beated
Pentodes, Octode Frequency Changers.

BATTERY VALVES. 2 volts, H.F, L.F, 2/3. Power
Super-Power, 2/9. S.G., Var.-Mu-S. G., 4- or 5- pin Pentodes,
H.F. Pens, V. -Mu-H.F, Pens., 5/-. ClassB 5/~
AMERICAN VALVES. Genuine American YTRON and
TRIAD first-grade Valves. 3 months’ guarantee. All types
in stock, 5/6 each. 210 and 250, 8/6 each. New Metal-Glass
Valves, ‘all types, 6/6 each. Genuine American DUQTRON
Valves, all types, 3/6 cach. Valve holders for all above
types, 6d. each. Octal bases, 9d. cach.

SHORT-WAVE COILS, 1- and 6-pin types. 13-26, 22-47,
41-94, 78-170 metres, 1/9 cach, with circuit. Specral set of
3-4-Pin S.W .Coils, 14— 150metres 4&/- set, with circuit. Premier
4-pin 3-band S.W. Coil, 11-25, 19—43 38-86 metres. Suitable
any type circuit, 2,'6. coiL FORMERS, in finest plastic
matenal, 1}in. low-loss ribbed, 4- or 6-pin, 1/- each.
SUPER GERAMIC CONDENSERS, S.L.F., .00016, .0001, 2/9
each; double-spaced, .00005; .000025, .000015, 3/- each.
All brass with integral slow motion, .00015 tuning, 3/9;
00015 reaction, 2/9.

CERAMIC S.W. VALVE HOLDERS, 4-, 5- or 7-pin. Chassis
types, 6d,; B.B. type, 8d. GLASS AERIAL INSULATORS,
4d. each. BEEHIVE STAND-OFF, 6d. each. SCREENED
FLEX, single, 3d. vd.; twin, 4d. yd.

H.F. CHOKES, S.W., 10-200 metres, 9d.
ELECTROLYTICS. USA., 4 or 8 mid. 530 v. peak, /9
each. Dubilier, 4 or 8 mid. 500 v., 3/- ; 50 mfd. 50 v., 1/9;
10 mfd, 50 v, 6d.; 25 mfd. 25v., l/-. T.C.C. 8 mfd.
850 v., 4/- 3 15 mdd. 50 or 100 v., 1/- 5 50 mid. 12v., /-
Paper ‘Condensers. W. E., 250 v. workmv 4 mf., 2/-; 2 mt.
1/-, 1 mf, 6d.; 350 v. working 4 mf., 206 ; ‘2 mf 1/6.
Dubilier 500 v. working 4 mf,, 4/-; 800 v. 4 mf G/-.
COSMOCORD PICK-UPS, with tonearm and volumc control,
10/6 each. PICK-UP HEADS only, 4/6 cach.

PREMIER MAINS TRANSFORMERS, wire-end type with
screened primaries,tapped 200-250 v.Centre-tappchiIaments.
Guaranteed one year. H.T7. 8 & 9 or H.T. 10 with 4 v. 4a.
CT. and 4v. 1a. C.T, 8/6. 250-250v. 60 m.a., or 300-
300v.60m.a.,4v.1a,4v.2a,and 4 v. 42, allC.T,, 8/6.
250-350v. 120m.a.,, 4 v.la,4v.2a. and4v. 4a,aldCT,
10/6. Any of these transformers with engraved panel and
N.P. terminals, 1/6 extra. 500-500v. 150 m.a., 4 v. 2-3a,,
4v.2-3a.,4v.2-3a.,,4v.34a,allC.T, 17/6. Super Model,
19/6. AUTO TRANSFORMERS, step IF or down, G0 watts,
7/6 ; 100 watts, IO/-. SMOOTHING CHOKES, 25 m.a., 2/9;
40 m.a., 4-; 60 m.a. 5/6; 150 m.a, 10/6. 2,500 ohms
60 m.a. Speaker Reptacement Chokes, 5/

SPECIAL OFFER OF PHILIPS MAINS TRANSFORMERS
250-250 v. or 300-300 v. 80 m.a., 4 v.5a. C.T. & 4 v. 1a.,6/11.
LARGER MODEL WITH TAPPED PRIMARY, 100-250v.,
450-450v. 150 m.a., 4 v. 4 a. CT.,, 4 v. 4 2. and 4 v. 3 a.
and 500-500 v. 100mn. 4v. 4a. CT, 4v. 4a. and
4 v.3ua, 12/6. LIMITED NUMBER ONLy
MILLIAMMETERS, moving-iron, flush 2}in. ,all ranges from
0-10 m.a., 5/9. Visual tuning, 6 or 12 m.a,, 5'9. Moving-coil
meters, 2§m. 0-1m.a., 18/6 ; 8%in. 0-1 m.a. , 22/6. Multi-
pliers, _1/="each. Ampmeters, 0-1, 3, 5, 10 or 20a., 5/9.
TRANSFORMERS, latest type. Telsen R.G.4 (Jist 12/6), 2/9.
Lissen Hypernik Q.P.P. {list 12/6), 3/6.

OUTPUT TRANSFORMERS for Power or Pentode, 2/6;
Multi-Ratio, 465 Push-Pull Input Transformcrs, hy
prominent facturer, 4/6 each.

PREMIER L.T. CHARGER KITS for A.C. mains, including
Westinghouse Rectifiers and Tapped Mains Transformers,
8 volts at § amp., 14/6 ; 8 volts 1 a,, 17/6 ; 15 voits 1 a.,
19/- ; 8 volts 2 a., 29/6.

TELSEN iron-cored screened coils, W.349, 4/- each.
Elcctrie. SOLDERING 1RONS, 200-250v., A.C./D.C., 2/3.
NEW 1937 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KiT, 13 to 86 metres without coil changing.
Complete Kit and Circuit, 12/6. VALVE GIVEN FREE! i
DE LUXE MODEL 14 to 150 metres, complete Kit with
Chassis, 4 Coils and all parts, 17/6.

1937 SUPERHET CONVERTER KIT, 13/6.

DE LUXE MODEL, 18/6.

S.W. SUPERHET CONVERTER KIT, for A.C. Mains
Receivers, 20/-. A.C. Valve given FREE !

NEW 1937 2-VALVE 8.W. K17, 13 to 86 metres without coil
changing. Complete Kit and Cm:mt 19/6. VALVES GIVEN
FREE. DE LUXE MODEL, 14 to 1’;0 metres, complete Kit
and Chassis, 4 Coilsand al) parts, 25/-. VALVES GIVEN FREE.
3-VALVE S_W. KIT, S.G. Det. and Pen., 32/-. VALVES
GIVEN FREE?!

BAND-PASS TUNING PACK, comprising set of 3 Telsen
iron - cored coils with switching, mounted on steel
chassis with 3-gang condenser, illuminated disc-drive and
:_ I:EIEV? holders, 25/- the lot. All Mains or Battery circuit.
SPECIAL OFFER. LISSEN TWO-GANG SCREENED ALL-
WAVE COILS, 12 to 2,000 metres, complete with switching
and wiring diagram, 6/11 per set.

3 VALVE BAND-PASS KIT, 200-2,000 metres. Complete
kit of parts, including chassis, all components, valves, M.C.
speaker and wiring diagram. Battery Model, 50/-. A.C.
Mains Model, 70/=.

MAGNAVOX. Mains energised M.C. Speakers. ‘1534,” 7in.
cone, 2,500 ohms, 12/6 ; ‘152, 9in. cone, 2,500 ohms, 17/6 ;
<152 Magna,’ fin. cone, 2400 ohms, 37/6. Magnavox
P.M.s—' 254, 7in. cone, 16/6 ; ‘252’ 4Yin. cone, 22/6.
Reliable P.M. s, 10/6. TELSEN P.M.s with 10 ratio Trans-
formers, 12/6.. ROLA latest type P.M.s, 15/-. GOODMANS’
8in. mains energised 1,000 ohms field, 10,6 each. Jensen
P.M.s, 10/6. B.T.H. ENERGISED MOVING COIL, 10%in.
diam. 1,650 ohms field. Power or Pentode Transformer.
(State which.) SPECIAL LINE at 14/6.

Potentiomcters by well-known makers. All values up to
1 meg., 2/-; with switch, 2/6. GRAMOPHONE MOTORS.
Collaro Gramophone Unit consisting of A.C. motor, 100—
250 v. high quality pick-up and volume control, 45/- ; Collaro
motor only, 30/- ; Collaro Universal Gramophone Motor,
100-250 v. A.C. /D C with high quality pick-up and volume
control, 67/6 ; Collaro Universal Motor only, , 49/6 ; Edison
Bell double-spnng motors, including turntable *and all fittings,
15/- ; Cosmocord Gramo. unit, comprising A.C. motor
pick-up and volume control (list 65/-), 35/9.

TUBULAR CONDENSERS, non-inductive, all values up to
.5 mfd., 6d. each.

Wire-end RESISTORS, any value, 1 watt, 6d.
8 watts, 1/6; 15 watts 2/- ; 25 watts, 2/6 ea
Reliable MORSE KEYS with Morse Codeenvraved on hakelite
base, 2/- each.

Bakelite case BUZZERS, 1/6 ; Walnut case, “ Loud-tone,”
2/6 each

Super Quahty lightweight HEADPHONES, 3/9 pair.
UTILITY 2-GANG MICA DIELECTRIC CONDENSERS
(2 x .0005) with Uniknob Trimmers and disc drive, 3/6.
POLA STAR 3-GANG (3x.005) with Trimmers, fully
screened, 5/6.

PREMIERFILAMENT TRANSFORMERS, 4v.8a.,C.T. 7/6
4v.5a,CT., 8/6; 5v3a.,1/6;63v3a 7/6 7.5 v.
3a., 7/6' 25V.Sa 6.

4 watts, 1/= 5 |

PUBLIC ADDRESS EQUIPMENT
GRAMPIAN REPRODUCERS LTD.

‘New Gardens Surrey

\TAN NOY/

0 THE SOUND PEOPLE

GUY g. FOUNTAIN LTD,,
FOR CANTERBURY GROVE, WEST NORWOOD,
ALL LONDOR, § E27, 'Phons: Sir. 4122 (6 lines).

SOUND AMPLIFYING EQUIPVIENT

A new instrument of the latest design
for carrying out rapid complete tests of
radio condensers. Electrolytic, Mica,

Paper, Trimmer and Tuning condensers :

may now be tested for Capacity, tnsula-
tion, Power Factor, Open Short and

ABITE CONDENSER ANALYSER—

Intermittence. This wunit .is portables
entirely A.C. mains operated.
PRICE - £9.9.0

@ Full particulars upon request to:
WRIGHT & WEAIRE LTD.,
740, High Road, Tottenham, London, N.I7. |

@ 1718

Price 4/6 By post 4/9
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ELECTRADIX BARGAINS

SELECTOR SWITCHES, As Dlus. 8 arms ol
25 ways ecach. Relay aolenoid operated for
distant control. As used in Tote and Auto
’phone exchange. 7/6 and 10/-, Overioad
Trip Switches, any amps., 7/8.

SWITCHBOARDS.—Auto- cut-out and in, fleld
reg. switch, meter, fuses, etc., from 22/6. Let
us yuote you for other types and sizes.

ALTERNATORS. 200 Wati
Midget Alternators, Type
52A.—The most™ perfectiy
made littie generator used.
gives [00;cycles 10 volts 20 ampe., weight
7t 1b., n aluminium cover. Belt or
motor driven, and fully guaranteed.
With quite a small transtormer, any H.T.
voltage up to 3,000 volts may be obtained,
smoothed and rectified for plate H.T. Cost £30, and arc given away
ut £3 10s.; cash with order.

SWITCHGEAR. SELECTOR SWITCHES.—We stock a Iarze quantity for
any purpose «nd make a lot more 20 stud Regulator Rbeos.
200 onmz } amp., for television control, speed reg. field res. dimming,
etc. lronclad. Special bargain, 1.0'6.

STUD SWITCHES.—Slate panel 5in.xbin., with 20 studs, two contact
arme, 1ing and knob, 5/8. 7-stud on ebonlte with piug. 1/8.
Yaxley wave change, 2-gang with knob. one hole, 1‘2. Reyrolle Power
Pluga. 156 amp., shrouded panel wall, two pairs oniron Lox, unused, 10/-.
SWITCHES.—For 50 amps. Charging or ares. D.P. change over, 25, -.

MORSE RECORDING OF WIRELESS SIGNALS.—For recelving and record”
ing wireless signals. These well-known service recorders are simple in sy
reliable, and enahle messages on any wavelength to be recelved and re-
corded at a speed too high for most to read direct. The tape record can
be comfortably read at leisure. Recorders add epormously o interest
in wirelens. Magnificent Biftish. work, all brazs cased on mahogany,
drawer containing tape rcel. Buch apparatus, costing £40, j& mrely
obtainable. and is the last of the surplus. All instruments are carefully
inapected and guaranteed in working order. £6 10s. each. The finest
bargain offered.

PETROL OR GAS ENGINES with Dynamos 150 watts to 4 kW, EDISON
Bteel Btorage Cells. DYNAMOS and Switchboards from 50 watts to 5 kW,
Hevernl hundreds to select from. Morse chinins and wheels, 25/ set.
Skewgear boxes } h.p., 10/-. Gear boxes, 2-1 for | h.p., 4 6. Magnetic
Clutch 6 volt, 7/8. Electric Governors, 7,6, Bowden R.A.F. Remote
Controls, 18 points, 7/8.

7/6 COMMUTATORS ior 2/-
Tor Motors and Dynamos 5 to 500 voits.
Verysolidly built-up Copper Segments, mica
insulated. preasure sasembled on tubuiar
centre, to slip on to armature shaft. 24
Begments. 1jin. dla., kn long. {in. bore.
a0 Begments, 12in. dia., ¥n. long, 7/16in.
bore, 2'-,

CRYSTAL SET3 for crystal pure recep-
tion. Desk tyke B, .all bakelite, full
B.B.C. range. /6. Headphones, 4,6.

LIGHT AND RAY CELLSs —Selenium Rayeralt, 21'- : Klna-
ston. 15/-. Raycraft outfit with relxy and amplifier, 45 -
Photocells, for sound on Film, Televidon and Ray Work,
R.C.A, 25/ ; G.EC., £310s. Beck Angic Piisms, mounted
in carrier, 56. Mlcrometer adjusters for lens, 1/-. Eye-
pieces with prism and lenses for photocell Inspection, 12/8.
New X-Ray Tubes, 10’-,
MIRRORS.—5}in. dia., Helio or Televicion, 1'6. Parabolic
Concave, 10in., 20/-; 20in., 25/- : 24in., 30°-. Carr. fwd.
Neon Lamps, 26 and 3/~ each, with holder. Ministure
(] Neons, 2 6.
PUBLIC ADDRES3S OUTFIT3.—Moblte Type, complete with hatteries
und convertor in case, mike and P/A, horn Speaker. 6 watt D.C. mains
F.A. Amplifiers : outfit and speaker complete. 10 and 20 watt A.C.
Vertical 50 watt 6it. panele, untitted, 35/-.
PORTABLE FIELD TELEPHONES.
ARMY TYPE in pigekin case for apeech or code.
No skill requited. No. X 135, 60/~. 1 mile P2
cable, 50, -.
BATTERY SUPERSEDERS,
Provide W.T. from your L.T. 2-volt battery, rec-
titied and smoothed. 8 tappings. A boon to those
who.are not on the maine. Reduced from £3 15s.
New and Guaranteed, 37/6.
Kwitehgear and boards, Rheostats, Regunlalors, Melers,
Relays, Crui-outs, ete. Send us your enquiirees,

ELECTRADIX RADIOS

218, UPPER THAMES STREET, LONDON, E.C.4.
Telephone : Central 4611

TELEVISION

TECHNICAL TERMS AND
DEFINITIONS.

By E J. G. Lewis. An up-to-date, comprehensive
work of reference, .containing over 1,000 detailed
explanations of technical terms used in television,
as well as a number of illustrations. !t is an
invaluable book for all who are interested in
television. 108 pages. 5/- net (by post 5/3).
“A very useful guide and reference.”’—TELEVISION
AND RADIO BULLETIN,

PITMAN,
FARKER STREET, KINGSWAY, LONDON, w.C2

‘We don't claim to make the cheap-
est transformers but we do claim to
make good ones. Most of the
professional P.A. men seem to
think so, too.

W. BRYAN SAVAGE LTD,

Westmoreland Rd., London, N.W.9.  Phons : Cotindale 7131

COMPONENTS—SECOND-HAND,

CLEARANCE, SURPLUS, ETC.

CUTHERN RADIO'S Wireless
guatanteed and sent post paid.

ECEIVERS.—Vidor 3-valve battery portabie recelvers,

complete with 3 Osram valves, special Vidor long

life batteries and accumulator; moving coil speaker, brand
new, in sealed cartons; £3/17/6.

UCILLE 5-valve American Midget BSets, complete

with 5 valves, moving coil speaker, ready for use on

any mains, 100-250 volts A.C./D.O,, long and medium
waves; £3/15, new, in sealed cartons.

RECORD Changers.—Garrard Model R.C.4, plays. auto-
maticolly and changes eight 10in. or 12in. records
of any kind, new, in sealed cartons; £6.

RAMOPHONE Motors.—Collaro electric radiogram
units, for A.C. or D.C. mains, 100-250 volts, fully
auto stop, complete \\'ithe&)ick-ups, can be used on any
mains, brand pew, in sealed cartoms, 57{-; Collaro spring
gramophone motors, with 10in. turntable, complete with
all accessories, 11/-; all Collaro motors are brand new. in
sealed cartoms.

Bargains; all goods

PEAXKERS.~Celestion Soundex, permanent magnet,
10/-; Telsen permanent magnet, with 10-Tatio
transformer, to suit any receiver, 12/6; Telsen loud

speaker units, 2/6; all brand new and boxed.

OILS.—Telsen fron co:c W349 (Midget sizel, 47-; tvpe
Wa78 (twin), 9/- pair; type W477 (triple), 16/- per
set; type W476 (triple superhet, selector and oscillator),
16/- per set; Telsen short wave coils, matched set of
three, 4-pin bases, 12-26, 22-47, 41-€4 metres, 5/- per set;
Telsen dual range H.F. transformer and aerial coils. type
W154, 3/- each; all ganged coils complete on basz with
switch; 'Telsen 1.F. transformer coils, 110 k.c., 5/-; Tel-
sen dual range ceils, with aerial series condenser incor-
porated. type W76, 4/-; Telsen aerial condensers, with
shorting switch, 2/-; all Telsen components brand new,
in sealed cattous.

MERICAN Valves—A full range ol valves for all
American receivers; 6/- cach.

B ISCELLANEOUS Bargains.—All brand new, in

original scaled cartons; Telsen A.C./D.C. malti-
meters, test anything, radio or electrical, 8/6; Telsen 2-
range voltmeters, 3/-; 3-range meters, including millmmrs,
4/-; Ace (P.0.) microphones. with transiormer, ready lor
use with any receiver, 4/6; Bell transformers, 200-250
volts input, 3, 5, or 8 volts output, 3/6; Morse signal
units, incorporating buzzer, tapper and flash, with inter-
national code, complete with batteries and bulb, 3/9
each; lightweight headphones, double-pole, 4,000 ohms
each earpiece, 3/- pair.

EGENTONE Eliminators, A.C. 200-250 volts, type
\Wsa, with trickle charger; 37/6.

OUTHERN RADIO.—Branches at 271-275, Hj .
Willesden Green, N.W.10: 46, Lisle snf‘ l%nggn:
&V‘(‘;ﬁ All mail orders to 323, Euston Rd.. London,

OUTHERN RADIO, 323, Euston Rd., Lo V
(near Warren St. Tube). ’Phone: Eus?gx?n'ﬂl’;é?"l
[4192

AhIllD}.Tlor ulnpamlﬁledoogargnins in set manulac-
rers’ surplus; all goods are guaranteed
and perlect; immediate delivery. e IarSk] TR

BRI’I‘IS}I Rudipphone Condensers, Iully screened, super-
het, or straight types, 3-gang and 2-gang; 7/6.

CE_NTRALAB Resistances, 1-watt type, 6d.; 2-watt
type, 1/2; 3-watt type, 1/9; B.LC. 8ml a
550 volts peak electrolytic condensers, 3,‘3.8m and ami

3 00 Brand New Wearite 110 ke. Pre-tune LF.
> Transformers, type O.T.1, 0.T.2 and O.I'2F.;
1/6 each, or offer for quantity.

4 mid. and 24 mid. 200 Volts Peak Electrolytic Con-
densers; 3/-.

LIX Chassis Type Valve Holders, 4- or 5-pin, &d.
C 7- or 9-pin, 6d.; R.C.A. American valve holderse, 4-
5-, 6-, or 7-pin, 94d. '

SSORTED 1-gross Parcel I l-wa Th-wa 3
AA sistances by N.S.F.;rlzi-.o Lk B

MARCONI Model 25 Pick-ups; 25/-.

CONV!::RSIO_N Units for Converting D.C. Receivers to
A.0. Mains operation up to 110 watts, improved
full-wave type; £2/10.

ESTINGHOUSE Rectifiers, L.T.4 or L.T.5, with mains
trausiormer and variable resistance, 22/6; Varley
D.P.4 output transformers, 1-1 and 25.-1, -

MAINS Translormers, 350-0-350v. 60 m.a., 4v. 3 amps..
4v. 25 amps., 12/-; 425-0-425v. 120 m.a.. 4v. 1 amp..
av. 1 amp.,, 4v. 7 amp., 4v. 25 amp., for “ W.W.” Quality
A]ng!xﬁer, 26/-; L.T. transformers, with two 4v. 3a. C.T,
windings or 2.5v. 8a., 5v. 2.5a., 8/6.

VOLUME Controls, with or without switch, by Rotor-
ohm, Erie, Electrad, and other good makers, any
value, 2/6; steel chassis, * Wireless World"” Quality
Amplifier, 8/6; Partridge 32-watt amplifier, 11/..

E Stock All Parts for " Wireless World ™ Quality

Amplifier, Quality Amplifier Receiver, Imperial
Short Wave 8ix, 1936 Monodial Q.A. Super, All-wave
Super Seven, etc.

WE Can Supply Correct Equivalents for Any British
Type of Valve, including side-contact Universals,
ILF. pentodes, double diode triodes. 3-5-watt output pen-
todes, 500v. indirectly heated rectifiers, octodes, double
diodes, single diode tetrodes, etc., at an appreciably lower
price.

PHILIPS Amplifiers with 400v. triode in output stage;
£2, complete.

CA%thIAGE Paid, cash with order of c.0.d.; send for

Tel. :

WARD, 46, Farringdon St., London, E.C.4.
[04a50

Holborn 9703.

““ Foundations of Wireless’® Post free If1x

gPETO-SCOTTy

THE ONLY FIRM with 18 YEARS’ EXPERIENCE
supplying the speclalised needs of the constructor

‘“‘Wireless World”” 5-15 metre

3 valve BATTERY SET
KIT “A!! CASH OR C.0.D. £4:12:6

Carriage Paid
Or 8/6 down and 11 monthly payments 8/6.
Complete Kit of Parts us specified by “ Wireless World,” but with
B.T.8. Coils, Cuil Bases and H.F. Chokes. Includes Peto-Scott ready-
drillel Aluminium Panel, Plymax Bascboard, and all screws, nuts,
wire and brackets, less valves only.
{3 79 As above, but with 3 specificd valver, . .
KIT B Cash or C.0.D. Carriage Paid £6 o o 0 0
Or 11/- down and 11 monthly payments 11/-.
KlT_ BITS You pay the Postman. We pay post charges on
all orders over 10/-—GT. BRITAIN ONLY.

Peto-Scott Atuminium Pancl, ready-drilled, swirled and iacquered 4/6

2/6
.per set 19/6
per pair  5/-

FINISHED

INSTRUMENT
Peto-Scott Version |

Assemnbled, wired, and tested by Peto-Scott technicians, employing

higliest-grade components as specified in above Kils and compiete

with all Coils. Valves and G. B. Battery, but less cabinet.

Cash or €.0.D, or

Carriage Paid £ 6 H 6 =o Yours for 1 1/6 DOWN

and 11 thly payments 11/6

“Wireless World’' - A, C. Mains

SHORT WAVE CONVERTER

FINISHED INSTRUMENT

Peto-Scott Version
Assembled and tested by Peto-Scotl technicians, employing B,T.8.,
Cyldon, Ecie and Peto-Scott components to exact valtes as specified
by ** Wireleas World.” and complete with 2 valves, less cabinet.
Cash or C.0.D. or
o i T 31926 vous: 101 B/ =vown
and 11 monthly payments 14/6.
If B.T.S. Cabine! for Converter only required add 18/6 to cash price
or 19 to deposit and cach monthly payment.
For Prices of Kits see our adverts in April 9th and 1Gth issaes,

Al Postal Orders must bs crossed and currencey registersd,em—

PETO-SCOTT Co. Ltd., rsssuncs1oro [

77 (W.W.25), Cliy Road, London, E.C.1.
o (W.W .95, High Holborn, London, W.C.1, mosacmm.

AMERICAN
SET OWNERS
INSIST ON

THE

AT TR AG 1Y 47N

The Standard Valve for Standard Sets

FOR RELIABLE
CONSISTENT
PERFORMANCE
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COMPONENTS—SECOND-HAND,

CLEARANCE,  SURPLUS, ETC:.:

STANDARD’RAD‘[Q SUPPLIES, 1, Dantzic' St., Man-
chiester.—Note our-very low prices.

RECEI_VER_S._—;Vidor band pass all-wave battery set,

2.150mr‘x)1"tng C("tl' spe‘:keﬁ. wave bands 17-51, 185-550, 750-

netres; ivircuit, band pass input-to VM &

tode, triode detector, pentode l?lltput. B sl

RAMOPHONE "Motors.—Garrard 202 AC?, comprising
G AC motor and pick-up, list 4 gns.; £2. ! i =

ALVES.—Famous Europa AC types, HL, SG
V' VMSG, ACPen., 5-pin, HFPen.. VMHF Pen.,, FW
rectifiers, 300v., all at 4/-; at 5/3 each, FC4 type, Pen.
4VB type, FW350/120 m.a.; at 6/3, PM24M type, also
full range of Hivac valves at full trade discounts.

ALIERICAN Valves.—No. 1 makes, in most numbess,
2 5/-; Bood second quality tubes at 3/-.

OILS.—Telsen iron core, W349 {midget size), 3/9;
W478 (twin), 8/6; W477 (tripl p , 159-+
IF transiormers, W48/2, 479. s e LR

ELSEN AC/DC Multimeter, 8/-; tubular condenser
::!:‘le and T.C.C. condensers advertised last week still ava\ilf
A LL Orders Value 5/- Post Free; under 5/-
A extra; no c.o.d. orders under 5]:. = e

STAN_DA RD RADIO SUPPLIES.—Every

guaranteed.—1, Dantzic St., Manchester

ALL Goods Previously Advertised ‘aré Standard Lines
still available;. post card for list’ iree. i

AUXHALL UTHLITIES, 163a, Strand, W.C.2. Ov
V Denny’s the Booksellers. Temple Bar 9338. [4.’:965

TRANSFORM!;RS.—_D.C. rotary, H.T.8, . Ferranti;
. other bargains, lists #ree.—Austin, 33 Fitzroy Rd.
Whitstable. = ' 4388

ExPEmMEN.TER:s Surplus; A F.58, - 11/6; B.2
10/6; AF.38, O.PLS, BILS, 7/6—Cairns, South
Erskine Patk, Bearsden, Glasgow.  Fo e ?2?3‘5

1934 Monodial,. A.C. chassis, speaker, ;xtra smooth-
J ing, valves, amplifier, 2lp-watt, £6; ampli-
fier ditto, -extra smoothing, valves, .50/

M.Agg_&l}i'gx.Maina, éélgzs. 2,500 ohms,-30/-; Rother-
z0 speaker, .95, Vy ; Baker’ M.M.C,
BT Nin new, £1; Baker's P.M.M.C,

ERRANTI_A.F.5 Cs, 14/-; O.P.3C., .11/-; 0.P.M.4C
F 11/-; AF.3 5/-;. bolvern 110 L.F., 4/‘6. K.4C..

LIMINATORS, Atlas A.2. 10/6; Regentone, W.I.C.,

article sold is
(4393

15/-; W.LD.. 10/6; must sell; best. ofiers accepted..

—Ashton, Byass Av. Bridlington. (4376

MAINS RADIO DEVELOPMENT COMPANY Offer
¢ Guaranteed Bargains; carriage paid, call mornings.
—'Phone : Tudor 4046. Stamp for new list 203.

MAG_NUM Fully- 8creened Three-wave Band Superhet.

Coils, 1amd L.F. transformers, surplus to set maker;
latest type'-grey " cellulose cans, trimmers on all wave
bands, 15-52, 180-560, 800-2.200" metres; aerial (lor pre
H.F.), H.F., and%oscillator {465 k/c); three coils, two
465 k/c. I:F.'s,_and three-gang Yaxley type switching;
complete kit, with circuit diagram, 25/-; without I.F.
transforiner, 17/6.

RIE Surplus'Quarfcr “Watt R,esist.brs, apu },--colonr
E.coded, wire ends, two each of six goodses‘fzes, -our
choice; 1/- dozen,

ATOR Metal Cased Condensers, 400 volt working, ‘1
mid., 7%d.; 2 mid, 10d.; 4 mid., 1#8.

ENTRALAB Unused Potentiometers, 500,000 ohms,
1/-; 10,000 ohms, 1/3; Cossor 50,000 .ohms, 1/3;
Rotorohm, 10,000 ohms with switch, 1/6; Centralab,
500,000 ohms with switch, 1/9; any other size in Centra-
Jab, with or without switch, 2/3.

I.C. 8 mid., 550 volt .dry, metal can electrol tics,
2/3; ten other sizes on Hst. o

YE 20h., 120 m/a:; hoxed L.F. chokes, 4/6; Arco
s.teahte short, wave condensers, 0.00016 mid., 1/6.

TUBULAR Condensers, very best make, .wire ends, 400
.volt working, 0.0001, 0.002 mid., 3d.; ©.005. 0.05
mid., 5d.; 0.25, 0.5 mid,, 7d.; special 0.1 mid., 450 voit
working, 5d.
LIX Tatest Unused Chassis Valve Holders, 4-pin, 1%l ;
5-pin, 2%%d.; 7-pin, 4d.; chassis, grey cellulosed .metal,
three valve, 12)5x6%Xx3in., 1/- (9-pin, 6d.}). -

ESlé;I‘QRS, nbéo.lut_e]_.y finest make, one watt, colour
x ed, wire ends, urinsed, 50 ohms to 5 megohius, any
size, your choice, 3%d.; 2/9 dozen; two watt, any size, 6d.

MAINS RADIO DEVELOPMENT COMPANY, 4-6,
Y&  Muswell Hill Rd., London, N.6. ' [4318

TRANSMITTING APPARATUS

5N1.—The recognised distributors for amateur equip-

ment, National, R.M. Thordarson, Hammarlnd,
McMurda,” Hallicrafters, etc.; send 1%d. stamp for cata-
logue.—Radiomart, 44, Holloway Head,. Birmingham.

[0531
EXTENDED PAYMENTS
L

ONDON RADIO BUPPLY Co. (Established 1925)
supply oa convenient terms, components, accessortes

and sets, any make, 10X down, balance over 12 months;
send for list of requirements.—11, Oat Lane, London,
EC.2 . {0337

HTRE:P{TRCHA;‘}E.—_P;ompt: delivery of any radio ap-
paratus on ctonvenient terms.

ARD, 46, Fatringdon B8t., London,” E.C.4. Tel. :
' Holborn 9703. (0539

‘“ Radio Data Charts,”* A Series of Abacs

MICRODISC DIAL

The famous Utility micro move-
ment is incorporated in these dials
and they provide thé finest drive for
smooth operation, with  freedom
from'backlash. Their high standard
of efficiency is fully acknowledged
by leading receiver manufacturers.
_Fitted with fast and slow ‘motion,
controlled by concentric knobs.
Bevelled scales are provided for
easy reading.

Type SMD 3/11.

&% REDUCTION DRIVE

We can strongly recommend our epicyclic reduction
drive for fitting to all 17 shafts and providing, when
used direct, a 8-1 reduction. When used with a 12-1
dial a slow motion ratio of 72 to 1 is obtained. This
reduction drive is admirable for controlling fierce
reaction, and for vernier tuning. The movement pre-
vents all possibility of slip.
Type ERD 2/3.

OUR SHORTWAVE MANUAL AND CATALOGUE,
48 pages in all, 32 on receivers, transmitters, aerials
circuits, etc., etc., and 16 on a splendid range of short-
wave components, 8d., or post free 7id, 16 p. Short-
wave Catalogue only, 1id,

MICBOVARIABLES.—AH brass construction, latest ceraie ‘insulation.

The finest condensers made: 16 mmifd., 1/4; 40 mnid., 1/7;

100 mmfd., 1/10;: Transmitting Type.—.070in. spacing, 15 mmfd.

(neutraliring), 2'9. 40 mmfd. Tuning, 3/6. These are quality.

SHOBTWAVE COILS.—(RD4)," CA 11-25, CB 20-45 metres, £/6. OO
44-100 metres, 2/9. Btandard 'G-pln types, CA6, CBv, 2/ each;

CC8, 3/- ; same range as 4-pin.

comBMS.—Maulded in RD4 natura!l loloss material, hollow resitient
pins, 1}iin, diameter, ribbed ; identification disc in top. Four types,

4-pin, 1/6; 6-pin (standarm or to fit 7-pin valveholdern), 1/9; 7-pin

(for bandspread tap), 1,10 ; Machine threading, 2d. cxtia.

AHEB]CAN Maivs Transformers, Heavy Duty 350/350v. 150 m/n,
6.3v. 4a., 3v. 3a, 12/6. . GE 350/350 v. 80 m,n, 2.5v. 4.5a, 5v. 2s,

6/IL, Majestic, 250-250 2.5 v., 5 v, &/11 ; Pilot 260-260, 2.6 v. C.T,

b5 v. C.T., 511, Ceramic American Valveholders, 1/ each.

HEAVY DUTY Mains Transformer, worth #5/-, 350-350, 150 m.a., 4 v.,
25 A., CT, 4v.,6 ACT, 12/6 ; Philips 270-270, 120 m.u., same LT’s,

6/6 ; Speaker Transformers, £/6.

Uru.l'n' 8/6, Microdiec Dials, 3/11 ; Radiophone, 0.000168 Shortwave
Condensers, 36 ;[ Serles gap twin, 3'8. Shortwave HF Chokes 5-100

metres, Bd.
465 EC Litz Wound IF's, 511 ; Two-speed siow-motion knoha, 1/=:
Telsen Ace Traueformers, /11 ; Telven Screened 8.W. H.F.C,
1/~ ; Iron core H.F. chokes, 1/-.
ELE(.'mOLYTICS. Huge purchase 500 v. Aluminium Can, 4 mf, 1/6 ;
8wl 1/11 ; 8+8mf., 2/8 ; Block type, 600 v. peak, 4+ 4 mf., 1/6 ;
84+8+4 ml., 34 : 50 mf. 50 v, 1.3 ; 25 nf. 25 v., 1/~ ; Tubular Conden-
rern, 1,500 v. T._ all sizes to 0.1 mf., 64, ; 0.2 to 0.5 mf., 8d.
FA.\IOUS CONTINENTAL A.C. Vulves, 4 8 ; Battery types from 2/3 :
American Duotron, etc.. all types, 36 : All types of RCA Liceused
first grule tubes, metal and glass, in stock from 5§ 6. 3
BRITISH RADIOPHONE .0005 straight or superhet 3-gang fully screened
condensers with trimmers, 4/11 : Utility Midget 2-gang ditto, 3711 ;
%L‘ Dial to suit above, 2/11; Utility 2-zang Uniknob .00U5 with
iat, L, .
PUSEBACK Wire. 6 ydsa., 8d. : heavy, 9d.; WResin-cored Solder, flt.,
64d. ; Screened Fiex, single, 6d. yd.; twin, 9d. yd. Assorted Solder
Tags. 6d. packet. .
§ MOOTHING CHOKES, 20 hy. 120 m... 3/11 ; 200 m.a. swinging
chokes, 8/6 ; Centralab Pots, nll sizes, 1/@; switched, 2/- ;. 20,000
ohm Pota, 1/-  Tubular giuas fuses, 2d. Milllammeters, 23 m.a. upwards,
5/8 ; super, 69,
SPECIAL OFFERS. Class B Kit, worth 30/-, comprising Driver Trana-
Tormer, Valve and Holder, 5/- ; Dozen wire-ended assorted resistors, 1/6.
Order 5/- post Ires. Get our Bargain Cataloguve, 1}d. post free. Al
cnqguiries and requests for Cataiogue must send 1ld. stamp.

BIRMINGHAM RADIOMART (G5ND
44 4, HOLLOWAY H E A D,
BIRMINGHAM. TELE. : MID. 3254

GCINEERS)
E“Mu:\rou EARNI!{%S s
LESS THAN £ IO PER WEEK?

If s0, you cannot afford to carry on without reading our
268-page Handbook, The book explains ¢learly and
definitely many ways of carving out a successful
career. Among other things, it explains the Services of
our unique Appointments Department ; outlines Home-
Study Courses in all branches of Civil, Mechanical,
Electrical, Motor, Aero, Wireless, * Talkie, * Engineering,
Building, Govt. Employment, etc., and gives details of
B.Sc., AMICE,,AMIEE, AMIMech.E., AMIAE,

AMILIW. AMIRE, .G.PO,

MATRIC., and all Exams. We Guarantee
—*NOPASS — NO FEE.” Whetter youb:
an old hand or a budding apprent get this
book to-day—FREE and POST FREE.

BRITISH INSTITIUTE OF ENGINEERING
TECHNOLOGY

387 Shakespeare Hous2, 17719, Stratford
Place, London, W.1.

REPAIRS AND- SERVICE

GRAHM‘:'S).

TYRAHAM'S Rudio, Repair and Rewinding Sen‘i(;e: 24
hours" service guaranteed.—See-below.

LL Moving Iron Loud Speakers, L.F. transformers, or
pick.ups, {from 2/6. output tramsformers from 4/-;
phstage extra; mains. transformers, moving coils, clectric
clocks quoted, trade discounts.—Graham's Repairs, 194-
Tolworth Rise, Kingston By-puss, Surrey. ‘Phone: Der-
went 2060. i [4367

DIB:I‘A.VOX SERVICE.
GUARANTEED_ Service—All makes of English and
American receivers; quotation by return.

REWINDING.-—Mains. L.F. and output. transformers,
speakers, headphoues, etc.; kecnest terms for con-

tracts.
ISTAVOX RADIO SERVICE Co., 119, Bunhill Row,
London, E.C.1. 'Phone:: National 8589. (4363

SCOTT SESSIONS and €Co.,

LL British or American Sets Repaired ar Modernised
by Qualified Enginers; satisfied customers through-

out the world are your guarantee; send to-day for free
estimate; free collection 10 miles radins of London.—Scott-
Sessions and Co., Exchange Works, Dukes Av., Mus-
well ‘Hill, Eondon, N.10. ’'Phone: Tudor 4101. [0552

1 SEftVICE WITH A SMILE.”

ENRY FORD RADIO, Ltd.—American valves, com-
ponents, spares, line cords; leading trade rvepairers;
send us your American and British receivers.—Electronic
Mouse, 22, Howland St.,, Tottenham Court Rd.,  W.1.
Museum 5675. (0434

METROPOLITAN RADIO SERVICE Co., for Guaran-
teed Repairs to American (Midget and Standard
and Brgtish Receivers).

CLARION and Majestic Service Depot.—L.F. and mains
transforiners rewound. American valves and parts;
trade sunplied..—Metropolitan Radio Service Co., 1021,
Finchley Rd., London, N.\W.1i. Speedwell 3000. [0435

EPAIRS, rewindd; and construction, any size trans-
forniers, chokes, etc., to trade.—Felectric, Garcden
St., Sheffield, 1. [3915

OR Unusually Good Rewinding of Translormers, chokes,
speakers, elc., trade only.—Gardoers Radio, Ltd.,
West Southbourne, Bournemouthb. (0551

UR Technical- Department Is at_your Service—Air
King Radio, 115, Shaftesbury Av., Cambridge Circus.
w.C.2, 'i’hone: Temple Bar 4875 (2 lines). (3963

LOUD Speaker Repairs, British, American, elc.; any
make transformer cails rewound; alterations,—Sin-
clair Speakers, Alma Grove, Copenhagen St., N.1. [4030

NATIONAL RADIO and TELEVISION S8ERVICE €o..
Leading Service  Engineers and- Car Radio Experts,
155-157, Great Portland St., W.I1. *Phone: Langham
3477 (3911

GUARANTEED Repairs.—Any _transformers, choke,
motor, armature, converter, dynamo, etc.; keenest
prices;,.immediate quotation; prompt, dependable service.
—See below. -

TP.. (LONBON TRANSFORMER PRODUCTS, Ltd.},
Willesden* N.W.10. “Willesden 6486 (3 l\_nes).[ywo

OULTNEY and PURVIS, British and American Ser-
vice, trade or private; ' W.W." sets & speciality; free
collection. estimates,—14%, Pitshanger. Lane, Ealing, W.5.
Périvale 3765. (4362

I\/IAINS .Traysformer. Service.—Repairs, rewinds, or
constructions to specification of any 'fyp_e'; ¢ompeti-
tive prices and prompt service.—Sturdy Electric Co., Dip-
ton, Newcastle-on-Tyne, (o516

‘). E. GODFREY. A.M.LR.E., qualified to build, repair

and convert ** Wireless Workd " sets, ele.; 25 years’
experience, prompt service guaranteed.—30, Kemplay Rd
Hampstead. Hampstead 1104. 13509

ETAVOX, Zenith, repairs, conversions; speclalists in-
stallation and repairs car radio; trade gervice; public
address: coil winding; sets designed.—Zetavox, 4, € le-
brooke Place, Islington.” Can. 1172. (4390

EPAIRS to Movlng Coil Speakers a Speciality; ccnes

V' and coils fitted, fields altered; prices, including
eliminators, quoted, loud speakers, 4/-; L.F. and output
transformers, 4/-, post free; guaranteed 'sausfactlon: trade
invited; estimates free; prompt service.—Loud-Speaker
Repair Works, 5, Balham Grove, London. Battersea [1033291d

MISCELLANEOUS

HEAP Printing.—1,000 billheads, 3/6; sample free.—
Creteway - Press, 18, Buxted, Sussex. {4312

_P.O. Engineering Dept. (no experience required). Com-
mencing £3/13 per week; age 18-23; excellent pro-
spects.—Free details of entrance exam. from B.I.E.T. {Dept.
574), 17-19, Stratford Plice, London, Ww.1. f4371

AMBITIOUS Men.—To ensure promotion take advantage
4 of The T.1.G.B.'s authoritative home study courses
in Radio Engineering and Servicing, Television," Sound
'Recording, Wireless Comunumnications, ete.; write 'to-day
for ‘“The Engineer's Guide to Success "—free—which
gives full particulars—contains the world’d widest choice
of engineering courses covering al branches—and alone
gives the Regulations-for qualifications such as A.M.LE.E3
AMILRE., AMIT.E, AMIW.T. C. & G, ete. Train-
ing until, successful guaranteed—The Technological Insti-
tute of Great Britain, 5, Temple Bar House, London,
E.C.4- (Founded 1917. 20,000 successes.} - 4370

Post free 4/10
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* CORONATIONe

Among the contracts which
F.I. efficiency has brought
are included:

@ TRAFALGAR SQUARE

THE ADMIRALTY ARCH
GARDENS (EAST SIDE)

®
THE MALL ,
VICTORIA MEMORIAL
«i CONSTITUTION HILL
L

HYDE PARK CORNER

@ MARBLE ARCH

® PICCADILLY CIRCUS

@ Whatever your P.A. prob-
lem, consult the country’s
leading P.A. Engineers—F.I:

[- ]
LM
INDUSTRIES LD,
60, Paddington Street, W1

’Phone: Welbeck 2293/4—2385/6

Scottish Office—229, St. Vincent) St., Giasgow

R - 504

Printed in England for the Publishers. ILIFFE AND SoNs I.TD., Dorset House, stam(ord Street,
from tlie following :
W. H. Smith & Son, 74-75. Boulevard Adolphe Max, Bruseels.
Adelaide {S.A.). Perth (W.A) ‘and Launceston (Tasmania).
CANADA :
SouTH AFRICA:

*“The Wireless World ™
BELGIUM :

can be obtained abroad

Wheeler & Co., Bombay, .L\ll.;lmbad and Caleutta.

-British’ Insulated Cables,

ELECTRIC CLOCKS

MITHS and Ferranti Electric Clocks, Waltham and
Russell watches and clocks; traders’ enquiries invited.
—leonard Heys, 36, Henry 8t., Blackpool. {0526

EXCHANGE

EXCH ANGE 200 ' Wircless Worlds,” 1932-1936. clean,
for amateur-built_receivers for breaking up 5.W. gear,
etc.; what offers?—Lambert-Clear, Sturminster-Newton.
Dorset. [3364

BUY, sell. exchange good quality receivers, acces-
sories, components; ILP. facilities; promptness, efli-
ciency.—Bostock, 1, Westbourne Terrace, 8.E.23. Forest
ITitl 2236. {0529

PATENT AND TRADE MARK
AGENTS

EE and Co. (1I. T. P. Gee, Mem. RS.G.B., AM.LLIN.E.,
Estab. 1905), §1-52, Chancery Lane, London, W.C.2

(2 doors from Government Patent Office}. Holborn 4547
(2 lines}. Handbook free. [o001

PATENTS

5 PRACTICAT, Hints on Patents,” free on application,
'fhe Imperial Patent Sefvice, First Avenue House.

Migh Holborn, W.C.1. Preliminary consultation free.

[0431
TUITION

AD1O Training.-—-Marine, aircrait, .brondcast: prospec-
tus free.—lull Municipal Techmical College. [0523

RACTICAL Radio and Television, private or postal
training; particulars free.—R.T.L.. 39-47, Earl's Conts
Rd.. W.8. Western 6317. {3758

WANTED

ANTED. Philco oscillator, Universal Avometer or
similar.=-19, Ilanover St., Newcastle, Stafls, {4374

AI\TP‘D for Cash, McMichael transportables, types
. CF or'C,. with moving iron (cone) spmker—'\lnthc-
sON, l'lsbmurket Aberdeen. [4375

‘VANTED.‘ amplifier . and speakers for 600-seater
cinemn’; would consider complete outfit; London pre-
ferred; send full particulars to Lowney, Clonakilty, E&r;o

“7E Buy for Cash AN Types of Modern Second-hand
Radio Sets and Accessories, test ineters, parts, ete.;
we pay more than any other dealer; part exchanges;
bring, send, or will call.—University Radio, Ltd., 82
Hampstead Rd.. London. N.W.I. ‘Phone: Euston 3810

{a1es
SITUATIONS VACANT

A IR MINISTRY.
Cl\num Wireless Instructors Reguired.

VACAN’CIES Exist for Civilian Wireless Instructors at
the Electrical and Wireless School, Royal Air Feree,
Cranwell. Lincs: the commencing rate of pay is £4 a
week inclusive,* wlnch may be increased to £4/5 u week
after a short permd of satistactory service.

CANDH')A'I‘ES must be Capable of Lecturing, and must

have a sound knowledge of electrical principles and
their application to radio and Jow-power eléctrical engi-
neering; ap‘}ﬁ]xcanons should- be addressed to the Com-
manding Officer, Electrical and Wireless School, Royal
Air Force. Cranwell, Lines, ;znmg full particulars as
to previous experience, age, etc.; candidates' will be re-
quired to appear before a Selction Board at the school
for Interview and test; the test will include the giving of
a lecture on any sub;evt whlch may be chosen by the can-
didate involving the principles of modern radio; lecturing
sequience and style are most important. [4373

SITUATIONS VACANT

CRO\\’N Agents for the Colonies.
COLONL\L GOVERNMENT APPOINTMENTS.

,XPPLICATIONS irom Qualified Candidates are Invited
pe for the Following Post : —

ASS]STAN’T Engineer Required for the Posts and Tele-
graphs Department of Kenya, Uganda and Tan-
ganyika, for one tour of 24-28 months. Salary £600-£30-
£720 a year. Free passages, quarters, and liberal leave
on full salary. Candidates, aged 25-35, must be of good
education, and have obtained a degree or diploma in Wire-
less Engineering of some recognised University or College.
Associate Membership of the Institution of Electrical En..
sineers would be an additional qualifieation. They must
ge capable of deslgning, installing, and maintaining short.
and medium-wave wireless stations, and a knowledge of
direction finding would be an advantage.
APPL\ at once by Letter, stating age, whether married
or single. and full particulars of gualifications and
experience, and mentioning this paper; to the Crown Agents
for the Colonies, 4, Millbank, ~London, S.W.1. quoting
M /4931, [4403

RADIO Engincer Required, B.Sc. standard; must have
good knowledge of R.F. and A.F. measurements-and
msl ruments; state age. experience and salary.—Pyc Radio.
Lid., Dept.” 44/WW/RE, Cambridge. (3369

“TIRELESS Operators and Engineers Urgently Required.

‘I'rain at Britain's leading colleges; lee aiter ap-
pointment; boarders; prospectus frce.—The Wireless Col-
lege, Colwyn Bay, or The Wireless College, Calmore,
Southampton. : (0541

BOOKS, INSTRUCTION, ETC.

IRELESS Worlds.”” 1927 to 1935 inclusive; offer
wanted.—Box 1764, c¢/o The Wireless World. [4368

Specified for the
ULTRA SHORT WAVE
QUALITY RECEIVER

‘APEX ECONOMY'
CONDENSERS

15 mmfd 1/6. 40 mmfd 1/
Ail other parts in stock

The recogmsed London Supplners
to AMATEUR EXPERIMENTERS

14, Soho Street Oxford Street, London, W1,
phone : GER, 2089 ————
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BIII CONDErNSERS

RADIO & GENERAL USE
B.I. CONDENSERS for Radio

Receivers, Battery Eliminators,
Smoothing Circuits, etc., are made in
several different types to suit the
various uses for which Condensers are
required in connection with Wireless
circuits.

These Condensers are the result of 36
years’ experience in the manu-

facture of all kinds of Condensers
from the smallest sizes up to
those weighing more than 2 tons.

In addition to the Standard
Types, B.I. Condensers can be
supplied in special forms to suit
manufacturers’ requirements.

The illustration shows Type 212
recommended for use with
eliminators.

i S

N

BRITISH INSULATED CABLES LTD.
Cable Makers and Electrical Engineers

PRESCOT, LANCS.

Telephone No. : PRESCOT 6571.

into two parts, one part being on
the outside of the speech coil
tube in the normal manner, and
the other being inside.

London Office : SURREY HOUSE , EMBANKMENT, W.C.2
Telephone No. Temple Bar 7722.

~The orthodox speech coil
structure consists of a tube on to
which the speech coil is wound.
The tube must be strong enough
to withstand the crushing effect
of the winding, and often re-
quires additional reinforcement

—————

——§

5-15 METRE

The picture above shows this
clearly. We have developed the
technique for producing this

U.H.F.

® DENCO LOW LOSS

Battery Receiver

COILS . ..

e

1 7/6 gferssiit or 3/' each

® DENCO S.W. Section Wound R.F. cHOKES 276

DENCO, 59, BURRS ROAD, CLACTON, ESSEX

Complete with fifty-three
illustrations and dia-
grams, summoaries  of
methed, four appendices
and a general index.

PRICE 4/6 net
By post 4/9

From all booksellers or
direct fromihe Publishers.

ILIFFE & SONS

(1933)

RADIO RECEIVER
MEASUREMENTS

By Roy M. Barnard, B.Sc., A.M.i.R.E.

Of practical value to the radio service engineer

and the amateur experimenter.

Measurements

of sensitivity, selectivity and fidelity are explained
at length and the interpretation in estimating
receiver performance is carefully set out.

Details are given of methods of receiver testing

with' full descriptions

of commercial signal

generators and thelr application to the adjust-

ment of superheterodynes
receivers,

and

s straight ”’

LTD., DORSET HOUSE, STAMFORD STREET,

LONDON, S.E.x

WiW 19,

on ezch side of the winding.

In the case-of Voigt speakers,
the speech winding is divided

structure, and readers may amuse
themselves by puzzling out how
it is done.—No prizes offered!

ADVANTAGES

F l R s The structure permits

the use of a much
lighter speech coil tube, This is because
the crushing effect of the outer winding
is balanced by the outward reaction of the

determined only by its function as a trans-
mitter of speech energy, we are enabled
to use a material about three times lighter
than aluminium and thinner than 1%0.

5 3 3
The advantage from the point of view of
high note response and sharp transients
will be obvious.

The heat

SEGOND owing to I.R. drop -in

the speech winding, can escape in all
directions instead of outwards only as in
the norma! case. -Volume compression

generated,

effects, and response changes due to change
in ohmic resi e when handling loud

passages, t.herefqre become negligible,

inner one, so that the speech coil tube is
N os as snscimag ot R ersu l rodid equiibetums: THIRD G i, %
an alves as specine e em R o or C.OD. The necessary strength being now tween the winding and the tube is spread

over twice the area. The shearing force
{per unit area) is therefore halved, and
twice the current, i.e., 4 times the speech
watts, would be required to stress the
adhesive to the same extent. The safety
factor for high power ‘work is" therefore
four times greater.

When it is recalled that withl a Voigt
speaker on a straight horn, the sound
pressure generated with only 5 watts
input is enough for the average 1,000
seater talkie theatre, the need for detailed
attention to safety factors will be appre-
ciated.

VOICT SPEAKERS ARE DESIGNED

For that extra specially important P.A. jobi, remember we have

a certain number of horns and units available for hire.

application advisable!)

THE COURTS,
SILVERDALE,
LONDON,
S.E.26

VOIGT PATENTS LTD

(Early

Z

Telephone:
Sydenham 6666

Redg. Office :
22, Castle St., E.C.I

Mention of " The Wireless World,” when writing to advertisers, will ensure prompt attention.
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SECOND EDITION : —THOROUGHLY REVISED

WIRELESS SERVICING MANUAL

By W. T. COCKING

(of * The Wireless World ")

The first complete book of reference of its kind. A
reliable practical guide tor amateur and professional.

The demand for this book was so great that the first edition was sold out in the short
. space of a very tew months. A second edition containing additional material is now on sale.
The * Wireless Servicing Manual ” deals fully with Testing Apparatus and  explains the
methods of locating and curing taults in receiving equipment.

Ganging, Automatic Volume Control, Instability, Distortion, Mains Hum, Whistles and
Local Interference are all separately treated.

The new edition contains much additional irtormation on short-wave receivers, -and on
methods of operating extension loud speakers, the reference material including base-connections
for British, Continental and American Valves and the various colour codes for components
has been extended and brought up to date

BOUND IN CLOTH BOARDS
SIZE 7} ins. X 5 ins.
231 PAGES

PRICE 5/- net. By post 5/4

Issued in conjunction with ¢ THE WIRELESS WORLD ” and Published by the Proprietors :—

R

ILIFFE & SONS:LTD. DORSET HOUSE, STAMFORD STREET, LONDON., S.E.1

Il W W.20

— == — —

FOUNDATIONS

By A. L. M. SOWERBY, MSc
A BOO/( Of An Elementary Text Book on Wireless Receivers
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KADIO & TELEVISION JOURNAL

Friday, May 14th, 1937.

Blueprints of
splendid sets

Colvern have specially desizned two brillisnt ** up to the

minute ** sets and blueprints of them are being given

::ny freo (except for small postage charge). Usiog
® new

COLPAK

(Made under licence from patentee, Hans Vogt)
these sets offer the very latest in eMiciency, precision
and design. Send for blueprints to-day
To COLVERN LTD., Romford, { COLPAK CLASS B

free!

Essex. Pleass send me full
details and blueprint of the A.C. MAINS SET

Stamps valug 3d. to cover postage are enclosed.
% Strike out name of blueprint not reqnired.
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Address

1 you would like n copy of our Ferrocart booklet, please put & X bere. ........

So sald a service engineer to us I
recently. The mere fact that
T.C.C. Condensers are in a
Receiver, tells him straight
away that at least a dozen
possible breakdown points
can be eliminated.

ALL - BRITISH

CONDENSERS

The Telegraph Condenser Co., Lid., Wales Farm Road, N. Acton, W.3.
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QUALITY REGEPTION

Duovphase amplifier 6-watt, Duophase amplifier 6-
watt for P.M. speaker, Duophase amplifier 14-watt,

Everything for the

TELEVISION CONSTRUCTOR

Time base transformers, time base ugits, H.T.
transformers up to 6,000 volts, heater trans-

ES
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Duophase amplifier 14-watt {constructor’s model),
Duophonc amplifier circuits, Duophase intervalve
coupling, gramophone amplifier 6-watt, gramo-
phone amplifier 14-watt, 1-H.F, tuner unit, 2-H.F.
tuner unit, all.wave tuner unit, shortwave con-
verter, table modecl receivers, radiogramophones,
schools receivers, baftle boards, loud speakers,

Demonstration night
every Friday,
7.30—9.30 p.m.

formers, smoothing and voltage regulating

equipment, high voltage rectifiers, cathode ray

tubes and holders with protecting front screen,

converter unmits for speech reception, complete

apparatus for vision receiver construction, chassis
and special baseplates.

‘volume controls, mains transformers, smoothlug
and filter chokes, output transformers

Originators of the Quality Receiver
and Quality Radlogramophones.

Have you the Haynes Quality Booklet ?

HAYNES RADIO LIMITED, QUEENSWAY, ENFIELD, MIDDLESEX.J

The most attractive development
ever' presented to the radio :n-
thusiast.

1936-37 Edition. Howard 1171.

Free on request.

\__

No. 924. Vol. XL. No. 20.

Registered as a Newspaper for transmission in the United Kingdom.

Copyright.
Entered as Second Class at the New York, U.S.A., Post Office.



ADVERTISEMENTS. THE WIRELESS: WORLD MAY 14TH, 1937.

+4+
g (roll dmpliticdte)
inler;

for ALL-WAVE & -

Space-ha
/:ru/ln/ /’?;

TELEVISION L

inpud

{;ry strd?f)

TUNGSRAM

i Price 15/-

3
‘ .
z s
z }, PP, e
// T Tsq :
-5
Bvs e ooy I AR VALVES
[T TOTTENHAM, LONDON al'lllm .

i THE VALVE WITH THE NAME BEHIND IT!

krr' e _VOLTS 1
o 10 20

TUNGSRAM ELECTRIC LAMP WORKS (GREAT BRITAIN) LTD., 82 THEOBALDS ROAD, LONDON W.C.I. PHONE HOL. 3563

Tm A/¥F,

raarland

xxxxxxxxxxxxxxxxxx:—:xxx}:x:-:xxxxxxx:-::-:xx:-:xxxxxxxxx:-:xxi-cxxxxxxx:-cxxx:-:xxx:-:x;-exxxxxxx:-:xxxxxxxx:-::-cx)c-:xxxxx

Second Edition— Completely Revised

RADIO DATA CHARTS

A SERIES OF ABACS

providing most of the essential Data required in Receiving Design

By R. T. BEATTY, M.A,, B.E.,, D.Sc.
Published from the Offices of  THE WIRELESS WORLD.”

RADIO DATA CHARTS provide designers of wircless apparatus with a ready,
convenient means of solving all the more familiar problems connected with the
design of modern radio apparatus without having recourse to- complicated formule
and mathematics.

In order to keep abreast of the great advances .in wireless communications since the
first edition of *“ Radio Data Charts” appeared, obsolete abacs have been omitted in
this second edition and important fresh material added.
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4 By the use of the present edition of “ Radio Data Charts,” such abstruse problems
as the design of tuning coils are solved almost as easily as the simple application &
of Ohm’s Law. L

Price 4’6 net By post 410
(37 CHARTS and 46 Diagrams)

From all leading booksellers or direct fron the Offices of
«“THE WIRELESS WORLD,” Dorset House, Stamford Street, London, S.E.1
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- EDITORIAL. COMMENT

The Superhet

Finality in Receiver Design ?

ECEIVERS employing  the
superheterodyne principle have
grown in popularity through-
out the world to such an

extent that we are inclined to ignore
claims of any other receiver principle
to a point where anything which is not
a superhet is looked upon as obsoles-
cent. The American Radio Manu-
facturers’ Association last vear, in
recommendations to the Federal Com-
munication Commission, pointed out
that the present popularity of. the
superheterodyne was likely to continue
because technically and economically it
offered big advantages over the straight
set, but that it still had the dis-
advantage that it was liable to inter-
ference when transmitters worked on a
frequency close to the intermediate
frequency chosen for the superhetero-
dyne. The Association suggested that
if a value should be standardised by
designers for the intermediate fre-
quency of sets, then this frequency
might be kept clear by the Federal
Communication Commission by de-
clining to allot this frequency to
transmitters.

A year or two ago such a proposal
as this would not have found favour
because designers, even in America,
were not prepared to concede then
that the superheterodyne represented

. finality, or that its advantages were so

great as to eclipse the prospects of a
return to favour of the straight set.
If now the superheterodyne is to
become the universally standardised
receiver, then it would be well to con-
sider whether in Europe, too, it might
be possible to adopt one intermediate
frequency and keep this frequency
clear of transmitting stations. But
there would be no purpose in starting
an elaborate campaign to achieve this

www.americanradiohistorv.com

result in IFurope, unless designers were
entirely satisfied that the superhetero-
dyne would remain the last word in
receivers. To succeed in getting a
clear channel in Europe for the benefit
of the superheterodyne receiver, only
to find that the pendulum had by then
swung back in favour of straight sets,
would be farcical.

We believe that it would be extremely
useful to have the views of readers of -
The Wireless World, both in this
country and abroad, on the question of
whether the superheterodyne principle
should now be accepted so widely,
or whether the neglected straight set
still has advantages over the super-
heterodyne which justify its retention
and development, especially in the
light of recent progress.

Although we have only touched on
the subject, we fecl that enough has
been said to stimulate correspondence
from readers whose technical know-
ledge or practical experience puts them
in the position of being able to con-
tribute usefully to a discussion.

Reliability
Care In Set Manufacture

N the scramble to obtain the

utmost performance from their

receivers there has been in the
past a tendency on the part of manu-
facturers to pay insufficient attention
to the matter of reliability.

Breakdowns and service troubles,
however, taught their lesson, and to-day
the most stringent precautions are
taken to avoid breakdowns due to
faults in the manufacture of the better
types of receiver.

An interesting account is given in
this issue of how some of these tests of
reliability of component parts and the
assembled sets are conducted. This
information should do much to increase
confidence in the dependability of
modern receivers.
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Underside of chassis
in course of wiring,
showing liberal use
of sub-assembly
panels. Note paper
washers under
soldered joints on
valveholders near
top edge of chassis.

HE very essence of any public
service is reliability. In the
sphere of broadcasting the re-
sponsibility for the maintenance
of an unmnterrupted service is shared by
the B.B.C. and by the manufacturers who
supply the public with receivers. In-
evitably the receiving end will be more
vulnerable than the transmitter, for few
people can afford to duplicate their equip-
ment or pay for the large margins of
safety which are the rule at the transmit-
ting end. On the other hand, no one is
going to buy a set which will be liable
to expire with the termination of the
maker’s guarantee period, for although in
a‘rapidly developing art a new set every
vear would be a good principle, in: prac-
tice most of us stick to the sets in which
we have invested our hard-earned cash
until they are conspicuously inefficient by
comparison with current models.
Common ground is reached by both
maker and user when the question of cost
is considered. Reliability is an essential
factor of ‘‘value for money,”” which in
the long run is the manufacturer’s best
weapon in a competitive market, and is
the all-embracing figure of merit by
which the wise purchaser arrives at a
final choice. But there is an economic
fimit to the money which can be spent in
providing reliability, and the decision as
to how far this object can be pursued
must vary according to circumstances.

For instance, a manufacturer who brings
out sets which, from a technical point of
view, are in advance of current designs,
must expect those sets to be kept in ser-
vice for a longer period than the products
of firms hunting in the rear of the pack.
Fortunately, there are many ways in
which reliability can be achieved without
adding a penny to the cost of a set. It
takes just as long to make a bad-soldered
joint as a good one, and in the case of
components it often happens that a less
costly design turns out in the long run
to be the more reliable. There are, of
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Building Sets

WHICH MAKE

It is instructive to make a tour of a
works like that of Murphy Radio, Ltd.,
where reliability has for many years been
established as a creed, and to see the
hundred-and-one details and operations
which are concerned, either directly or
indirectly, with ensuring the permanence
of the sets.

Much has already been done by sheer
forethought before the plans have left the
drawing office. Take the case of the
waverange switch fitted to some of the
two-waveband models. A rigid frame
ensures that strains shall not permit move-
ments which might introduce noises,
while a very small diameter cam, formed
by a flat surface milled in the switch
spindle itself, reduces the torque required
to produce the necessary contact pressure.
The cam does not rub on the springs
themselves, but works in a trough of
stainless steel, which has good wearing
properties and is, of course, above sus-

(Above) A bank of waverange switches

being ‘““run in' by a special machine.

(Right) Checking contact pressure with

calibrated spring tongs. Contact, which

must be maintained against the opening

force of the test tongs, is indicated by the
meter in the background

course, vital points where the best
materials regardless of cost must be used,
but for the most part the reliability of a

receiver will depend
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T upon the skill and
experience of its
designer and the
vigilance and pro-
per organisation of
the works’ testing
department. ~

Mechanical and
electrical reliability
are of equal im-

portance in  the

“: waverange switch, a
g component  which,
At - like the volume con-
trol and on - off

switch, is subjected
to hard wear.
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picion from the point of view of corrosion.
Stainless steel is also nsed for the roller in
the locating device, and is kept in contact
with the indents by a steel spring dipped
in a special rust-proofing solution. The
main bearing of the switch is quite free
from any side thrust due to this spring,
as the tension is applied between the
roller and the spindle, and is independent
of the frame of the switch.
Simplification is a powerful ally of
reliability. For instance, by designing an
aerial filter circuit with magnetic coupling,
both primary and secondary coils can be
wound on a single former, and separate
screening cans, coupling condensers, and
numerous ~additiénal connections are
eliminated. Much can be done by the
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.E IGH  performance i a recerver 1s of E
i & little value unless 1t is mamtained.  The é
i factors contributing to reliabiiity are discussed |
§ and illustrated by pomts observed n a tour i
E of the works of Murphy Radio Ltd. |
d t

use  of sub-assemblies for decoupling
resistances, by-pass condensers, ete. Test-
ing and inspection in the early stages
narrows the scarch for faults which may
be detected in the final assembly, and,
as most of the soldering is done while the
parts arc accessible, it is increasingly
difficult for an operative to make a bad
joint.

In  passing through the component
assembly scction it was observed that a
wire covered with both enamel and sitk
was being used for the primary and high-

Breakdowns in output transformers are

reduced to a minimum by the use of sleeving

made from a transparent plastic substance

for leading out the inner end of the primary

winding.

voltage windings of mains transformers—
a vital component where only the best
materials are good cnough. It was also
interesting to learn that random winding
in output transtormers has proved more
reliable than layer windings interleaved
with paper, which has shown a tendency
to absorb acids from the air. The de-
signers are fullv alive to the possibilities
of new chemical products, and sleeving of
a transparent plastic material has proved
ideal for leading out the inner wire of
output transformer primaries.

Soldering flux has naturally come in for

A corner of the Reject Analysis Department where cases of faulty construction are investigated.

a good deal of searching inquiry, and the
fluid used is made up to the works’ own
specification.  But good flux may give risc
to nearly as much trouble because of its
insulating properties as bad flux does from
corrosion, so valve-holders are fitted with
absorbent paper discs to prevent excess
flux from fowing into the sockets. The
paper is, ol course, removed after the
soldering has been completed.

The testing department, which super-
ficially might be regarded as being con-
cerned only with the production at the
cnd of the assembly lines of a recciver
uniform in performance and up to the
required standard, proved on closer
enquiry to be one of the most important
guarantors of permanence. Gang con-
densers, for instance, are aligned in two
stages, the first being a close approxima-
tion, after which thev are aged to allow
time for strains and fatiguc in the metal
to settle down before the accurate adjust-
ment to the final limits is made. This
question of permanence of alignment is an
important one, for although an abrupt
failure of the set may give rise to acute
annoyance, a steady dcterioration is the
more  serious, as it may well cscape
detection by anyone accustomed to listen-
ing to the set from day to day. It goes
without saying that the accuracy and per-
manence of the modulated oscillators used
for the final adjustment of the completed
receiver will be reflected in the uniformity
of the product, which is yet another inter-
pretation of the term “* reliability.”” Each
of the fourteen separate transmitters
supplying different

checking points on
the medium and
long wavebands is
crystal - controlled,
and has AVC on
both output and
modulation depth.

Life tests of volume
controls and on-off
switches are carried
out with this re-
ciprocating  mech-
anism. The ma-
chine runs day and
night and a counter
at the top records the
number of move-

ments made.
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All test apparatus is checked daily
againust sub-standards, and the sensitivity
in most cases is at least ten times that of
the tolerance allowed in the component.
Special attention is paid to the output
from all mains transformer windings, since
the life of valve cathodes and other com-
ponents is directly affected.

Testing an experimental layout in one of the
latest console cabinets for heat distribution.
The thermometers indicate the temperature
in the vicinity of the oscillator coils, the
gang condenser, the electrolytic smoothing
condensers and the mains transformer.

A very complete system of records is
kept by the test department. Every part
bears a code number by which the name
of the employce responsible for a given
operation can be traced at any future
date. Apart from the nse of such records
in supplying information for future de-
signs, their moral value in the interests of
conscientious workmanship can hardly be
overestimated.  There is also a section
whose sole function is the analysis of
reject parts, first with the object of
identifying and reducing the causes of
excessive waste, and again with indirect
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Building Sets to Last——
bearing on future reliability, for the
smaller the percentage of failures arriving
at any given test point, the less chance
there will he of parts with incipient faults
filtering through into the final product.
Periodically, a component is pounced
upon at random by the Engineering De-
partment and subjected to the samc type
of destructive test as was devised origin-
ally to prove its suitability for inclusion.
Here a staff of scientific torturers devises
instruments to compress into a few weeks
a lifetime’s wear of volume controls,

.

Wireless
World

dealer, for it is realised that by so doing
he is helping to improve the breed. The
information revealed by the analysis ot
these records, which go back to the very
first sets produced by the company, pro-
vides the answer to countless minor
problems of design, and is drawn upon by
all sections of the organisation.

Thus we sec that the imtial rehability
of a firm’s products will depend primarily
on the experience and imagination of the
designers.  Thereafter it becomes an
organic growth to which all branches of
the firm make their own special contri-

Records play an important part in the progression towards complete reliability.

The case

history of every set is filed and statistics are prepared for the information of all sections
of the works.

waverange switches, and other mechanical
details. Electrolytic condensers are given
long-period standing voltage and recurring
surge tests, and even pilot lights are inves-
tigated to find their effective life at various
degrees of brilliance. The amount of heat
that tuning scales will withstand without
distortion is known, and all other com-
ponents likely to be affected by the tem-
peratures met with, say, in DC/AC scts
are investigated. When a new cabinet
design is evolved, the interior layout is
adjusted until a satisfactory temperature
distribution 1s obtained, and the cabinet
itsclf is observed for signs of distortion or
deterioration of finish.  Other long-period
researches undertaken in this department
include the comparison of various types of
plating and enamels for chassis plates—
tested in all weathers out of doors.
Enough has been given to show that
everything possible ““ by taking thought ™
has been done to add to the potential life
of a new receiver before the first model
is sold to the public. 1t is the service
department who will pass final judgment
on efficacy or otherwise of the measures
which have been taken. Full records are
kept of every service job; not only those
undertaken at the works, but minor
repairs and adjustments carried out by
dealers.  Reports on special forms are
regularly sent to hcad office by the

bution. Above everything else, pride in,
and enthusiasm for, the good name of the
firm and the keeping of proper records are
indispensable.

On the

Short-wave

NOTES FROM A
LISTENER'S LOG

NE must start these notes by apologis-
O ing for an error in phrasing which
crept into my last notes.

In dealmg with the B.B.C.’s short-wave
broadcasts which came via the G.P.O.
radio-telephone services 1 implied, acci-
dentally, that relays from Australia and
India were transmitted via New York.

This is not the case of course, since the
transmitting terminal for Australia s
Sydney, VLK, and for India, Kirkee, VWY
(near Poona); all are received, however, at
Baldock.

The other transmitting terminals of the
G.P.O. circuits are situated as follows:
Africa, Klipheuvel, Capetown, Z55; Kenya,
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Nairobi, VQG; Cunada, Drummondville,
PQ, CGA; and in S. America, at Hurling-
ham, LSL, and Monte Grande, 1.SY, both
near Buenos Aires.

The Bermuda service is routed via New
York.

Conditions during the past few weekshave
been very poor, cspecially during the last
week in April, and this particular period
was dealt with in a special note in last
week’s issue, since it was thought that
readers would appreciate carly information
on the very bad conditions which prevailed.

Failure of Canadian Signals

There seems to be little doubt that
charged particles ejected by the sun were
responsible for this particularly continuous
failure of the signals from and to the
north-west, the Canadian services having
been even more affected than the American
ones. 2

These particles are gathered up by the
earth’s magnetic field and concentrated at
the poles, so that the maximmun disturbance
is to be expected on those circuits, such as
the Canadian ones, whose great circle paths
traverse the polar regions.

This type of disturbance should not be
confused with those due to bright hydrogen
eruptions and the abnormal emission of
ultra-violet light by the sun, which are much
more transitory in character.

In fact, the rapidity with which conditions
return to normal after this type of lade-
out suggests (according to Prof. Appleton)
that the region affected is probably the D
and not the E region,

Only at the lower height of the D region
is the gas pressure sufficient to bring about
the rapid recombination of electrons and
ions which will fit the observed rate of
restoration of normality after the fade-out.

In fact, the general tendency now seems
to be to attribute to the D and C layers
the attenuating propertics which were pre-
viously thought to be the main property of
the E region as far as the short waves are
concerned.

Reception Reports

Owing to the poor conditions which have
prevailed there is not a great deal of worth-
while reception to report.

Good reception of WgXAZ on 26.4 Mc/s
was, nevertheless, experienced for a short
while at g.30 p.m. on Friday, April 23rd,
and W2XE on 15.27 Mc/s and W3XAL on
17.78 Mc /s were both quite good during the
evening.

A mystery morse transmission, GWW de
GTZ, was also heard on 33 Mc/s about
6.40 p.m. at good strength. Conditions this
cvening were quite good.

IFrom Saturday, April z4th, to Thursday,
April 2gth, ¢onditions from the U.S.A. were
very poor indeed.

After Thursday conditions improved, but
they have not yet reached excellent again.

Some interesting signals have been OXY,
Skamlebitk, on 9.52 Mc /s between GSB and
LKJ1, and the second harmonic of Rabat,
CNR, on 25.66 Mc/s (11.7 m.) at 7.35 p.m.
on Iriday, April 30th.

Conditions were definitely good, however,
on May 1st, with W2XE (new transmitter?),
W2XAD and W3XAL all performing well.

In general, the higher frequencies seem
to behave well on some days and the lower
ones on others—but an especially consistent
signal, although of no programme value, has
been PMC, the Javanese multiplex trans-
mitter, on 18.135 Mc/s.

ETHACOMBER.
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Resistance-Coupled AF

A MODIFIED “MULTI-VIBRATOR " CIRCUIT

By T. A. LEDWARD,

Assoc.l.LE.E.

ESCRIBING a simple and inexpensive audio-
Jrequency oscillator primarily designed to cover
a range from 150 lo 10,000 cycles per second.

UDIO-FREQUENCY oscillators of
the beat-frequency type, while
having the advantage of being
continuously adjustable over a

wide band of frequencies by means of a
single control, are somewhat in the nature
of 4 luxury for the average amateur, and
are not very easy to construct in a simple
and reliable form. The oscillator circuit
to be described, while not possessing the
single control feature of a good beat-fre-
quency instrument, has the merit of sim-

manner, Violent
oscillations are pro-
duced in such a cir-
cuit, and the output
at terminals T1, T2
is fairly consider-
able, but the wave
form is such that it
is useless for any
test purposes until
it has passed
through filters. It is

scillator

I“""

_1._1__%_4};_______,
!

O0T2

Fig. 2.—A multi-vibrator circuit giving an output of better wave form.

extremely rich in
harmonics, and a
large number of test
frequencies may,
therefore, be ob-
tained from the out-
put terminals by
interposing suitable
filters. This makes
it a valuable ar-
rangement for cer-
tain laboratory
tests, but the com-
plication of filters

renders it not so useful to the average
wireless amateur.

If we can arrange that the output at the
terminals shall have a good wave form,
then filters will be unnecessary. Variation
of frequency may then be made by vary-
ing one or other of the coupling compo-
nents. The circuit shown in Fig. 2 indi-
cates one way of attaining this result.
Here it will be seen that the output from
valve B is fed back to A through a poten-
tiometer R. The feed-back is thus con-
trollable, and by suitably limiting the feed-

- back an excellent wave form may be

Fig. 1.— The simple
‘“ multi-vibrator ' gene- H O+HT120V
rator.
\ 10,0090%
plicity. Also the resulting . <
wave form is very good, | e == el —
and an appreciable output r=——=—- 7 5 ! = i —©
is obtained. T 7 E | ! . H l‘ OUTPUT
The oscillator proper re- C1E3 ;—Ci b oMo o1Ma | - —o
quires only two ordinary l Py T
triode valves, and the R 4 L ] ____~—0
other  components  are b i VOLTMETER
simply fixed and variable I T i
resistances and condensers. 50,000;7;—: : | —°
The principle of operation I H
will be best understood by {1 i
referring first of all to Fig. J ot {
1, which shows the circuit ‘500008 | | bl
of what is known as a 1| ] \_O'H;:
‘““multi-vibrator.”” 1t will > b > d —0—L T
be scen that in this ar- ! _L
rangement the first valve 0 = e
‘A is coupled to the second ' ‘—o0+a8
valve B by means of a ! Jg )
: ©~-GB15Y
normal form of resistance- !
capacity coupling, while _ ' ~ 0-GB6V *.
the second valve B is
selples) baqk o th? ﬁrst Fig. 3.—Circuit of a practical oscillator ; the extra valve provides isolation between the output terminals
valve A in a similar and the oscillator
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Resistance-coupled A.F. Oscillator—
obtained. The frequency may now be
altered by changing the condenser C.

In order to obtain satisfactory results
over a wide band of frequencies it is im-
portant that suitable values of coupling
components should be used.  Also, the
resistance R is preferably divided into two
variable parts, giving coarse and fine ad-
justments, and a third valve is added,
principally for the purpose of isolating the
output terminals from the oscillator circuit
and thiis avoiding trouble due to capaci-
ties of connecting leadq etc. At the same
time, of course, this valve acts as an
amplifier and increases the output. A
further requirement is that each stage
should be enclosed in an earthed screen.

A practical circuit, which has been found
{o give very satisfactory results from about
25 to about 10,000 cycles, is shown in Fig.
3. The resistances R1 and Rz give very
smooth control of the amplitude of oscilla-
tion. Rr1 is arranged as a potentiometer
and gives a comparatively coarse adjust-
ment, while R2, which is a variable resist-
ance, gives a finc adjustment. In operat-
ing the oscillator, Rz should first be set to
the short-circuited position and R1 ad-
justed until oscilla-
tion commences. Rt
should then be re-
adjusted until oscil-
lation just ceases
and Rz can then be
used to start oscilla-
tion and will give
smooth and easy
control of ampli-
(b) tude. With all the
other components
of fixed values the
frequency is deter-
mined by the value
(c) of the condenser C,
and is not appreci-
ably affected by
quite large varia-
tions of Dbattery
voltage or by ad-
justment of  the
amplitude controls.

For the range of
frequencies from 150 to 10,000 cycles, a
number of fixed COH(IG‘I]SBIS ranging from
o.0ot mfd: to 0.5 mfd. are 1eqmred and

(a)

Fig. 4—The wave
form of the oscil-
lator at frequencies
above 150 c/s is as
good as indicated by
diagram a.

a variable o.001 mid. condenser is desir-.

able for frequencies requiring lower con-
denser valucs, and for fine adjustments in

Wireless:
Woerld

conjunetion with the fixed condensers. The

following table indicates approximate
values of condenser C for different fre-
quencies.

Cfs | 150 ‘ 400 | 750 | 1,000 | 5,000 | 10,000
Mfds | 0.5 | 0.03 |0.008] 0.005 [0.00015]0.00005

1t will be seen that for frequencies above
400 the capacity is approximately propor-
tional to the inverse square of the fre-
quency. At the lower end of the frequency
scale this relationship is not maintained,
and any increase of C above 0.5 mid. has
comparatively little effect on the fre-
quency.

If it is desired to extend the frequency
range below 150 cycles, this may be done
by adding condeuser C1, connected as
shown. For instance, with C=0.5 mfid.
and Cr=o0.1 mfd., the frequency will be
about 50 cycles. If Cr1 is increased to 0.560
mfd. thie frequency will be 25 cycles.

The wave form at these lower frequen-
cies, although quite good, is comewhat in-
ferior to that obtained at the higher fre-
quencies. Fig. 4 indicates the wave forms
as shown on a cathode-ray oscillograph at
(a) 150, (b) 50, and (c) 25 cycles. At all
frequencies above 150 the wave form is
equal to Fig. 4 (a).

The valves used in the test circuit were
three small power valves. The values of
the anode resistance and grid leak in the
first stage are, of course, totally unsuitable
for an ordinary RC amplifier, but they
were found to give the most satisfactory
control in this circuit.

It will be noted that the output ter-
minals are shown connected to a potentio-
meter in the anode circuit of the last valve,
while voltmeter terminals are provided
and are so connected that the full voltage
output is always applied to these terminals
irrespective of the potentiometer setting.
These features are not essentials, but they
are useful refinements. The voltmeter

should be a high-resistance rectifier type.
If the oscillation amplitude is always ad-
justed to give the same reading on the
voltmeter, and this reading is such that
the valves are not overloaded, then a good
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wave form is assured and the output
potentiometer may be calibrated in volts.

It is of interest to note that the circuit
may be used for providing audio-fre-
quency reaction without oscillation, but
the effect will be to boost up particular
frequencies depending upon the valucs of
the components used.

Television Programmes

Transmissions are from 3-4 and 9-10

daily.
Vision : Sound :
45 Mc/s. 41.5 Mc/s.
FRIDAY, MAY r14th.

3, Jack Hylton and his band. 3.35, Dritish
Movietonews. 3.45, Theatre Parade: Leslie
Henson with Fred Emney and Richard Hearne
in scenes from " Swing Along.”

9, Albert Samimons (violin}. 9.10, Artists and
their work: talk by Frank Salisbury, LL.D.
9.20, Gaumont-British News. 9.30, Theatre
Parade: Tyrone Guthrie’'s Globe Theatre
production of ** Love, and how to cure it.”

SATURDAY, MAY r5th.
3-4, Tour of the London Television Station,
with Leslie Mitchell as guide and George Robey
as the visitor. Viewers will see Gaumont-DBritish
News, and meet C. H. Middleton and Clapham
and Dwyer.

9-10, Repetition of the tour. Viewers will see

British Movietonews and a variety from
the LEmpire, including Flotsam and Jetsam
(Australia), Rosette (New Zealand), Oliver

Waketield (S. Africa), and The Seven Hindustans
{India).

MONDAY, MAY r17th.
3, Alexandra Park on Bank Holiday. 3.10
Ernest Mill: (cartoons). 3.20, Gaumont-
British News. 3.30, The White Coons Concert
Party.

9, Captain C. R. W. Knight introduces his
African eagle and will show extracts from his

film  ** African Adventure.” 9.20, DBritish
Movietonews. 9.30, Repetition of 3.30
programme.

TUESDAY, MAY 18th.

3, Starlight: Steve Geray and Magda Kun.
3.10, Cart Horse Parade: some competitors
from the Whit-Monday Parade held in Regents
Park. 3.25, ' The Beggar's Opera.” 3.55,
British Movietonews.

9, The TFuture of Television: the third per-
sonality to give their views. -9.10, Dog Show :
exhibits from show to be held at Olympia
on the 1g9th. 9.25, Repetition of 3.25 pro-
gramme. 9.55, Gaumont-British News.

WEDNESDAY, MAY 1gth.
3, Captain Knight and his African Eagle.
3.20, ¥ifty-nfth Picture Page. 3.50, Gaumont-
British News.
9, Tlay Parade: scenes from ' The School of

Scandal.”” 9.20, DBritish Movietonews. 9.30,
Fifty-sixth Picture Page.

THURSDAY, May 20th.
3, FFashion Parade : London—Daris—New York.
3.15, Architecture—IV. 3.35, British Movie-
ionews. 3.45, Students’ Songs: impressions of
a German beer garden.

9, Repetition of 3.45 programme. 9.15,

Repetition of 3.15 programme. 9.35, Gaumont-
British News. 9.45, Repetition of 3 programme.
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SYMBOLICAL AERIAL.—A Ford car fitted with an
aerial taking the form of the familiar “V8'’ device.
The external aerial,
a better signal-to-noise ratio than the concealed type,
is gradually coming into use on cars fitted with broad-

more effective and conducive to

cast receivers.
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Broadcast Brevities

NEWS FROM PORTLAND PLACE

Television Cable

TELEVISION is full of sur-

prises, and one of them has
been  the disclosure by the
B.B.C. engincers that short-dis-
ance ““0.B.” work in the Lon-
don area can be satisfactorily
carried out with a twin-wire
balanced cable, of an inch .n
diameter, which contains only
two internal leads and is pro-
tected Dby an external lead
sheathing.

One of the fundamental differ-
ences between the operation of
this cable and *‘ co-axial '’ is that
“* co-axial ”’ works with a modu-
lated carrier wave; twin-wire
does not,

Co-axial for Long Distances

The new cable is being used
to link the mobile unit with
London’s television *‘ belt,”” also
composed of twin-wire cable,
which pursues a tortuous route
down Regent Street, through
Piccadilly Circus to Whitehall,
Westminster and Victoria, re-
turning to Broadcasting House
via Hyde Park Corner, Park

Lane, Marble Arch and Oxford

HIS MAJESTY before the micro-

phone which he wused when

addressing his people last

Wednesday. The case between

the two microphones contains
the cue light.

broadcast in the Concert Hall at .

Broadcasting House would be
announced in French, German
and Italian. It has been stated
that this multi-lingual innova-
tion would be introcduced for the
salce of the Continental delegates
in the Hall, who represented the

International Asscciation  for
Testing Materials.
Happily, or unhappily, the

B.B.C. rememberced, at the last
moment, a three-vear-cld agree-
ment with the International
Broadcasting Union.

The Occasional Exception
Under this agreement the Cor-
poration undertakes not to an-
nounce in foreign languages.
Thus, in these days of radio
propaganda, the B.B.C. adheres
strictly to the principle of isola-
tion, while a dozen Continen-
tal stations appear to use any
language but their own.

Park Corner.

Street. Between Portland Place
and Alexandra Palace both co-
axial and twin-wire cable are
installed.

It is expected that for the
long-distance relays of the {uture
co-axial cable will be used.

= N =23 A
No Foreign Anncuncements
ISAPPOINTMENT awaited
European listeners who ex-
pected that Jack Payne’s recent

IN THE NEWS.—The e two cuttings from last
week's Pathé Gazette news reel show the television
control van and one of the three cameras that
were used on Wednesday last at Apsley Gate, Hyde
The side of the van is in six sections,
two of which are shown open, to allow easy access
to the backs of the various control panels.

e e
%1‘.3 iy
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Welsh Independence Day
ULY 4th is America’s Inde-
pendence Day, but from 1937

onwards it may also be known

as Welsh Independence Day, for
from that date the Welsh Region
will be finally severed from the

West of England Region.

The existing National trans.
mitter at Washford will then
take over the Scottish National
wavelength of 285.7 metres and
will radiate an exclusively West
of England programmme, while
the Washfcrd Regional trans-
mitter, on 373 metres, will go
" All-Welsh

Scottish National will be svn-
chronised with the London and
North Naticnals cn 261.1 metres.

Occasionally the B.B.C. re-
laxes its attitude, but pro-
gramme producers have  strict
orders not to depart from Eng-
lish without first consulting the
Programme  Controller. And
permission to do so is given only
in emergencies, as in the casc ol
S O S messages or when a foreign
language is desirable from the
artistic or programme point of
view,

Percy Edgar and the Wes!

It is an Lonour for the West
of England Region to have Mr,
Percy Edgar as temporary
Regional Director, pending the
choice of Mr. E. R. Appleton’s
successor. Mr.  Appleton’s
peried of service with the Cor-
poration  Jdoes not  expire
officially until Junc; but he is
now enjoying two months’ holi-
day, and will not again occupy

WwWww.americanradiohistorv.com

the Regional chair; in fact,
Perey Edgar is already in com-
mand in Bristol, and is now
combining his West of England
duties with his work as Midland
Regional Director.

Pioneer ]

Mr. Edgar is the doyen of
Regional Directors, for he was
appointed Director of the old
Birmingham station in 1922 and
has been the most prominent
figure in Midland broadcasting
cver since. He is immensely
popular. When it was rumourerl
some years ago that he might be
transferred to London there was
a local outery.

It was Percy Edgar who in

1922 inaugurated the ‘‘Radio
Circle ’—the first ‘‘Children’s
Hour.”

(L BT O e |

Surprise for B.B.C. Man

“TAN mail” on the grand

scale, so everybody thinks,
exists only in America, where
radio and film stars are bom-
barded with the most trivial
communications from people
they have never seen and hope
never to sec.

Felix Greene, the B.B.C.
North American representative,
had a surprise the other day
when he dropped in at the Com-
modore Hotel in New York and
lound Tommy Dorsey, the dance
band leader, with a tableful of
letters from English fans who
had heard his broadcast relay
froni Amcrica,

The Fan Germ

The correspondence showerd
that the English listener, if the
fan germ really gets him, can
beat the Americans at their own
game. Among the letters were
threc proposals of marriage ad-
dressed to Mr. Dorsey’s vocalist,
Ldythe Wright, who was on the
air for not more than two and a
half minutes,
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Anti/]nterference Filters ....................

PART IL.-—MAINS-BORNE IMPULSES
AND THEIR SUPPRESSION

N the first part of this article it was
shown that any sudden fluctuation in
the normal supply current from the
electric mains may be separated into

a vast number of individual sinusoidal
components covering an infinitely wide
frequency spectrum. It was also shown
that the relative amplitudes of these com-
ponents is a function of the shape of the
initial impulse. )

Consideration must now be given to the

propagation of these interference currents

%

Fig. 1.—The passage of interfering impuises
along supply leads.

along the clectric mains, and how the be-
haviour of the mains to high frequencies
is vastly different from its normal function-
ing conditions to DC or 50-cycle AC.
~In Fig. 1 a dynamo is supplying current
fo a broadcast receiver by means of a pair
of wires (i.e., the electric mains). Inter-
fering impulses will be created by the com-
mutation of the dynamo, and will appear
as random sinusoidal frequencies covering
a vast frequency range. These may be
propagated along the clectric mains via
two distinct paths, and it is necessary to
distinguish very carcfully between these
two paths.

First, the interference may be propa-
gated along a path shown by the small
arrowheads. The components of inter-
ference thus conveyed to the receiver are
termed the ‘‘symmetrical componénts.”’
On the other hand, the interfering currents
may use the pair of supply wires as one
path, the return path being through the
earth back to the generator. These are
shown by the large arrowheads, and the
components thus conveyed are termed the
‘“ asymmetrical components.’’

Two highly important points immedi-

ately become evident. In the case of sym-

metrical interference, the go and return
paths of the interfering currents are very
close (i.e., the electric supply wires are
adjacent). Because of this there can be no
radiation of electric force from the mains,
so that the symmetrical component is only
capable of bringing the interference
directly into the receiver, and cannot in-

duce interference into the aerial or other
adjacent wiring. :

On the other hand, since the twg wire
comprising the electric mains carry the
asymmetrical component in one direction
only (the return path being via earth),
electric fields will be created, and the inter-
ference will be radiated in all directions.
In general it must be obvious that the
asymmetrical components of interference
are the worst offenders, since their sup-
pression at the mains input to the receiver
cannot possibly affect the radiated com-
ponents which may reach part or whole
of the aerial system and thus be trans-
ferred to the receiver.

Mains as a Transmission Line

The suppression of the symmetrical
component (go and return through mains)
is a relatively simple matter, as it is only
necessary to connect a condenser of ap-
proximately o.1 mfd. across the mains in-
put to the receiver in order to reduce the
interfering voltage to a negligible value.
At first sight one would think that the
capacity between the pair of wires con-
stituting the electric mains would be so
large as to make the effect of an additional
0.1 mfd. quite negligible. ~

It must be remembered, however, that
one is now dealing with broadcast fre-
quencies, and at these frequencies the
effective capacity of the mains, as viewed
at the wall socket of lampholder, is by no
means the same as the capacity at, say,
50 cycles.

This, of course, is because the electric
mains is behaving as a ligh-frequency
transmission line, in which it must be re-
membered that not only has the mains a
distributed capacity over its length, but in
addition a distributed series inductance
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I N this instalment the author
describes the two main divisions
into which mains-borne interference
may be classified, and discusses
the appropriate types of preventive
Sfilters with particular reference to
the wvalue of condensers used on

AC supplies

By F. R. W. STRAFFORD

(Research Dept., Belling and Lee, Ltd.)

Now the reactance of a o.1 mfd. con-
denser at 150 kc/s (2,000 metres) is only
10.6 ohms, while at 1,500 kc/s (200
metres) it is 1.06 ohms, both values of
which are quite small compared with the
mains impedance of 150°ohms. Hence the
suppression of the symmetrical component
of interference can be effected by the use
of a capacity of 0.1 mfd. across the mains
input to the receiver, shown in Fig. 3.
Similarly the suppression may be
effected at the source by connecting the
o.1 mfd. condensers across the outgoing
pair of wires from the dynamo.

In actual practice the addition of series

< P

RIS RECEIVER
(AC OR DC) S

01 mtd
T INPUT

Fig. 3.—Simple suppressor circuit for the
elimination of symmetrical component of
mains-borne interference.

.
chokes in the mains leads is often neces-
sary, as the suppression afforded by a
0.1 mifd. condenser -is sometimes insuffi-
cient in cases of acute interference. The
same effect would have been obtained,
however, by increasing the capacity of the
parallel condensers. For DC supplies this

is the more econo-
mical proposition,

since no current
passes through the
condensers, but, on
ete. AC, condensers of
large capacity may
possibly operate
the wattmeter at

Fig. 2—So far as their behaviour to radio-frequency currents is con-
cerned, a pair of mains leads may be represented as in this diagram.

and rcsistance. In fact, the circuit of the
two-wire electric mains 1s as depicted in
Fig. 2.

Statistical evidence obtained by many
measurements indicates that the average
impedance of the electric mains between
the two wires of any outlet is of the order
of 150 ohms at broadcast frequencies.

www.americanradiohistorv.com

the supply intake.
Although the con-
denser current is
. theoretically watt-
less, it must be remembered that a poor
power factor for the condenser, or a fairly
high wiring circuit resistance, will dissipate
energy as the result of any additional
wattless current flowing round the circuit.
Large capacities of the order of 1 mfd. or
more have been known to cause indica-
tions on AC wattmeters. The use of chokes
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+ Anti-Interference Filters—
is, therefore, advised when a condenser
not greater than o.25 mid. is not suffi-
ciently effective for the suppression of the
symmetrical component of interference.

Actually, the chokes may ultimately be
necessary in any case, because of their
ability to suppress asymmetrical inter-
ference, so that they do assist in suppres-
sing the two forms at the same time.

It is thus necessary to consider now the
general questions of the suppression of
asymmetrical interference (go via mains,
return via carth).

Since  the interfering  voltage now
appears between the pair of mains wires
as one common connection, and earth as
the other, a condenser from one side of
the mains to carth provides a reduction
similar to that effected by the mains
parallel condenser in the case of sym-
metrical interference,

Unfortunately, the size of this condenser
from mains to carth is important {rom a
safety viewpoint, as will now be explained.

ELECTRIC
MAINS

Fig. 4—Explaining the need for caution in
fitting a suppressor to a non-earthed
electrical appliance.

In practically every AC or DC electrical
supply undertaking in this country one
pole of the supply mains is earthed. In
the case of DC supplies, the carthing is
effected at the supply station only, the usc
of additional carths being deprecated on
the grounds of electrolysis and hum effects.
Most AC systems are three-phase, in which
the neatral is earthed at the supply and
al each sub-station.

If a voltmeter is connected between the
neutral lead of the electric mains and a
local ““earth,”” a very small voltage will
be measured. This is due to the small
ohmic resistance of the neutral lead and
the total current passing through it, the
combined effect producing a small PD to
earth.

Protection from Shock

Unfortunately, however, there is no hard-
and-fast rule regarding the disposition of
the neutral lead when connected to any
socket or lampholder outlet, and the con-
sumer does not know which is the live or
neutral lead. 1t is thus an even chance
whether he obtains a severe shock or not
when touching one of the two supply leads
and carth at the same time.

Consider an appliance such as an elec-
tric hair dryer. Electrically, this consists
ot a small motor encased in a metallic
frame but insulated therefrom. Suppres-
sion of the symmetrical component of
interference may be readily achieved by
connecting a o.1 mfd. condenser across the
input leads as already described. In order
to reduce the asymmetrical component, a

Wireless
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Jow-impedence path must be provided
between  the metal casing and one side
of the supply.  Such a path is provided
by the condenser C in Fig. 4.

Now it is an even chance whether the
plug is inserted in such a manner that the

0005 e
ELECTRIC mrd E“
C -
MAINS 01 mtd .
mtd T

Fig. 5.—Another method of suppressing
interference from a device of which the
metallic casing (dotted lines) is unearthed.

condenser € 15 connected to the neutral
line. Tt is an even chance, therefore, that
the condenser is connected to the live
mains, and the metallic case thus takes
up the mains potential with respect to
ground. The voltage whicli would appear
between the case and ground when com-
pleted by a resistive cirenit such as the
human body depends first upon the size
of the condenser C, and secondly upon the
circuit resistance to ground. Statistical
evidence  shows that a  condenser of
greater value than o.or mfd. may give an
unpleasant shock to the average person
wearing leather soles and standing upon a
plain stone floor or damp boards.

In Fig. 5 an alternative method of con-
nection is depicted, in which a pair of
0.005 condensers are centre-tapped to the
casing.

From a suppression viewpoint the effec-
tive capacity is still o.o1 mfd. (o0.005+
0.003), but the effective voltage to ground
s now halved, and less shock is thus ex-
perienced.  In this case, however, it is
possible to obtain a shock no matter which
way  the plug s
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of the earth from the consumer’s earth
point to the power station or sub-station
may average 100 ohms, so that the watt-
less current Howing through the condenser
may produce sufficient power dissipation
in the resistance of the earth path to record
on the intake wattmeter. Although the
amount recorded may be quite small, it is
cumulative, particularly if the switching
on the receiver is arranged to follow in-
stcad of precede the suppression filter,
which is the normal practice.

If such a filter is embodied in a receiver
the centre-tapped condenser may be in-
creased, since the switching is then per-
formed from the intake, but it must be
remembered that the fitting of suppressors
inside the receiver cabinet does not materi-
ally reduce the asymmetrical component
of interference, Dbecause the radiating
mains wire is brought right to the receiver
chassis, and may casily couple to the
acrial input circuit.

The correct position for such a sup-
pressor is at least 4ft. from the receiver,
in which case the cord from the receiver
to the suppressor is now free from radia-
tion, and far better suppression thereby
results,

BOOK REVIEW

The Decibel Notation. By Alfred Morris,
AR.CSc.,, DI.C, M.IELE. Pp. 57.
Published by Dorling and Co. (Epsom),
Ltd., Station Road, Epsom, Surrey.
Price 2s. 6d.
‘NTENDED primarily for students of com-

munication engincering, this little hand-
boolk should do much to remove the many
misconceptions which, by general usage, are
in danger of hecoming permanently asso-
ciated with ““the decibel.””  Its identity is
clearly established as a conventional nota-
tion and not as a unit.  Strictly speaking,

connected, while in
the case ol g, 4 =

7 B0000 - >

this 15 only pos-
sible in one posi-
tion.

A further restric-

ELECTRIC
MAINS

-
<

H

0005 mfd

0005 mfd

o1 mfd% RECEIVER

—

tion to the size of
the carth conden-
ser (apart from the

—.20000 >

gnestion of shock)
must now be con-
sidered In terms
of Fig. 6), which depicts a popular type
of mains filter which is applicable to AC
or DC working.

From a DC viewpoint, the size of the
condensers incorporated in this unit may
be increased without restriction, since no
current can flow through them. On AC,
however, the inpnt condenser is restricted
to o.1 mfd., since it 1s possible for larger
values to work the wattmeler at the
supply intake for reasons already
discussed.

Since the centre-tapped condensers are
definitely earthied by a low-resistance path,
it might be argued that the absence of the
possibilities of electrical shock would per-
mit these to be incrcased to at least
0.1 mfd.

This is not so, because the resistance
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Fig. 6.—A choke-condenser filter applicable to general use.

I

therefore, reference to ‘‘ the decibel ”” or ““a
decibel ”’ is inadmissible.

The text is singularly free from ““padding’”
and the author plunges directly into the
theory of indices and logarithms. Although
the treatment is concentrated, the student’'s
task is lightened by a liberal use of worked-
out examples, and through these he is given
facility in expressing in the decibel notation
the power relationships which are commonly
met with in practice. In dealing with volt-
age ratios the author places no special em-
phasis on the necessity for equal resistances
for input and output loads though, as most of
the examples deal with telephone engineer-
ing practice, this condition is tacitly assnmed.

There is a good leavening of examples
taken from allied subjects, and the book
should prove of value to the junior staffs of
sound-recording studios, coutrol rooms and
telephone repeater stations. . L. D.

¢
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from the picture on the right.

" ORONATION festivi-
ties continue to grace
the Dbroadcast pro-

grammes again this
week. The highlight of the
week is His Majesty’s review of
the IFleet at Spithead. No
fewer than five times the
microphone will break-in on
the scene and convey to lhis-
teners impressions and sound
shots of the proceedings. The
review is to be held on Thurs-
day, and the first impression
will be conveyed to listeners at
8.45 (Nat.) on Wednesday,
when Lt.Com. T. Woodrooffe
will describe the scene as at
sunsct His Majesty’s ships
haul down the ensign. He will
be stationed on H.M.S. Nelson
and, in the ten minutes allotted
him, will endeavour to portray
sunset from the Fleet, whilst
““effects”’ microphones pick-
up the bugle sounding ** Atten-
tion”’ and ‘' Sunset.”

On the actual day of the re-
view an observer stationed on
the South railway jetty will at
2.50 describe the scenes at the
jelty and the departurc of His
Majesty’s yacht Victoria and
Albert from Portsmouth Dock-
yard. Listeners will then hear
the Royal Salute of 21 guns
from the Fleet as the Royal
yacht approaches the head of
the lines. At 4.50, as the
yacht returns down the lines,
1.t.-Com. Woodrooffe will de-
scribe the scenes and. listeners
will hear the cheers of the
ship’s ratings. The fly past of

REVIEWING THE FLEET. The Victoria and
Albert passing between the lines during the
1935 Jubilee review. B.B.C. commentaries on
Thursday’s review will be broadcast Nationally.
An impression of the sight as the rockets are
fired from the ships’ decks can be gained
Will the com-
mentator be able to describe this scene ?

the Fleet’s air arm
will be broadcast
at 5.35. For these
broadcasts two observers will
be on the' Nelson, Lt.-Com.
Woodrooffe in the foretop and
Com. D. A. Stride in the fore-
castle, whilst the observer on
the jetty- will be Lt.>Com.
G. V. Knight, :

The commentaries from the
Nelson will be transmitted on
ultra-shorts and picked up at
a B.B.C. receiving station at
Southsea Castle whence they
will be sent by land line to
Broadcasting House.

The last flash from Spithead
will describe for listeners the
inspiring sight of the Flect
illuminated and the sky
stabbed by hundreds of search-
lights.  Woodrooffe will again
be in position in the foretop on
H.M.S. Nelson and will thus
have an unimpeded view of
the panorama of the illumin-
ated ships.

ofs <> <5
CORONATION MUSIC HALL

THE last variety production
of Coronation Week which will
be broadcast on Saturday at 8
(Nat.) will last for ninety min-
utes.  John Sharman, pro-
ducer, has booked notable
artistes for this great occasion.
Matheson TLang, Irene Van-
brugh and Victoria Hopper
and Company will be heard in
an excerpt from ‘‘Drake,”
specially arranged for broad-
casting. Flanagan and Allen,
Will Fyffe, Bertha Willmott,

-Ralph Reader.
.> -

TFlorence Desmond, Elsie Car-
lisle and Billy Caryll and Hilda
Munday are also billed.
Nearly two hundred Boy
Scouts, the biggest cast ever to

take part in a single act in
St. George’s Hall, will con-
clude the programme. They
are all members of ** The Gang
Show,”" which is produced by

b P>
SPORTS

Ox  Saturday  afternoon
cricket and athletics will pro-
vide commentaries for National
listeners. From Lord’s, T.
Woodrooffe will comment on

the Middlesex versus Sussex
match, after which A. E.
Lawton, from Old
Trafford, will - de-
scribe thc match

between Lancashire
and Yorkshire. The
Universities  Ath-
letic Union Cham-
pionships at the
White City Stadinm
will be described by
H. M. Abrahams.

The polo match
between  Australia
and the Army, at
Hurlingham,  will
provide a 45-
minute commentary

THEIR MAJESTIES
the King and Queen
of Denmark and
Iceland. Their Silver
Jubilee Thanksgiving
Service will be
broadcast Nationally
on Saturday.
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" Listeners Gui

in the National programme on
Monday at 3.30. Major G.
Phipps-Hornby will comment
upon the last five chukkas of
the match.

<> hod <>

EMPIRE’S YOUTH

A specialL Empire service of
youth to be held in Westmin-
ster Abbey on  Wednesday
afternoon will be relayed in the
National programme at 4. To
this service will come youth
representing all parts of the
Empire, including a contingent
of some three hundred students
from Canada. The address
will be given by the Arch-
bishop of Canterbury.

On the previous evening,
Tuesday, an Empire rally of
youth will be held at the Albert
Hall, and the speeches by the
Prime Minister and Mr. Alfred
Noyes will be broadcast in the
National programme at 8.710.

<> 3 <

HOCKEY ON ROLLER SKATES

IN his new capacity of radio
reporter, Freddie ' Grisewood
will be heard in the Regional
programme on Tuesday at
9.40 giving a running com-
mentary with Charles Whit-
croft on the second half of the
International Rink Hockey
Match betwcen England and
Germany. This will be played
at the Pier Pavilion, Herne
Bay. It is the first of its kind

to be broadcast, and should
prove a novelty O.B.
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e for the Week

BLACKPOOL BY NIGHT

A Tour of Blackpool's
palaces of entertainment will
be conducted by ‘*Our Albert”’
for Regional listeners at 8 on
Monday. During the tour the
Tower ballroom will be visited,
where Reginald Dixon will be
heard at the organ, also Nor-
man Newman and the Tower
Band. At the Palace Theatre
Charlie Kunz will be at the
piano, and from the South Pier
listeners will be given an ex-
cerpt  from the Arcadian
Follies.

<%= < <
DANCING THROUGH

GERALDO’S popular series,
““Dancing Through,”” is com-
ing to National listeners on
Friday at 8 in a special
edition to celebrate the Corona-
tion. It will be a one-hour’s
non-stop pot-pourri of dance
music and light music covering
the period 1901-1937, present-
ing a cavalcade of music of two
reigns. In fact, every tune will
recall an episode during that
period. 1t 1s expected that the
record of 162 tunes featured in
the last edition will be ex-
ceeded in this present one.

< < <
DANISH SILVER JUBILEE

THr outstanding broadcast
abroad is undoubtedly Den-
mark’s programmes on Satur-
day to celebrate the completion
of twenty-five years’ reign of
Their Majesties King Christian
X and Queen Alexandrine.
National listeners at 10.25 a.m.
will hear the Thanksgiving
Service in  Copenhagen’s
Cathedral, Vor Frue Kirke.
Prior to and after the service
a B.B.C. commentator will
describe the animated “scencs
outside the Cathedral.

The Danish  programmes
throughout the day are of a
jubilant  nature  cousisting
mostly of Outside Broadcasts.
At 7.50 a.m., the Royal
Guards parade on Amalienborg
Castle Sguare will be broad-
cast. Then at 9, from the
same square, comesa '’ Singers’
Homage ' to His Majesty.

In the cvening, at about
6.15, King Christian will ad-
dress his people.

At 9 a gala concert will be
relayed from the Tivoli Concert
Hall, Copenhagen. At g.45,
the concert will be switched out
for a short time to relay a
running  commentary on the
Students” Torch Procession to

Christiansborg  Palace, their
songs from the forecourt, and
His Majesty’s talk to the
students from the Palace bal-
cony.
<$- <4 - i

NORWEGIAN FESTIVITIES

TuHE week under review will,
in addition to the Jubilee in
Denmark, include  another
Scandinavian National festival,
namely Norway's celebration
of its Independence Day on
Monday. Some of the more

brings two rather unfamiliar
operas. The first, from Buda-
pest No. 1 at 7.30, is ““The
Queen of Sheba,”” by Gold-
mark, a Hungarian Jewish
composer who died in 19153,
This opera, which is a brilliant
and colourful piece of work,
was first produced at the Court
Opera in Vienna, in 1875. The
other, at 8.55 trom Hilversum
No. 1, is *“ Doktor und Apoth-
eker,”” a lively, soundly con-
structed, but rather rough

RALPH READER and some of the Scouts in the film *‘ The Gang Show *’

by Herbert Wilcox Productions

Two hundred members of the cast

will be heard on Saturday evening in the gala variety.

interesting events for British
listeners are a concert by the

. Students’” Choir from the Aula

of the Oslo University at 12
noon and a gala programme at
7.30.
< <
OPERA
WE are to have another re-
lay from the Royal Opera
House this week. It comes to
National Listeners at 10.15 on
Monday and will consist of
Act 1IT of Wagner's ** Die
Walkiire."" The opening night
of the scason at the Opera
House, Glyndebourne, Sussex,

will provide another  opera
broadcast. This will be on
Wednesday, when at  8.25

listeners will hear Act IT of
Mozart’s ““ Don Giovanni.”
From abroad Friday evening

comic opera by the 18th cen-
tury Vienr:cse composer, Karl
von Dittersdort.

Monday brings a choice of
two Verdi operas, ‘‘Aida”
from Leipzig at 7, and
““Rigoletto’’ from Berlin at 8.

Wednesday is certainly a
Haydn day.  Hamburg at ¢
gives a performance of his ““ La
Canterina™ a comic opera
rarely heard nowadays. At 9.45
Vienna gives a rare treat—in-
cidental music to Shake-
speare’s '‘King Lear.”” This
was recently discovered at
Esterhazy Castle near the
little town of Eisenstadt, where
Haydn lived as Kappelmeister
for many vears. This pro-
gramme will also be given by
a number of other stations.

THE AUDITOR.
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Outstanding Broadcasts
at Home and Abroad

HIGHLIGHTS OF THE WEEK !

FRIDAY, MAY 14th.

Nat., 6.20, Talk by Hugh Walpole,
“Families in Fiction.”  7.40,
“In Town To-night.” 8, Danc-
‘ng  Through. 9, Pianoforte

1

]

)

1

]

1

]

1

1

:

4

1

1

! !

i recital : Myra Hess.

1 Rez., 6.40, Recital: Isobe! Baillie
]
1
1
1
]
1
1
1
i
1
1
i
i
1
1
1
H
)
)

(soprano).  8.15, The River

Clyde : feature programme. 9, i

A ] Alan i
Abroad. !

Rome, 9, Léhar's * The Count of
Luxembourg.”

SATURDAY, MAY 15th.

Nat., 10.25 a.m., Silver Jubilee of
Their Majesties the King and
Queen of Denmark. 3, Sports
commentaries. 7.30, “ In Town
To-night.” 8, Gale Variety.
10.30, A. ]. Alan.

Reg.. 7.30, Recital - Maggie Teyte.
9, Coronation Concert from the
Town Hall, Birmingham

Abroad.

Kalundborg, Special programmes
throughout the day for Silver
Jubilee celebrations

SUNDAY, MAY Ié6th.

Nat., 4.55, British Legion Memonial
Service at the Cenotaph.

Reg., 5.20, B.B.C. Orchestra (D)
and Harry Wendon (tenor). 9.5,
Scenes from Shakespeare's “ A
Midsummer Night's Dream "

Abroad.

Vienna, 8,35, Elisabeth Schumann

singing Scottish and Sacred songs.

MONDAY, MAY 17th.

Nat.. 3.30, Polo commentary. 6.40,
From the London Theatre:
excerpt from Henry V. 7,
* Monday at Seven.”

Reg., 7.30, Whit Week Customs.
8, Entertainment Tour of Black-
pool. 9. Mark Hambourg.
broad.

Leipzig, 7, " Aida ™ with Margarete

Teschemascher n the name part

TUESDAY, MAY 18th.
Nat., 6.30, Musical Comedy: ' A
i Twelvemonth and a Day.” 8.10,

Albert Hall Rally of Empire
Youth.
Reg., 6.30, Recital: W H. Squire

(‘cello). 9.40, Hockey on roller
skates.

Abroad.

Radio Paris, 830, Pau. Dukas

commemoration concert.

WEDNESDAY, MAY 19th.

Nat., 7.50, "Gracie Fields from
Rochdale.  8.45, Sunset from the
Fleet: relay from Spithead.
9.20, Discussion : ' Should Biood
Sports be Prohibited ?

Reg.. 8.25, Glyndebourne opening
night. 11, Song of the nightingale.

Abroad.

Vienna, 945 Music to “ King
Lear.”

THURSDAY, MAY 20th.

Nat.,, 250, 450 and 5.35, Relays
fiom Spithead. 7.40, Palace of
Varieties.

Reg., 8. Danish European Concert.
9, A Twelvemonth and a Day.”
10.25, Hluminations of the Fleet :
relay from Spithead.

Abroad.

Deutschlandsender, 8.10, Romantic
opera music.
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Why the Triode-Hexode?

PART IL—-DEVELOPMENT CF THE ELECTRON-COUPLED MIXER

FTER having described the development of the classical
rectifying frequency changer in an earlier instalment, the

author goes on fo explain

the

modern  electron-coupled

system, with multiplicative nuxing.

s

NEW mixer technique was being
evolved independently in
Amecrica and on the Continent
during 1932 and 1933. Efforts
were being directed towards the elimina-
tion of the serious disadvantages asso-
ciated with additive mixing and with the
need for rectification in the mixer.  This
new frequency-changing technique, known
as eclectron coupled or multiplicative mix-
ing, solved most of the problems that up
to now had been troubling the superhet.
1t can be considered as the most important
step in making the superheterodyne the
most popular circuit in the world, and onc
which enabled designers to obtain good
quality and stable reception with great

case and simplicity of design.

In America RCA developed the penta-
grid, while Telefunken in Germany, work-
ing on different lincs, developed  the
hexode. These were followed somewhat
later by numerous heptodes (basically the
same as pentagrids) in this country and
on the Continent, which were very soon
superseded by “octodes  developed by
Philips in Holland and Tungsram in Hun-
gary. The former had a negative sixth
grid (providing suppressor action), the
latter, a positive sixth grid termed the
velogrid (providing accelerator action),

The Two Basic Types

All these multiplicative mixers can be
divided into two groups: (a) Valves in
which the oscillator grid is the one nearest
the cathode: pentagrid (heptodes) and

if"it had its own cathode, with the excep-
tion that this virtual cathode is not a con-
stant source of clectrons and has no inertia.

The quantity of electrons in this space
charge is not constant but instantaneously

By J. A. SZABADI

{Technical Department, Tungsram
Efectric Lamp Works)

Fig. 11.—Showing IF resultant

produced by multiplicative mix-

ing without recourse to rectifi-
cation.

Ecalfs)

1F RESULTANT

(b) Valves in which the first grid is the
signal input grid: .Hexodes (Fig. od).
(These did not attain great popularity as,
due to the oscillator section deriving its
clectrons from the virtual cathode, AVC

varying. As the anode current depends
on the mutual conductance of the second
control grid to anode system, which,
deriving its electrons from the virtual
cathode, is itself a function of the first

could not be applied as the oscillator control grid voltage, it follows that
fos I l Fig. 10.—General
+5 i haracteristics of
-ocToDE | o -
l VELOGRID-OC mixers in group a ;
1A | EPTODE note the  higher
! /;AGR‘D o8 l anode impedance of
I | T T ocTODET the octodes.
zj .
2l
gl EG4 = CONST.
%; EG1= OPTIM. HET.
OI voLTS
2| the anode current
é‘l must be propor-
z tional to both,
2| i.e., to the mul-
EA tiple of the input

and oscillator sig-

nal amplitudes:—

both kinds of octodes (Fig. 9, @, b, and ¢ would stop oscillating.) Both  groups lair = }a,Eg,Cos(m, —w,)t
respectively).  (Fig. 10 shows the differ-  have the common feature of having a where a, = amphtude on g, :
ences between these three types, the second space charge in which (or close to Ec, = modulator grid volts
octodes causing the least 1F shunt-loss, as which) a second control grid operates. w, = 2xfosc
their impedance is highest.) The second control grid operates just as w, = 2zf MoD
OUTPUT |4 4 + OUTPUT OUTPUT OUTPUT OUTPUT
ANODE anope |+ ANODE T ANODE et ANODE T Aﬁ%%e
++
INPUT SCREEN INPUT SCREEN INPUT SCREEN OSCG ANODE
GRID — 4+ RI — + GRID Sy o
gt . pit - - C 056, ANODE -0SC. GRID  SCREEN| — — —
. ANODE 05! ANO . ANO + —_——
— 4+ —++ p—++ SOREEN i Nl L)
- — — —— = = —_— - =
0SC. GRID 0SC GRID 0SC. GRID NpQ I — i e
GRID GRID
0 o 0 [ 0
(a) (b) (c) 8) (e)

Fig. 9.—Showing relative potentials and functions of pentagrids (heptodes), suppressor grid octodes, velogrid octodes and hexodes. Shaded areas

indicate space charges ;

the normal cathode space charge occupies the area nearest the cathode, while the area between the first positive screening

grid and the second negative control grid comprises the virtual cathode space charge. -
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Why the Triode-Hexode ?—

Thus it will be seen that in order to pro-
duce an IF Leat note rectification will not
be required, as the resultant is produced
by pure multiplication as shown graphic-
ally in Fig. 11.

Wireless
World

tween the two control grids, which I shall
endeavour to elucidate. Fig. 13 shows
a diagrammatic representation of a heptode
as well as a representation of a section
through its structure (Fig. 14) with shad-

As these various
multiplicative mixers 1,000 Tx4 TRIODE ~HEXODE
do not require recti- RN
fication it is obvious 800f S [EUTTRLRE
that the tendency to g vVO4 OCTODE CONDENSER
cross-modulation will £ 600f \\\

20 MH 4105 HEPTODE S N

] o o 400} ~IUUF NG
Fig. 12.—Variation of €N . =
conversion conduct- ogo} B
ance with frequency,
showing beneficial effect L L L] o fLnran]
of neutralising con- Qo 01 10 10 100
denser between points
X and Y (see Fig. 13). Me/s !

be substantially reduced. If the Ia/Ec4
curve is a perfect exponential curve (so-
called anti-cross curve) this trouble can be
‘even further reduced. With the progress
of valve-making technique generally, cven
the relative inefficiency of the early multi-
plicative mixers could have been over-
come, and it really appeared that one or

ing to illustrate the instantaneous density
of electrons.  The accompanying table
gives an explanation of the function of
the electrodes as well as their potentials
relative to cathode.

The characteristic in Fig. 15 shows the
quantity of electrons in the virtual cathode
space charge as a function of the voltage

on the first grid.

As the voltage on
G1 approaches zero

T+

so the quantity
of electrons increases
and takes up a larger
space, the centre of
+ |. gravity of this space

3
Bl

being near to Gy.

When G1i  becomes
Fig. 13.—Showing the
virtual cathode space
charge between first
positive  screen and
second control  grid.

The oscillator ‘requency
is transferred to G4 by
virtue of influence.

0

other of the octodes would become the
final mixer valve. However, therc was
one further serious trouble, and this only
really came into prominence in 1935-36,
when short-wave reception was being
asked for in receiving sets ; this trouble, as
shown in Fig. 12, is due to a falling-oft
in conversion conductance towards the
shorter wavelengths.

This falling-off is due to an inherent
factor, namely, space-charge coupling be-

more negative, on the other hand,
the quantity of electrons decrcases and
the centre of gravity-recedes nearer to
G3. It is due to this shifting of virtual
cathode that the slope of the mixer por-
tion of the valve changes from a maxi-
mum to a minimnum, and produces the IF
by the normal multiplicative mixing, as
was shown in Fig. 11.

So far we have regarded the negatively
biased input grid (G4) and its attached

circuit as entirely

Symbol. Description. Potential. Remarks. independent of ﬂ.le
flow of electronic
H Heater . — oo discharge  passing
]S 8"“‘0(18 _ o ’SIndxrec.tl])]r heated. through it. Unior.
Kase acth];g;(:)e space ightly negative =0 ustant‘lla y constant. tunately, this as-
3 Oscillator grid ... | From about —350 V. | Oscillates. sumption 1s  not
to +1 V. or so. justiied. If we
G, Oscillalor anode... | From about 4250 V. | Osciilates. remember the
: U e classical  demon-

Iy First screen grid... | +100V. ... ... | Constant. 2 a0 5
VKse | Virtual cathode | Slightly negative =0 | Space charge gquan- stration of ““influ-
space charge. tity varies. ence’”” from our
I8 Modulator grid ... | Input signal... Also —3 to —50V. schooldays we shall

vari-mu control. : i

Gy 2nd sercen grid ... | +100V. ... ... | Constant, r?adlly. see tvh €
Anode ... ... | From about 4150 to | Signal output oscilla- Slm_llarlty betw ¢en
+350 V. tion. this approaching
and receding space
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charge and the rubbed glass rod brought
near an electroscope.  The electroscope
will indicate a charge when the rod is ap-
proached, which will disappear again
when the rod is taken away.

If we do the same thing to a long con-
ductive rod an instantaneous current will
flow in it until equilibrium is established,
and the current will flow in the reverse
direction when the influence is withdrawn.
Exactly the same thing happens in an
electronic mixer valve of Group (a) be-
tween the oscillating space charge and the
input grid G4, an influence current flowing
in and out of this grid. This is called the
space-cliarge coupling effect.

It is clear that, due to the input cir-
cuit impedance, an oscillator frequency
voltage will be built up on the input grid
G4. The oscillator frequency voltage on
G4 will be greatest when the difference
between the oscillator frequency and the
resonant frequency of the input circuit is

K = CENTRE .
Ksc = BETWEEN K AND Gi
H = INSIDE K

Fig. 14.—Representation of a
through a heptode.

section

small. Furtherimore, this voltage on Gy
will be in phase with Gz if the input cir-
cuit is inductive with respect to Fosc,
and will te 180° out of phase if the input
circuit is capacitive.

If the oscillator frequency is greater
than the resonant frequency of the input
circuit, the influence voltage will be 180”
out of phase and the conversion conduct-
ance will decrease, while in the opposite
case it will increase.

In most commercial superhets. the fre-
quency of the oscillator is greater than
that of the signal, and we find, as shown
in Fig. 12, that the conversion gain drops

<
Q (ARBITRARY UNITS)|(D
|1
m
(6]
w
Q
<
o.
A 0
3 z
9 2
(b// o
< =
[
w
-4
w
EGt - [}

Fig. 15.—Distribution of electrons in the
virtual cathode space charge as a function of
the voltage on the first grid.
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Why the Triode-Hexode ?—
off below 5 Mc/s, though the drop is
not really appreciable until we get down
to about 10 Mc/s. Onec can partially
ncutralisc space-charge coupling by in-
serting a small condenser between points
marked X and Y in Fig. 13. The con-
denser value in most practical cases will
be approximately 1 upuF. As is shown
in Fig. 12, quite an appreciable extension
of the useful part of the conversion con-
ductance curve is possible by this means.
However, it is equally clear that
neutralising the space-charge coupling is
only a partial remedy. The main diffi-

Wireless
Worrlid

curve in Fig. 12 shows the relative
immunity of the triode-hexode from this
space-charge coupling trouble; it is thus
the frequency changer par-excellence for
all-wave superhets., with practically linear
response to all frequencies.

A further advantage of the triode-
hexode over all other mixer valves, and
one which is again of particular interest
on short waves, is the considerably
reduced tendency. to frequency-pulling
with AVC.

The pentagrids, heptodes, and both
kinds of octodes suffer considerably from
pulling on short waves. This is due to the

MAY 14th, 1937

to the hexode does not alter the triode
anode current at all. .

Fig. 16 shows a typical modem five-
waveband frequency-changer stage using
a triode-hexode with AVC applied. In this
circuit, in order to obtain absolutely linear
response within each tuning range, a
Colpitts oscillator - ircuit is adopted for
the triode section. Due to decrease of
L/C ratio in the input circuits towards the
lower frequency end of each tuning range,
there would be a drop in response, and
the increased reaction coupling given by
this Colpitts circuit at the lower fre-
quencies results in an increase of the
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culty is, of course, that the amplitude of
oscillations transferred to the input grid
via influence is very large compared with
the amplitude of most short-wave signals.
If only onc could reverse matters all
would be well.  This is exactly what takes
place in the hexode and triode-hexode.
We make the first grid the signal input
grid, while the oscillator frequency is
applied to G3.

Though space-charge coupling does
still occur its effect is negligible, as the
voltage being transferred from the input
grid to the oscillating grid is negligible.
Furthermore, in the triode-hexode the
injector grid is linked to a powerful triode
oscillator, and thus the minute imnfluence
voltages lose all importance.  The top

16.—A modern frequency-changing circuit for a five-waveband receiver.

are important on the shorter wavebands.

fact that as the AVC voltage applied to
the input grid G4 becomes more negative
so the virtual cathode space charge is
partially forced back through the meshes
of the first positive screen (G3) and causes
the oscillator anode current (IG2) to in-
crease.  As this increase is not produced
by an increase in oscillator anode voltage
(EG2), it means that the anode conduct-
ance of the triode oscillator has increased,
but, as this altered conductance. or its
reciprocal resistance, is coupled to the
oscillator tuned circuit wia the reaction
coil, it follows that as this changes so does
the oscillator frequency. This serious
trouble is not encountered in the triode-
hexode as the oscillator triode is a totally
independent unit, and the AVC applied
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The non-inductive properties of the mica condensers as shown

heterodyne voltage to compensate for the
decreased response of the input circuits.
It is therefore advisable to design this
oscillater circuit so that when the tuning
condensers are at maximum capacity the
heterodyne voltage is optimum; as the
tuning capacity decreases the heterodyne
voltage drops while the L/C ratio of the
input circuits improves, thus keeping the
response substantially linear.

\What of the fulure ; is the triode-hexode
the last word? It would, of course, be
absurd to answer this question in the un-
qualified affirmative, but it can be said
with some confidence that, unless broad-
cast reception descends below 3 metres,
the triode-hexode has come to stay,
though it may be improved in detail.
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™ Television Receiver

IX.—SYNC SEPARATION
VF AMPLIFICATION
By W. T. COCKING

HE use of wvision-frequency amplification  leads
to some further problems in synchronising.
reason for these is explained in this article, and their

solution Is given.

T has been shown in carlier articles
in this series that the real objection
to the use of vision-frequency ampli-
fication is that it increases the diffi-

culty of synchronising. Types of ampli-
tude filter suitable for sync separation
were dealt with in a previous article in
The Wireless World,' and it was shown
that the most suitable of the types
described is an REF pentode operating
with an RF or IF input. The valve is
operated with about 6 volts HT only,
some 40 volts screen potential, and about
—3 volts grid bias, with the result that
a characteristic similar to that of Fig. 18
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so that 1t 1s only
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which causec a
change in the
anode current of
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Now this same

1

1

|

|

|

|

|

! ]
GRID VOLTS !
I

|

|

!

]

i

I

)

Fig. 20.—When sync
separation is carried
out at VF as in Fig.
18 the action is as
depicted here.

sync separator can

also be used with a VF input, and
when the CR tube is fed directly from
a diode detector we can adopt the system
of Fig. 19, which shows both detector and
sync separator. The detector output
which is developed across R1 is applied
to the grid of

ANODE
CURRENT —>

' |
: L= T
] J in

the sync separator
through Rz, with
the result that the
operating conditions
are as pictured in
Fig. 20. Actually,
this case the

SYNC.
PULSES

—SYNC

PICTURE SIGNAL
—— " MODULATION

lower bend in the
valve characteristic
is not really neces-
sary, but its pre-
sence does no harm
and is of some
advantage when
PS interference is pre-

sent.  The presence of the resistance Rz,
which may have a value of some 50,000
ohms, is essential.

It will be seen that over the range ot
picture signal voltages the sync separator
operates with a positive grid, with the
result that grid current flows and this
valve has a low input impedance. If it
were connected directly across Rt it
would largely short-circuit the diode load
resistance and prevent the proper volt-
ages being developed across it. The
inclusion of Rz renders the shunting effect
of the sync separator negligible, and it
also improves the amplitude filter by
making it no longer necessary for the
valve to have a tlat-topped characteristic
over a wide range of positive voltages.
Actually, on the picture signal Rz and
the input resistance of Vz form a poten-
tiometer across Rr1 so that only a small
proportion of the voltage across Ri

SIGNAL MODULATION

SYNC

QUTFUT

Fig. 18.—The operation of an amplitude

filter operating on the modulated carrier is

shown here, and it is readily seen how only
the sync pulses can affect the output.

is obtained. In this illustration the
manner in which the RF input is applicd
is also shown, and it can be seen that
the negalive carrier voltage changes all
fall beyond the point of anode current
cut-off and so do not affect the output.
Furthermore, the positive portion of the
picture signal modulation falls upon the

1 The Wireless World, January 22nd, 1937.

is applied to the
valve. On the sync
pulses, however,
the grid of V2 is
negative and grid
current no longer
flows. The valve
then has a wvery
high input re-
sistance, and Rz
causes a negligible
drop of wvoltage.
This effect is so
marked that it is

Fig. 19.—Sync sep-
aration can be
carried out on the

VF signal across the

diode load resistance

R1; the separator
valve is Vaz.
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The Television Receiver—

quite possible to obtain good sync separa-
tion by it alone, and V2 can be a diode;
R2 must then be increased to 0.5 megohm,
however, and as the phase of the output
is wrong some form of phase reversal
must follow.

Now although this circuit enables prac-
tically perfect synchronising to be ob-
tained, it is by no means easy to use it
following a VF amplifier, even if we retain
the DC component. Theoretically, it
would be possible to use the circuit of
Fig. 21, in which V1 is the output valve
and V2 the amplitude filter. The values
of resistances in the voltage divider are so
chosen that in the absence of a signal the
cathode of V2 is about 3 volts positive
with respect to the anode of V1, and the
screen and anode of V2 are about 40 v.
and 6 v. positive with respect to its own
cathode.

There is no doubt that the system would
be entirely satisfactory if it were possible
to maintain these potentials. In practice,

Wireless
Worldl

ditions to obtain moderate stability of
synchronising, but it is never very good.
Experience shows that the best results are
obtained with a capacity of 0.1 uF. for
C, a resistance of

MAY 14th, 1937

signals tend to settle down across the zero
line in such manner that the contour lines
enclose an equal area on cither side. It is
clear from this illustration that we cannot

50,000 ohms for .
R2, and 10,000 J+H
ohms for R3; the

=

grid bias should be
zero or slightly posi-
tive,

The difficulty is
brought about by
the absence of the
DC component in
the signals applied
to V2. When the
DC component is
present the wave-
form of the output
of the receiver is of
the form shown in
Fig. 23 (a), where
the signals corre-
sponding to a nor-

+HT

R1

mal picture line, a
black line, and a
white line, are
shown all resting on
the same base line.
It is also clear that
we can draw a line
(dotted) through
these signals such
that below it the
sync pulses are all
identical; if the
signals above this
line are cut off by
the sync separator

we are left with a

uniform series of

Fig. 21.—This circuit operates in a similar manner to that of Fig. 18,
but is impracticable because small voltage variations in the HT supply

upset the operation.

however, it is not. For correct operation
the grid potential of V2 must be kept con-
stant within about o.5 volt; the anode
potential of V1, however, may vary by as
much as 20 volts in some cases through
mains voltage fluctuations and through
poor regulation of the mains equipment
when the gain control is varied. As the
grid of V2 is joined to the anode of V1
through a resistance, its potential will
suffer similar variations.

Now if we adopt resistance-capacity
~ coupling in the obvious manner shown in
Fig. 22, we shall find it exceedingly diffi-
cult to secure any reasonable approach to
good synchronising. This circuit is essen-
tially the same as that of Fig. 21 save for
the inclusion of the coupling condenser C
and the grid-leak R3, but its performance
is very different. It is possible by very
careful adjustment of the operating con-

sync pulses which
are {uite inde-
pendent of the
magnitude and form
of the picture signal modulation.

Now when the DC component is re-
moved the signals tend to the form shown
at (b). The changes of voltage are repro-
duced practically perfectly, but the
bottoms of the sync pulses no longer stand
on the same base line. Instead, the

Fig. 22.—This circuit is the same as that of Fig. 21 save for the

insertion of the condenser C. This removes the trouble of inconsistent

operation, but proper synchronisation cannot be obtained because the
condenser removes the DC component of the signal.

separate any series of pulses of constant
amplitude from signals of this nature, for
it is not possible to draw across these
signals a pair of parallel lines, representing
the upper and lower bends in the valve V2,
which will cut through identical signals in
every case.

What are we to do then? We cannot
retain the DC component and yet we
cannot do without it. At first sight it
appears as though we cannot use VF
amplification. Fortunately, there is a way
out of the difficulty. 1f we apply the
waveform of Fig. 23 (b) to a rectifier which
is adjusted to pass current on the negative
peaks of the sync pulses, we can obtain a
voltage which is nearly equal to the
amount by which the signal extends below
the base line. If this voltage is then
applied to the sync separator in series with
the signal, it acts in such a way that it
pushes the signals upwards so that they all
rest on the same base line just as if the
DC component had been retained.

This sounds very complicated, but the
circuit is actually very simple indeed. It
is sown in Fig. 24, and the diode V2
performs the magic function of restoring

- — — 41—~

=

(a)

I
VAT

(b)

Fig. 23.—Three typical signals are shown at (a), the first corresponding to a normal line, the

second to a black line, and the third to a white line.

The same signals are shown at (b) with

the DC component removed.
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The Television Receiver—

the DC component. When the voltage
across R3 swings so that the anode of V2
is positive with respect to the cathode, as
it does on each sync pulse, the diode con-
ducts and charges the condenscr C posi-
tively with respect to earth. The con-
denser can charge quickly through the low
resistance of the diode, but during the
following line signal it can only discharge
slowly through the high resistance R3, so

Wireless
World

load resistance in the manner of Fig. 19.
The circuit is in no way critical and func-
tions admirably.

Not only does this restoration of DC
enable the sync separator to function, but
it restores it also as far as the CR tube is
concerned, and it is no longer necessary to
retain it throughout the amplifier. This
permits us to connect the tube at the point
shown in Fig. 24, and so avoid applying
the HT of the receiver to it. We are also

+HT
R1
3K N
al
[¢]
— }---
Vi V2
——

Fig. 24.—In this circuit the DC component is lost because of the condenser C, but is restored

artificially by the diode Vaz.

that the line signal is added to the con-
denser voltage.

In practice R3 can be o.1 megohm and
Rz 500,000 ohms, with C=o0.1 pF., and
the difficulties of synchronising are com-
pletely removed. The performance of the
following amplitude filter V3 is just as
good as if it were connected to the diode

_p?‘(‘ i
b

This arrangement is quite
synchronising.

practicable and gives very good

no longer restricted to the use of a single
VF stage, for we can use normal LF-tvpe
couplings and ignore the DC component,
since we are able to restore it in the output
circuit.

Lest it be thought that this restoration
of the DC component is liable {o cause dis-
tortion, it should be remembered that the
DC component in the transmitted signal is
actually produced in this way. In the
transmitter circuits a very large amount of
VF amplification is employed, and it is
out of the question to employ DC ampli-
ficrs. - Consequently, no attempt is made
to retain the DC component, and it is re-
inserted at a suitable Jate stage in a man-
ner similar to that just described.

\_"H\ “-—-, batteries, and the total weight is given

TRULY PORTABLE RECEIVERS: A NEW
IDEA.—Shaped like a golf bag, but about
half its size, this American Crosley set oper-
ates on a short trailing aerial. Both
HT and LT are obtained from dry

- s as 18 1lb. The circuit
employs five valves,
plus a barretter which

presumably  provides
automatic regula-
tion of filament

current in spite of
voltage variations.
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MCCADTEY

6-valve all-wave  Superhet
with Radio Frequency Stage
8 stages.

8 tuned circuits.

3 wavebands.

o ' PRICE
R (Complete with
B.V.A. vaives) £ 8 .17.6

Performance {made possible by use of multi-electrode valves)
equal to that of many receivers employing 8 valves or more.
Brief specification includes: Large ** Airplane’ dial, with
different coloured lights automatically switched on for each
wave-range. Micro-vernier 2-speed drive. 4-point wave-
change and gramophone switch. Volume control and variable
tone control also operative on gramophone. Reinforced