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Lvery Practical Wireless Service Man Should Have This Book

PRACTICAL WIRELESS SERVICE MANUAL

By F. J. CAMM.

A Complete, Practical and Up-to-date Work on the Testing of all Types of Wireless
Receivers. 288 PAGES and OVER 220 PHOTOGRAPHS, DIAGRAMS and PLANS.

From all Booksellers 5/- met or by post 5/6 direct from the Publishers, George Newnes, Ltd (Book Dept.), Tower House, Southampton Street, London, W.C.2.
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GOOD BOOKS

for the
Practical Amateur

. TELEVISION AND SHORT-
WAVE HANDBOOK

By F. J. CAMM

Contents :(—Television Principles Simply Explained, The Trans-
mitting System, Analysing the Signal, Frequency Bands and D.C.
Lighting, The Scophony System, The Cathode Ray Tube, Modulating
the C. R. Tube, Reception on C. R. Tubes, Radio Reception and
Television, Reéception Faults, C. R. Tube Focusing, Single Control
Operation, Cutting out Static Interference, Projecting Television
Pictures, Electron Multipliers, Television Receiver Design, Solving
the Mains Problem, Making a C. R. Tube Power Unit, Metal Rectifier
for Television Apparatus, The Time Base, Operating a Television
Receiver, Components for Television Apparatus Receiving the U.S.W.
Signals, Receiving Television Sound Only, Aerials for Television,
Television Applications, An Introduction to Short-Waves, Skip
Distance and Fading, Circuits for the Short-Waves, Superhets for
Short-Waves, etc. Profusely illustrated. 5/- net (By post 5/6)

2. WIRELESS TRANSMISSION
FOR AMATEURS

By F. J. CAMM

A book which .covers fully and clearly the whole field of wireless
transmission for the amateur enthusiast, from the obtaining of an
amateur transmitting licence to the construction and operation of a
transmitter. With 120 illustrations. Contents : Valves. Trans-
mitting Circuits. The Radio-Frequency Power Amplifier. Modulation

Systems. Electronic Radiation. One-Valve Battery-Operated Trans-
mitter. Aerials. Station Layout. Frequency Meters. Making
Coils, etc. 2/6 net (By post 2/10)

3. THE MATHEMATICS OF
WIRELESS

By RALPH STRANGER

This brilliant and experienced writer on Wireless has a happy knack
of making even the driest and most abstruse topic interesting—and
amusing !

The book deals with :
Differential Calculus.
Rule. Logorithms.

Arithmetic. Algebra, Powers and Roots.
Integral Calculus. Trigonometry. The Slide
Efficiency. Curves and Graphs in Wireless.
5/- net (By post 5/6)

HAND THE FORM BELOW TO YOUR BOOKSELLER
who will get you the book or books you require at the usual price, thus saving postage.
Alternatively, send the form to the publishers, with postal order (plus postage), and the
book or beoks will be sent direct to you.
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THOSE PUZZLING PENTODES—-

W. J. Delaney, H. J. Barton Chappie, Wh.Sch,,
., A.M.LE.E., Frank Preston.

B.Sc

Technical Staff:

ROUND e WORLD of WIRELESS

A Low-price All- waver

have been repeatedly requested to

design an all-wave set which would
be not only efficient but cheap to build.
It is generally found that cutting down
initial cost results in a reduction in the
standard of performance, but there are
occasions. when economy may be effected
without introducing this drawback. In the
b0s. All-wave Three, which is described on
page 12 of this issue, we have managed to
retain a high standard and yet reduce the
cost of components to under £2 10s. This
has been done, as will be seen, not by
omitting components or making false
economies, but by using certain types of
component which are low in price and still
efficient in performance. It has been our
general practice, for instance, to specify
resistors of the 1-watt type in our receivers,
because these offer certain margins of safety
which are often needed. In many parts of a
simple battery receiver, however, the
wattage rating is not greater than } watt
and resistors of this type are now available
at only 3d. each. Accordingly we have
specified these, and in similar directions
have cut down the cost. As we have
already pointed out, however, the results

obtained from this receiver are fully up to .

the# standard set by PRACTICAL AND
AMATEUR WIRELESS receivers, and the set
may be built with confidence.

Australian U.S.W. Transmissions
T is announced that the Postmaster-
General’s departments in Victoria and
Tasmania are shortly to introduce telephony
transmissions on 7.5 metres. This is the
result of extensive experiments which have
been carried out recently to endeavour
to arrive at a satisfactory and reliable
system of communication between Tas-
mania and the mainland. .

Obituary
E regret to announce the death of the
founder of the well-known firm of
Hellesens and inventor of the Hellesen
dry cell—Consul-General Valdemar Lud-
vigsen. He was 77 years of age, and
perf2ected the special dry cell as far back as
189

Film Tax
T the present time the B.B.C. pays 5d.

per foot import duty on all film-
recorded programmes—a number of which

are now incorporated in present-day pro-
grammes. This is equivalent to the duty on
imported ta.lkle films used for public
exhibition in this country, and the B.B.C.
are making representations with a view to
obtaining a reduction in this tax.

Variety Entente
OINCIDING with the visit to London
of Monsieur Lebrun, on Monday next,
the B.B.C. plans to broadcast to British
listeners an all-French Star Cabaret—to be
produced in all probability in the French
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capital. Archie Campbell recently paid a
flying visit to France to make the necessary
preliminary arrangements for the pro-
gramme.

Busy Day for O.B. Squad
N March 22nd the Northern Outside
Broadeast Department will be kept
busy giving a commentary on the Lincoln-
shire .Handicap in the afternoon; a relay
from the Savoy Theatre at Scunthorpe
in the evening; the final edition of
“ Northern Notions,”” also relayed in the
evening, together with a relay from the New
Hippodrome, Manchester.

International Rugby Football
'HE match on Saturday between Scot-
land and England at Murrayfield,
in the Calcutta Cup Rugby contest, will be -
described for National listeners by H.B.T.
Wakelam. Scotland not only won at
Twickenham last season, which was their
first victory there since 1926, but they also
triumphed over Wales and Ireland. As
both Scotland and England are equal in the
series of matches p]ayed with twenty-five
wins each, this should also add to the
enthusiasm and excitement of the occasion.

New Norwegian Call-sign

NEW call-sign has been allotted to

~amateur transmitters in Norway, and
this is for portable transmitters—as distinct
from fixed stations. The existing call is
LA, and now portable apparatus will be
distinguished by the letters LB. Make a
note in your log-book.

Sir Thomas Beecham
IR THOMAS will pay his first visit to
the Manchester Studio on March 24th,
when he will conduct the B.B.C. Northern
Orchestra, led by Alfred Barker.

Last Hallé Concert This Season
HE Hallé Pension Fund concert, which
marks the last Hallé concert of the
season, will take place on March 25th, at
the Free Trade Hall, Manchester, and Sir
Thomas Beecham will also conduect this.
The first part of the concert will be broad-
cast in the Northern programme.

Australian Economy Valves
ONSIDERABLE interest has been
aroused in Australia by the introduc-
tion of special 1.4 volt -valves and com-
ponents designed for use with them. Midget
loudspeakers of high sensitivity, special
dry cells for the filament circuit, and special
small H.T. batteries are stated to have
revolutionised the design of portables in
that country.

Film Guide
UCKLEY HARGREAVES will again
be the B.B.C. film critic next  quarter.
As a guide to everything that is going on in
the world of celluloid he has proved highly
popular with listeners, who should be careful
to note that from April 10th onwards his
talks will take place on Mondays, instead
of on Sundays as previously.
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ROUND the WORLD of WIRELESS (Gontinued)

The New High-power Radio Paris
HE new 450-kW transmitter, which is
testing on 1,648 metres, is not expected
to take over its regular broadcast services
until May, when the wavelength will prob-
ably be altered to 1,639 metres.

Marconi Station for Finland
E understand that Marconi’s Wireless
Telegraph Company has secured
the contract from Finland for the supply
and evection of a 50-kW short-wave broad-

sy
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of radio versus old-gtagers of radio. Person-
alities are headed by Eric Maschwitz and
include, in addition, Howard Marshall,
George Allison, H. B. T. Wakelam, and
Mr. Middleton. Opposed to them will be
Mary O’Farrell, Philip Wade, Carleton

The Mills Brothers, who are internationally known on screen, air, and records, photographed on
the liner ** Aquitania” during their voyage to Euro?e. The * Aquitania™ docked at Southampton
: ’ recently.

casting station to be installed at Pori,
near the Gulf of Bothnia. The station is to
be completed in time for the Olympic
Games which will be held in Finland in 1940.

The World’s Listeners

E International Broadcasting Union
has compiled an interesting list of

the wireless licence figures of the principal’

countries of the world on December 31st
last, The following is an extract:

Germany (including Austria) 11,503,019
Great Britain. . 8,908,900
France . .. .. 4,705,859
Japan (September) .. .. 3,850,044
Poland. . e e . 1,016,473
Czecho-Slovakia - 771,647
Denmark .. .. . 762,711
Switzerland .. .. .. 548,533
Norway .. - 364,548
Finland . .. .. 293,790
Turkey .. . .o 46,244

Noises and Voices, No. 2
FIRST experiment of Neil Munro to
test listeners’ knowledge of typical
broadcast noises and voices proved highly
successful.  He has set a stiffer exam,
for March 19th, but the pupils in the studio
should have no difficulty in finding the
answers. The teams consist of personalities

Hobbs, Laidman Browne, and Norman
Shelley. F. H. Grisewood will be Master of
Sound. This broadcast will be given in the
Regional programme.

“ Getting a House ”

ORE .about the business of house-
hunting and the planning of new
homes may be heard by Northern listeners
when March 21st brings the second of the
three conversations about ‘‘ Getting a
House.”” The programme will consist of a
conversation between amateurs and experts.
F. Leslie Halliday, an architect, has
arranged it. -

“ Unbotn To-morrow

. A. PEMBERTON’S fantasy * Unborn
To-morrow,”’ which was broadcast in
the Midland programme last May, is being
revived on March 15th, when Regional
as well as Midland listeners will hear it.
The scene is a pleasant wood on a hot
summer’s day. There, in a dream, the
middle-aged man is haunted by the ambi-
tions he had formed for himself at various
times of his life, when he had wished to be
a tram conductor, an engine-driver, an

author, an industrial magnate, and Prime -
18 Anthony

Minister.
McDonald.

The producer

Radiolympia, 1939

-THE dates of this year’s Radiolympia
Exhibition have now been fixed.

The show will be held at Olympia from

Wednesday, August 23rd, until Saturday,

September 2nd, inclusive. ’

“ Cabarette

“LYABARETTE” on March 16th will

include White and Woodman, in
“original songs at the piano,’”’ and Ruby
Taylor and Frances Keyte, ¢ four hands and
two pianos.”” The programme will be
presented by Leslie Bridgmont.

“ Stagshaw Searchlight ””

WITH the broadcast to be given in the

Northern and Stagshaw programmes
on March 15th, ‘“ Stagshaw Searchlight,”
the North-East’s popular news-magazine,
will reach its twenty-first birthday. The
“ Searchlight > first shone when the Stag-
shaw transmitter (in Northumberland, and
serving Northumberland, Durham, North
Yorkshire, and parts of Westmorland and
Cumberland) was opened in the autumn of
1937, and it * spots *’ interesting people and
odd bhappenings in the area covered by the
transmitter,

Sport in the Midlands :
IN the weekly survey of Midland sport

on March 18th, E. A. Eden will give an
eye-witness account of the First League
match between Aston Villa and Stoke

" City ; there will be reports of Notts County

v. Mansfield Town and Northampton
Town ». Walsall ; and Dick Wheildon, the
Moseley Club professional and member of '
the Selection Committee for Ryder Cur '
teams, will give a talk on Midland golf.

SOLVE THIS?

PROBLEM Ne. 339

Kennedy had a three-valve short-wave set
in which 4-pin valves were used in the aerial
and detector stages. The circuit was the’
H.F., Detector and Power combination. In
the anode circuit of the H.F. valve he had a
standard short-wave choke conhected to the
high-potential end of the grid winding, usinge
the other winding on the 4-pin coil for reaction
in the usunal way. He decided that selectivity
would be improved if he used a 6-pin coil so
as to obtain a transformer effect, and accord-
ingly changed the coil-holders in both positions
and wired the acrial and earth to the additional
winding qf the first coil, and connected the
primary of the second coil between anode
and earth, retaining the usual connections
for grid and reaction windings. When
switched om, however, he failed to obtain
signals. Why was this ? Three books will be
awarded for the first three correct solutions
opencd. Entries must be addressed to The
Editor, PRACTICAL AND AMATEUR WIRELESS,
George Newnes, Ltd.,, Tower House, South-
anipton Street, Strand, London, W.C.2, En-
velopes must be  marked Problem No. 339 in
the top left-hand corner and must be posted .
to reach this office not later than the first
post on Monday, March- 20th, 1939, -

Solutien to Problem No. 338

1t was obvious from the tests that the trouble was
in Jason’s loudspeaker, and the actual fault was a
partial short-circuit in the windings of the speaker
transformer. The following three readers successfully
solved Problem No. 337 and books have accordingly
been forwarded to them : J. H. Prior, 4; 8t. Petroc
Villas, Saltash, Cornwall. Chic Loan, 190, Strone Road,
Forest Gate, E.7. J. Wright, 22, Carrington Avenue,
Hounslow, Middlesex,
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A Remote-controi
~ Push-button Tuner

How to Build a Push-button Unit to Control a Receiver
from any Part of the House - - By W.J. Delaney

INCE the introduction of push-button

- mechanisms on the English market, we
have published several articles on the
method of using them in existing receivers.
In our issue, dated October lst, 1938, we
described a method of making up a remote-
control tuner incorporating this method of
tuning, and a number of readers have asked
for constructional details of a tuner built on
these lines. The main difficulty which they
seem to meet i8 in the best method of
obtaining the voltage supply sources. It
should therefore be emphasised that to
obtain maximum benefit from this form of
remote control it is essential to adopt mains
supplies. When these are available it
enables one to build a tuner which is not
only compact but which may be moved
from one part of the house to another—in
fact, wherever there is an extension listening

int. .

It has already been explained that the
remote-control tuner operates as a superhet
converter, tuning all signals to a given
frequency at which they are passed into an
existing receiver. This means that a-triode-
hexode, triode-pentode, or a simple heptode
must be used, and that the aerial must
always be joined to the remote control unit.
Queries have been raised regarding the
effect of a long lead from the tuner to the
receiver. Tests which we have carried out
show that this lead does not make a great
deal of difference. At least, when made
longer than 20ft., there was a dropping off
in volume, but tuning was entirely un-
affected. The loss of volume was easily
compensated for by a suitable adjustment
of the volume control, setting that on the
receiver to a maximum position, and there-
after controlling volume by means of the
control on the remote unit.

. General Design

The circuit originally specified is repeated
in Fig. 1, but any type of frequency-changer,
as already mentioned, may be employed.
To overcome the difficulty of housing a
mains transformer a good scheme is to use
one of the American valves, for which a line-
cord may easily be obtained in this country,
and then, by means of a simple half-wave
rectifier following standard American prac-
tice, the unit may be made very much
smaller. The circuit called for in this case
is shown in Fig. 2. The unit is preferably
built, in the interests of compactness,
round the Bulgin type of push-button unit,

Fig. 3.—Suggested layout of components for the
remote tuner.

which is available in various types and with
various coloured buttons. These push-
button units are obtainable in 6-way
or 8-way assemblies and with 3-pt. on/off
or 3-pt. plus 3-pt. on/off. The exact type
to use will depend upon the type of circuit
which is employed—that is, whether only

two tuned circuits are incorporated or.

whether band-pass or a signal H.F. stage is
included to introduce an additional tuned
circuit. In any case the units cost 8s. 6d.
each for the 6-way and 10s. 6d. each for
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Fig 2.—How to wire the heater circuit.

to note whether or not interference is
experienced at any particular setting. If so,
then the tuning of the broadcast receiver
should be modified until a setting is found
at which all signals required on the push-
button unit are received clear of inter-
ference. A very careful note should then
be kept of the receiver dial setting, as in

the 8-way. Pre-sets of reliable make future, when the unit is to be used the dial
should be used for the tuning, and must be set to that indication. There are
MT+250V
ouTPUT
3 50,000-100,0000,
S "
= QIMFD

..M{%

‘L" 200000
Fig. |.—General arrangement of the circuit for a push-button tuner unit.

some care is necessary to select those
which have a maximum capacity very
nearly equal to that which is needed for the
various stations. That is to say, for tuning
the London National a lower maximum
component should be used than that for
-tuning the North Regional. This will help
to ensure that the condensers will not vary
due to vibration—a point which is likely to
be experienced if the condenser has to be
left nearly unscrewed. The wiring and
lay-out of the tuner unit should follow
standard design, arranging the aerial and
oscillator coils (if those of the unscreened
type are used) in such a manner that
interaction cannot take place. Preferably
they should be mounted on each side of a
metal panel on the lines adopted in the
tuner for the Push-Button 4 receivers.
The trimmers should be mounted right up
to the individual coils and wiring kept neat
and short. .

Connecting the Unit

In use the tuner is joined direct to the
aerial terminal of the receiver—which may
be of any type, provided that it has at least
one H.F. stage. It will work equally well
with a straight receiver as with a superhet.
Transfer the aerial and earth leads to the
tuner unit and adjust the controls on the
receiver to a point near the top of the long-
wave band, Now adjust the condensers on

“the push-button unit until the desired

‘stations are properly received, taking care

HI-

two important precantions which must be
observed when using this type of unit.
Firstly, the lead from the unit to the
receiver must be screened to avoid direct
pick-up—especially where the lead is taken
into another part of the house. Secondly,
the aerial lead, which also will have t6 be
taken to the remote-control unit wherever
this is situated, must also be screened. In
both cases the screening must be com-
plete or interaction will upset tuning and
completely ruin the performance. This
means that apair of screened leads will have
to be taken to all distant listening points,
or extension speaker points, and the
mistake should not be made of running
them together. Although screened, there is
always the possibility of H.F. getting back
to the set through the output circuit wiring,
or of leakage of signals taking place through
the earth circuit, and therefore it is desirable
to take. the additional wiring via another
route, although for convenience it may be
terminated near the extension terminals or
sockets.

If you are interested in.- experimenting
with this particular type of tuner you can
modify the LF. transformer, by ignoring
the secondary winding and using in its
place a smaller winding, either overwound
on the primary or inserted between the
primary and secondary windings. The
exact method will depend upon the type of
component which is being used, and the
number of turns will best be found by
experiment.
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THOSE PUZZLING PENTODES

Although the Pentode Valve is no longer a Novelty, there are Many Cons'trué:tors
who Still Experience Difficulty in Understanding the Design, Operation, Application
and Connections of the Many Types Now Available

T is not surprising that the beginner gets
confused and rather desperate when he
reads or hears about different types of

circuits embodying one or more of the
following valves: Screen-grids, H.F. pen-
todes (“‘straight” or “ variable-mu”),
L.F. pentodes, tetrodes and/or double-diode
pentodes.

His difficulties are not reduced when,
searching for enlightenment, he studies and
compares circuits, diagrams and, much to
his amazement, finds circuits which are,
apparently, identical in all respects except
that one uses a screen-grid in the H.F.
stage, and an L.F. pentode in the output,
while the other specifies an H.F. pentode
and a tetrode. No wonder that the Query
Service Department has to answer many
“despairing cries of *“ Which shall I use ?”
Even when this help has been rendered, it
does not mean that everything is plain
sailing for the user, as there is always the
question of using a suitable valveholder and
knowing the correct connections. As the
holders vary from those with four sockets to
those of the latest octal type having eight,
and as some valve manufacturers print the
diagram of connections when the holder is
viewed from underneath, and others adopt
the opposite method, it is obvious that some
Little thought must be given to the matter.
This article is intended to help towards a
better understanding of the valves con-
,eerned.

The Screen-grid

This, as indicated in Fig. 1, has four
electredes, namely, filament {or cathode in
the case of mains types), control grid, a
screening-grid and, lastly, an anode, and,

foo]
LA
/]
[
/
N |
/13 |
N
N y
o
e
Fig. 2.—Characteristic anode curve of the
S.G. valve.

therefore, comes within the fefrode range of
valves.

In comstruction, it is nothing more than
a triode valve with an additional screen or
grid of fine mesh inserted befween the control
grid and the anode.  This, of course,
necessitates another connection, 8o it has
now become cammon to provide a terminal
at the top of the bulb of the valve for the
anode. .

The object of the screen is to help reduce
the inter-electrode capacity of the valve and
minimige the possibility of instability due
to that effect. Without going into tech-
nical matters too deeply, the following
might help to make the function of an 8.G.
valve more clear. If a milliammeter is
placed in the anode circuit and, with the
screen connected to a positive source of

ANODE
SCREEN
GRID ~~
4
CONTROL.
GRID
FILAMENT

Fig. 1.—The triode,

or standard type of

valve, and the S.G.

valve, showing - the

position of the exira
grid.

TN
ANODE

high tension, it will be found that as the
anode voltage is slowly increased the cur-
rent value will also increase until suddenly
it will-fall rapidly, giving what is known
technically as the ‘‘ characteristic negative
resistance dip of the tetrode.”” After the
fall, the current will start to rise again as
the anode voltage is still further increased
until it reaches another point where it
remains reasonably constant. The whole
procedure is shown by the curve, Fig. 2.
The reason for the peculiar behaviour of the
anode current is interesting, and should be
fully understood, as it is so closely related to
all tetrodes and pentodes.

When the anode H.T. voltage is slowly
increased from zero, the electrons emitted
by the filament or cathode are drawn
through the screen to the anode and can-
stitute the anode current. There comes a
value of the anode H.T., however, when the
electrons are attracted to the anode at such
a speed that, in non-fechnical language, a
certain number of them bounce off and fly
back to the screen. If by some phenomenon
more electrons bounce off than these
actually arriving at the anode, the resultant
effect will be a fall in anode current, but, by
in%reasing the H.T. still further the avail-
able electrons are given more inducement
to go to the anode and & slight increase in

. current is obtained.

When the anode voltage is well above
that of the screening grid, an exceptionally
high impedance is obtained and, if the other
circuit conditions are suitable, a very high
amplification factor will be secured. This,
combined with the increase in stability
due to the reduction of the inter-electrode
capacity of the valve, by virtue of the
screening-grid forming an - electrostatic
shield between anode and control grid,
allows a much higher efficiency to  be

_coarse mesh, we have a pentode.

- By L. O. SPARKS

obtained than with an ordinary three
electrode valve.

For future reference, it should be
remembered that the bouncing off electrons
mentioned above form what is known in
the text books as ‘‘ secendary emission.”

Because mention has been made that
the screen-grid valve is a tetrode, it must
not be thought that it is suitable for use
in the output of a receiver which specifies
atetrode. So far asthe numberof electrodes
are concerned, both valves are identical,
but, owing to the class of work they are
called upon to perform being very different,
the actual construction of the electrodes,
i.e. the gauge of the mesh of the grid and
screen, are modified to suit each particular
case.

The Pentode

If we take a tetrode and insert still
another grid, only in this instance one of a
This
sounds very simple; actually, however,
this additional grid which is placed between
the screeming-grid and the anode, Fig. 3,
has to be most accurately located with
respect to the anode, while the gauge of
the mesh also has to receive serious
consideration.

The name given to this. fifth electrode is
““suppressor-grid,” and it is usual for it to
be -connected internally to the filament or
cathode, although with the introduction
of the multi-pin bases, it is now brought
out to a separate pin in certain types.

What is the object of the suppressor-
grid ? Remembering what has been said
about “ secondary emission,” it will be
appreciated that if the bouncing off
electrons from the anode could be stopped
from getting to the screening-grid, the
negative resistance dip of the tetrode or,
in other words, the sudden fall in anode
current, would be smoothed out if not
completely removed.

That, then, is what the suppressor-grid
is really intended to do. The mesh used
for the grid is sufficiently coarse that it
does not offer any resistance to the high-
speed electrons from the filament, but it is
sufficient to cause the bouncing off electrons

ANODE
SUPPRESSOR
GRID
Fig. 3.—The pentode
SCREEN valve, sbowzng how
GRID the extra grid—the
P suppressor—is added.
CONTROL .

GRID

FILAMENT

to think twice and decide to go back to the
a,n_(éde rather than through to the screening-
grid.

This may sound rather confusing, but
think it over with the diagram of the valve
in front of you, and remember that the
suppressor-grid is invariably connected to
a low-potential part of the circuit, i.e. earth
or cathode. o

The original pentode was, of course,
produced solely for low-frequency work,
usually in the output stage,
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HE stabilisation of frequency in
ultra-short-wave transmitters is
now accepted practice, and because

of this experimenters are turning their

attention to the design and construction of
straight regenerative receivers, in prefer-
ence to the broadly-tuned super-regener-
ative type which offered advantages in the
spotting of ultra-high frequency trans-
missions on unstable frequencies. -

The experimenter who desires new fields
of research will find ultra-short-wave re-
ceiver design worth while, and also that
the straight circuit has possibilities.

5~(70M HEC
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AN EXPERIMENTAL U.S.W. RECEIVER
In this Article Constructional Data is Given which
Will Enable a Receiver in Experimental Form to be
Built, and which Will be Found to be a Good
Compromise Between the Ultra-short-wave Type,
and Standard Short-wave Receiver.—By A. W.

MANN.

This applies especially to apparatus in
which standard components are used and,
of course, the type of detector valve used,
in addition to the limitations set by the
particular circuit employed.

For example, a receiver which is designed
to fanction down to 13 metres may
regarded as efficient, because it performs
well within the specified linits.

If. however, an attempt is made to
receive below the stated minimum the
experimenter may be unsuccessful, due to
unsuitable choking arrangements, unsuit-

able coil design or, amongst other reasons,

the general inability of
the particular detector
valve to oscillate on
the desired frequency.
Briefly, one would be
attempting something
for which the
receiver is neither de-
gigned nor intended.

In the case of the
compromise type re-
ceiver, tuning from 5
metres upwards, we
are at a distinct dis-
advantage due to the
fact that, apart from
all else, the L.C.

[ T4 2

p——3HT+!

values most suitable
AERIAL

Fig. 1.—Theoretical circuit diagram for a straight regenerative

receiver.

Before going further, I would point out
that for the maximum efficiency on the
ultra-high frequencies a specially designed
receiver, in which specially designed valves
and components are incorporated is, of
course, the most satisfactory proposition.

There is, however, another aspect relative
to U.S.W, in that in many parts of the
country transmissions are few, and in some
instances there is no local amateur activity
on these bands, and thus the construction of
a special receiver would seem hardly
justified.

Overall Efficiency

A few remarks relative to overall effi-
ciency will no doubt be of interest. We
cannot expect to obtain the same standard
of efficiency on all bands with all types of
receiver, for various reasons which I do not
propose to go into here, and in coveRing the
ultra-short and short-wave bands without
a break, we cannot but expect the results
obtained to be other than a compromise
between the special ultra-short and short-
wave types of receiver respectively. As the
frequency increases sensitivity decreases,
more 80 in the wide coverage-type receiver
than in any other, but the experimental
receiver to be described will, if carefully
built, be found to provide a reasonably good
standard of overall performance, and pro-
vide some useful U.S.W. experience.

The usefulness of a short-wave receiver,
from the standpoint of getting down,
depends on its ability to oscillate.

LT+ INPUTS
A B

been obtained, using a plate voltage of 90
volts on the. detector valve, this covering
from 10 to 50 degrees on the tuning-dial
scale.

This was only attempted to see exactly
what the limit was as'a matter of interest.

Referring to the circuit, it will be noted
that two aerial inputs are specified. The
one marked ““ A’ consists of a flex lead
twisted around the lead-in, and coupled to
the aerial terminal of the receiver. This
arrangement cuts out the pre-set con-
denser, as the flex lead in combination
acts as a very low-capacity series aerial
condenser, and provides slack coupling for
ultra-short-wave reception. The length of
the twisted portion should be 2ins. This is
the most satisfactory coupling in U.S.W.
circuits where capacity coupling is used.

The second input, *‘ B,” is in the form
of a .00005 mfd. pre-set condenser, and s
suitable for reception from 10 metres up to
about 90 metres. )

With reference to reception on the 160-
metre band, lit is-sometimes most satis-
factory to couple directly to the grid coil,
cutting the pre-set condenser out of circuit.
This, of course, will lower the overall selec-
tivity, and individual circumstances will
decide as to the most suitable method to
adopt.

Tuning and Reaction

The tuning and reaction condensers
are of .0001 mfd. capacity, and the band-
spread condenser is a modified Raymart
15 mfd., the modification consisting of
double spacing the vanes or plates. The
specified grid - condenser and grid leak
values will be found to provide very smooth
reaction. *

It will be noted that a 100,000 ohms
resistance is included in the H.T. positive
lead. This value should not be exceeded,
otherwise it will be found impossible to
obtain reaction on the lower wavelengths
due to insufficient plate voltage.

In a receiver of this type the choice of a

LY LI+ HI-

HI+H HIRR

for short-wave recep-
tion above 10 metres
are not equally suited
to ultra - short - wave
requirements. Never-
theless, it is possible
to obtain results, and
some measure of satis-
faction, if care is exer-
cised in construction.
Straight Regenera-
tive Circuit
Fig. 1 showsin theo-
retical form a straight
regenerative  circuit
with which the writer
has experimented.
The basic idea being to
build on ultra-short-
wave principles, yet
retain component
values suited to recep-
tion on the usual short-
wave bands.
UsinlgjI a Cossor type

210 detector
valve, a temporary
half-wave 5-metre

aerial, {a four-turns
reaction coil and a

%in. diameter loop 77
with two straight legs, BAND—
and totalling in all SPREAD

4}ins. of 18-gauge
wire, oscillation has

BRACKETS T

00 0 & 0 @

G.B.
BATTERY

BAND-
SETTER

REACTION

Fig. 2—Lay ut of components for a two-valve U.S.W. receiver.
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(Continued from previous page)

suitable H.F. choke is important. The
writer used one of the well-known and
‘efficient Eddystone type, which is of honey-
comb construction, and entirely free from
resonance peaks below and above the
specified wavelengths. CE

Component Layout
Fig. 2 shows the component layout and
general baseboard construction. Eddy-
stone condenser mounting brackets are used
and Raymart tuning condensers. In order
to mount the latter the fixing nuts will
require to be reversed, as méntioned in a
previous article, i.e., thinner nut to the back
in order to obtain sufficient purchase cn
the condenser bush. Baseboard and pan !
gizes will be governed by the physica:
dimensions of the various components
used, and it is advisable to keep them
down to reasonable proportions, but to avoid
- cramping. The valve and coil holders
respectively, should be placed as near as
possible to the tuning condensers, in order
that wiring may be kept as short and direct
as possible, in the interests of efficiency.

Coil Data

It is assumed that standard commercial
coils will be used for wavelengths above
10 metres, but in Fig. 3 the geheral con.
struction and winding data are given for
the 10-metre coil of the valve-base type.

The original coil from which this data
is taken tuned in the 10-metre band at 50
degrees on the tuning condenser scale.

Owing to circuit differences some little
experiment may be necessary to strike this
band, but the data given will ensure that
the band will be found between 5 and 50
degrees or so,

To increase the number of turns on the
grid coil will in most instances put the
tuning in the minimum position above 10
metres. There are some who favour
5-metre cvils wound on standard coil
formers. or valve bases, but the writer
recommends the self-supporting type coil.
This type can be made in.a form which
allows them to be used in conjunction with
the standard 4-pin coil base.

Fig. 3 shows the method of construction.
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This consists of a cut-down valve base with
the centre drilled out between the pins, and
saw cuts made as shown at Fig. 4, all of
which reduce the hlfrh—hequency losses to
a minimum, and increase the leakage
paths. -

With reference to - the 5-metre band

2 TURNS
SPACED V8"

3TURNS @
SPACED THICK—~ NR : ! 3
NESS OF WIRE  WIiTs

22GAUGE TCW G ‘

Fig. 3.—Details of construction of a 10-metre
coil of the valve-base type.

and apart from circuit differences, it is
difficult to locate this band with certainty
during the initial tests, even though coils
are made to given data, and used in con-
junction with the recommended tumng
capacity.

There is; however, a very helpful method
which may be adopted in order to gain

X\ SAW
0)24¥5
2y

Fig. 4.—(above)
Showing ~ saw-
cuts in valve
base to reduce
losses.

Fig. 5. —Details of twin self-supporting coils, and
plug-in base.

an approximate idea where actual 5
metre transmissions are not receivable.
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Inductive Coupling

An 8ft. 3ins. length of 16-gauge copper
wire i8 looped to one end and suspended so
that the loop is inductively coupled to the
grid eoil. Thus, following the principle of
the absorption meter, the receiver will
cease to oscillate completely, or a consider-
able reduction in oscillation will be notice-
able when it is tunad in resonance to the
loop rod.

With reference to the self-supporting
coils, as shown at Fig. 5, the experimenter is
a,dvrsed to make a series of twin coil com-
binations as complete units, with soldered
connections to coils and base.

By this means various combinations can
be triedfin conjunction with the loop rod,
until the 5-metre band is located, and the
calibratioh point noted for future reference.

Coil Combinations ‘

The following are suggested coil coms-
binations :

Internal diameter $in., 18-gauge wire.

Two turns grid—three turns reaction.

Three turns grid—four turns reaction.

Four turns grid—five turns reaction.

Five turns grid—five turns reaction.

Six turns grid—six turns reaction.

Space twice the thickness of the wire.

A series of coils as outlined will cover the
5-metre, T-metre, 10-metre and ll-metre
bands.

There is an increasing number of stations
operating on these bands, and in some
cases relaying American main station
programmes, and transmitting test trans-
missions. In addition, modulated carriers
may at times be heard, although no call
signs or announcements are made. All these
are worth listening for, and suggest experi-
mental transmitters which may eventually
use ’phone or broadcast at some future
date.

In addition, there are, of course, the
amateur 'phone and C.W. on the 10-metre
band, and in some locations amateur 5 metre
phone is to be heard.

A receiver of the type described in this
article, and built in experimental form,
will assist the beginner, and others, to grasp
the fundamental requirements of ultrae
short-wave reception and construction at
low cost.

-

Leaves from a Short-wave Log

Trujillo City Again Logged
ROADCASTS from HIZ, Ciudad Tru-
jillo (Dominican Republic), on 47.5 m.
(6.31 meds), La Voz de los Muchachos, are
again well heard. The call is coupled
to Broadcasting Nacional, and the interval
signal consists of three chimes struck every
15 minutes. Address: Secretaria de
Estado de Comunicaciones y Obras Publicas,
CGiudad Trujillo, or to Broadcasting
Nacional, HIZ, Calle Duarte, 68, in that
city.

Two More Ultra-short Wavers
ISTENERS report logging broadcasts
from W3XEX, relaying WTAR,
Norfolk (Virginia), U.S.A., between G.M.T.
13.00-18.00 on 1151 m. (26.05 mcfs).
Address: WTAR Radio " Corporation,
Bank of Commerce Building, Norfolk (Va.).
W6XKG, relaying KGFJ, Los Angeles
(California), U.S.A., works on 11.56 m.
(25.95 mefs). Address: Ben S. McGlashan,
1417, South Figueroa, Los Angeles (Cal.).

"American ports (?).
"would . be made through WOR, Newark,

More Broadcasts from China
N addition to the transmissions made by
XGOY, Chunking (China), on 31.56 m.
(9.5 me/s), between G.M.T. 20.00-22.00
(English news at G.M.T. 21.00), XGRYV,
in the same city, works on 26.32 m. (11.4
me/s) twice daily, namely, from G.M.T.
06.00-06.30, and again from G.M.T. 13.00-

13.30.
Concerts  from French - Liner
Normandie

T is reported that the Mutual Broadcasting

System of New York (U.S.A.) has
made arrangements to broadeast twice-
weekly concerts relayed from the French
transatlantic liner Normandie (FNSK)
during her forthcoming cruise to South
These transmissions

New Jersey, and the allied medium-wave
transmitters, and probably also through
W2XJI, on 114 m. (263 me/s), and
another short-wave transmitter on a higher

frequency.

The Logging of Bolivar
V6RB, on 45.84 m. (6.545 me/s) 200
watts, was receritly made in the early
hours of the morning. The station an-
nounces itself as Emisora YVORB, La
Yoz de la Ciudad (City) Bolivar, Ecos del
Orinoco, en Venezuela. Three bell chimes
are used as an interval signal. Programmes
are of the usual South American type, and
are broadcast daily from G.M.T. 23.00-02.30
or 03.00.

Italian Menus for British Housewives
OME (Prato Smeraldo), Italy, broad-
casts every third Friday in the month
recipes for the preparation of popular
Ttalian dishes at G..MT. 00.30 on 31.13 m.
(9.64 mc/s) ; occasionally this transmission
is relayed by the new 50-killowatt station
12R09, on 31.02 m. (9.67 mc/s).

Spanish Government War News

Bulletins

ISTENERS who desire to hear news
L4 bulletinsin the English language should
turn to EAR, Madrid on 31.65 m, (9.48
me/s) at G. M.T. 01.30 daily ; also to EAQ,
Madrid on 30.43 m. (9.86 mec/s) between
G.M.T. 00.30-01.30. The call is: Aqui: La
Voz de la Libertad (The Voice of- Liberty).
Address: P.0. Box, 782, Madrid (Spain).
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Television in the News

SEE that one of our film com-

panies is proposing to tie-up its
cinemas with a chain of cinevision or
tele-cine. apparatus. It intends to do
this as a protest. to what it conceives
to be the throttling influence of the
Government control of television. The
spokesman for the company quite
rightly says that we are far ahead of
all other countries, and that if we
encourage television here we shall be
able to obtain large orders from
abroad for television apparatus, as
well as from the home market, and
prevent America stealing a march on
us as she did in the film trade. It
is very necessary to get in first.
Delay now may mean that America
can take advantage of our experience
and take command of our markets.
The position regarding television
cinemas is a somewhat curious one.
It would scem that the pictures must
be transmitted over the land-line, and
therefore the co-operation of the
Postmaster-General would need to be
obtained. The pictures cannot be
transmitted through the ether and
then picked up and dispatched over
the land-line locally, for all powers of
transmission through the ether are
vested in the Postmaster-General.
The film companies think that the
B.B.C. is not acting with the celerity
that it should, but the B.B.C. here has
my sympathy. I am quite sure
that it is anxious to develop tele-
vision, for it knows that television is
inevitable. Last year it spent nearly
half a million pounds on television
alone. That sum, however, is in-
adequate, but it cannot afford to
spend more. I suggest, therefore,
that the Government should not take
several millions a year in income tax
from the B.B.C. but allow the latter
to use it for the development of
television. This is, indeed, an obvious
step,for it will enable the B.B.C. to
increase .their television expenditure
without passing on any cost to the
licence holder.

Otherwise the money can only be
found by increasing the licence fee,
and I am sure that would be an
unpopular move with the public. We
have got to face the fact that within a
few years television will be in a more
important position than ordinary
sound programmes, and the time to
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lay the foundations in the proper way
is now. The expense has got to be
faced, otherwise once again America
will step in and collect the rewards
which are due to us from a market
which this couniry has pionecred.
There can be no doubt that America
is keenly watching television events.

The success of the recent television
broadcast of the Boon-Danabar fight
in certain London cinemas has led to
the suggestion that eventually all
cinemas will be able to give television
broadcasts as part of their programme.
The position 1s that Gaumont-British,
associated with Baird Television, has
equipped two London cinemas with
special big-screen television equip-
ment, and are hoping that future big
events (the Boat Race, Cup Final,
etc.) may be relayed in the cinemas
without opposition by the B.B.C.
At the moment, however, there is no
suggestion that the B.B.C. will or can
give this permission. If they find that
they are unable to prevent cinema
relays of this type, Gaumont-British
will probably fit the necessary re-
ceiving equipment at all their cinemas
in range of the television transmitter
and install suitable  projection
apparatus.

If permission to relay the pro-
grammes is withheld, however, there is
nothing to prevent the film company
from installing a film-television trans-
mitter or standard television installa-
tion at a central address and wiring
up all of their cinemas with special
cable so that they could transmit their
own television programmes. This
would be expensive, but if the public
interest warranted it, no doubt the
expense would be justified.

If permission is given, of course, the
equipping of cinemas in the Gaumont
or any similar chain could be carried
out all over the country so that
eventually full advantage could be

taken of further television stations
which might be erected by the B.B.C.

A Handbook on Patents
. T. HARDMAN tells me that
he is the author of a handbook
on the subject of patents having the
title of * Advice to Inventors.” It is
published at 2s. per copy, and it has
proved of considerable service to
many inventors. In recognition of
the useful work which PracTICAL AND
AMATEUR WIRELESS has done in
connection with patents, he makes an
offer confined entirely to his fellow
readers of this journal. The offer is
this : If any PRACTICAL AND AMATEUR
WireLEss reader sends him a 6d.
P.O. or six penny stamps he will
send them a copy of the 2s. handbook,
and he assures me that a perusal of it
may easily save inventors a lot of
money, no matter whether they are
only thinking of or have already
embarked on this “ Tempestuous
Ocean.” He asks that when they
have read it they will pass it on.
There are no advertisements in the
book, and he is not out to make money
over it. He has been through the
mill and has found the grinding process
costly and painful. His object is to
help others to avoid what he has
suffered.

The Old Hands Club
R. C. H. HOPWOOD, of Cal-
stock, Cornwall, writes as
follows :

“ Like yourself, I have been at the
game for many, many years—and
like the idea of an old hands club.
I enclose a page out of my diary—
as far back as 1923 did I urge the
education people that wireless would
be good for schools. And the receiver
went through the performance with-
out ‘an itch,’ as the caretaker said.
Next day I burnt out 6 V.24’s, and
you know the awful price they were !

“If you are ever in Cornwall, let
me know the day and hour, and I will
show you odd things—all is grist to the
mill, T know, for you people.

“ With regard to the ‘snobbish-
ness’ of the amateurs, the station
2DAY—a good call-sign—was de-
signed and sent up to Professor
Appleton and passed as O.K. It is not
just in a room but a perfectly screened
building specially erected with about
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42,000 of apparatus in it, goo feet
above sea-level, without any inter-
ference. I wrote to geveral nearby
sections— L'orquay, xeter,
mouth, and did not even have the
courtesy of a reply: and really I
was not too keen to have people
messing about as I am doing work
both for the Air Ministry and experi-
ments on fading, as suggested by
Professor Appleton.” '

Registered Dealers
T a recent meeting of the Radio
Manufacturers Association it
was proposed to issue regulations
concerning retail distribution. They
propose to compile a registered list of.
dealers, or in other words a white list.
Under this scheme the manufacturers
will refuse to sell sets to retailers not on
the list, and will not supply television
apparatus to any retailers not on the
list in the television area. The re-
tailer on his part undertakes not to
stock, advertise, or display for sale or
rental, sets other than those supplied
by the manufacturers who are parties
to the agreement. No obligation is
imposed on a retailer to handle or
display goods of any particular manu-
facturer, nor is there any obligation on
a particular manufacturer to supply a
particular retailer. Retailers qualify-
ing under the definition will be invited
to apply for inclusion in the first
registered list. The definition will be
the standard upon which retailers’
names will eventually be included or
rejected from the list.

Definition of a Retailer

T HE expression * radio retailer”
shall mean a firm, person, or
company, of good financial standing
having shop or showroom premises,
rated as business premises, open to the
publi¢ during ordinary local business
shopping hours, trading on his, their,
or its own accoumt, as a dealer or
dealers in radio receiving sets or radio
gramophones, who continuously main-
tains a reasonable stock, and resells
the same to users’ only at manu-
facturers’ fixed retail prices, and is
prepared within reasonable limits to
service the same.

You will observe here that this
definition does not take into con-
sideration the sale of components. I
think this should be included.

A Peep at the B.B.C.’s Television
Station
O the men and women whose
dailty work lies within the
organisation of the B.B.C.’s Television
Station, the business of giving millions
of people the opportunity of seeing
as well as hedring by radio comes as
naturally as accounting to an
accountant.

Ply-
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Volume Control Connection

THE standard type of volume control
has three terminals, the cenire one
usually being joined 1o the arm or wiping
contact of the control and. the lwo eutside
terminals being connected to the ends of the
resistance element. A recetver was recently
sent in for test because the control worked
“ backwards.” That is lo say, when set
at what should have been the minimum
position the signals were loud and as the
control was turned in a clockwise direction
signals faded out. The only modification
“which was required was to reverse the
connections to the two outside terminals.
In most circuits when viewing the control
- from the back, the lefl-hand lerminal may
be regarded as the low-potential end and
should be joined to earth, G.B., or an
equivalent position, according to the place
taken by the volume control in the circuil.

Decoupling
I T has often been stated that the values
of decoupling resistance and  con-
denser are bound up with one another, and
generally it is jound that if decoupling is
wneffective an increase in the value of either
the resistance or condenser will effect a
cure. A case was recently found, however,
where increasing the value of either did not
stop instability. Eventually, a resistance
was joined in series with the decoupling
resistance and a further condenser joined
between the junction of the fwo resistances
and earth, and although the total values of
condensers and resistances was not 50
great as the substitutes which had pre-
viously been iried, they prevented the
trouble. The circuit was, in other words,
double decoupled and for some unknown
reason this prevented trouble.

Speaker Matching
CO.NSTRUC TORS  often find it

difficult to obtain correct matching
when endeavouring to use existing speakers
and valves, It should be remembered
that in any case of doubt the formula for
matching transformers is quite simple and
is as follows :

Ratio — / wvalve load in_ohms
V' speaker impedance.

The speaker impedance may be the
impedance of the speech coil or of the
transformer fitted to it and is also in ohms.
The answer is the ratio {o 1, or in other
words, if the answer from the above
calculation came 1o 20 1t would indicale
that a maiching transformer having a.ratio
of 20 to 1 would be required for correct
matching of the speaker and valve. The
valve makers always give the loading of the
valve on the data sheets accompanying
output or L.F. valves.

" between the two.
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Let your imagination take you on
a fleeting visit to this extraordinary
workshop. :

The lift that takes you to the top
of the Eastern tower, upon which
straddles the mast carrying sound
and vision aerials, stops outside the
fifth-floor door of a room where
every programme is planned and
organised—the office, den and con-
ference room of Cecil Madden,
Television Programme Organiser. It
was he who, In August, 1936, pro-
duced the first programme.

To him comes the unending stream
of ideas, suggestions, requests from
the sixteen producers, and it is part
of his complicated job to co-ordinate
them, till the jigsaw layout of a
week’s programmes is complete. Plans
for studio productions and outside
broadcasts are drafted weeks ahead,
rehearsals arranged; casts booked,
engineers’ shifts so planned that the
technicians present at rehearsals are
also on duty for the transmission. . . .

Productions Dept.

HREE floors below, yvou come
upon the office of D. H. Munro,
who, as Television Productions
Manager, controls the four main
branches—and their eighty employees
—of the Productions Department—
outside broadcasts ; design—this in-
cludes the construction and hire of
sets and properties ; make-up and
wardrobe ; and studios.

““We are, in practice, the link
between the engineering and artistic
sides of every production,” he says.
“You can imagine how wital it is
that the people responsible for props.,
lighting, cameras and sound should
collaborate closcly with the producer
—especially as six or seven shows are
in rehearsal every day.

“The floors of both studios have
to be cleared after the last show each
night, so that there shall be no delay
in building new sets and fixing up
the lighting next day. Lighting, as
you may guess, is of great importance ;
1t is different from that used in film
studios and the theatre—something
In films, remember,
a close-up of the stars can be taken
fifteen times, if necessary, in order
to get the Tbest effect. In
television. . . .

Mr. Munro snapped his fingers and
smiled. -

“In television it has to be right
first time. Every day the make-up
people get a chart from the engineers
on camera sensitivity ; you can’t
guarantee that all the cameras—
seven are regularly in use—will give
the same degree of sensitivity. It
varies from day to day.”

bRl
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on the

N interesting sidelight
position*of television in America

is given by’ an article recently
published in Life. The following are the
main details as set out in that article,
and will, we feel sure, interest our readers.
The article states that regular television
broadcasts are to be inaugurated by
National Broadcasting Company on April
30th in conjunction with the opening of
the New York World’s Fair.  This means
the decade’s most revolutionary invention
is at last ready to emerge from the labora-
tory and make its commercial début in
America.

R.C.A. officials know that the images
to be seen are good and that the receiving
sets, selling from $200 to $1,000, will
perform satisfactorily. Beyond that they
know nothing. Unlike most inventions,
which start on a small experimental seale,
television will make its appearance as a
full-grown business proposition. In addition
to the tens of millions of dollars already
sunk in research by promoters, each tele-
vision station will have to spend at least
$250,000 for transmitting equipment, about
ten times more than a radio station on
programines.

If the television consumer market were
large enough, such expenditures might
warrant the expectation of sizable profits.
Unfortunately, however, television is, so
far, doomed to small areas and hence
small markets, because at present, trans-
mitters can broadcast their waves a distance
of only 50 miles. As a result, Metropolitan
New York with its 10,000,000 inhabitants
will rank as the No. 1 television area.
Only other cities to receive television this
year will be Philadelphia, Los Angeles
and Schenectady. Ultimately all centres
of over 100,000 inhabitants may be covered.
But at best television in its present state
will reach only 6 per cent. of the land area
of the U.S., in which live 50 per cent. of its
population. Only seven stations will be
able to broadcast simultaneously from one
city without interference.

Large communications companies are
trying to retain their proprietary interest
in this new invention. But television is
still anybody’s game because any new
development can wreck the present facili-
ties. And the air which carries the
television impulses cannot be bought. The
scramble for permission to broadcast on
certain ultra-short-wave bands has been
frantic. But even the winners in this
fight have no sense of security so long as
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Developments

the waves set up by a diathermy machine
in a doctor's office, or the spark plugs of an
automobile running in one's own garage,
can ruin the reception of television broad-
casts. And across the street the owner
of a receiver may be perfectly situated
to catch broadcasts from several stations
while you are getting no images at all on
an identical set, or double images caused
by waves reflected by nearby walls.
Television is a mystery cven to its
inventors. The tiny electrons into which
a picture is transformed for television
transmission are most unruly things, and
the electro-magnetic waves that ferry
television images across space behave most
unexpectedly.  Thus, contrary to all known
rules, a picture televised in London was
picked up rccently by an experimental
receiver on Long [sland. Developed far

IR R R N R
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in USA.

a rate that vou will be able to enjoy most
forms of public entertainment in your home.
By that time the television industry will
be one of the biggest and most powerful
in the land.

Position in England

England has had television for two years
and has made a fair technical success of it.
It has, however, sold only 10,000 sets, has
one Government-controlled station. Most
other European Governments own and
operate all television transmitters, use
them for propaganda.

U.S. television is promoted by private
interests. If it becomes the boom of the
1940’s, hundreds of companies are going
to pop up, demanding their share of the
public air. But ultra-short-wave broad-
casting bands in the air are as limited as

In this country the field of outside television broadcasts is steadily increasing. The above illustration
shows a recent relay of instructions being given to members of the Civil Air Guard at Hanworth
aerodrome.

beyond the field of television, electrons are
now replacing light waves to make possible
infinitely more powerful microscopes and
telescopes.

That the U.S. is eagerly awaiting tele-
vision is shown by the recent decrease
in sales of expensive radio sets in cities.
If all goes well, some 25,000 television
receiving sets may be sold in 1939.
Whether television consumers will be
satisfied with programmes consisting mainly
of newsreels, one-act plays, fashion shows
and interviews is a uestion that no one
can answer. Only safe guess that experts
can make is that in ten years the science
of television will have progressed at such

are lanes on a highway. To the Federal
Communications Commission belongs the
terrific job of allocating these lanes fairly.

Only other hope of increasing the width
of the television highway lies in the brains
of such scientists as R.C.As electron
optics research group, headed by the
brilliant Russian émigré, Vladimir Zwory-
kin. Announcementrecently ofthe develop-
ment of sthe thumbatron by Stanford
University physicists brought this hope
closer .to realisation. The rhumbatron is
a tube which makes electrons dance the
rhumba, sending out waves even shorter
than those used at present and thus giving
many more lanes to the television highway.
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Simultaneously, R.C.A. engineers are de-
veloping a radio relay system which
promises to connect telecasting stations
into networks, making it possible to see
in Chicago events televised from New York.
These stations would be 15 or 20 miles
apart. Their transmitters would - auto-
matically rclay the waves carrying the
gignals and would require no attendants.
Television is a headache to its inventors
hecause it uses three different mediums
in order to bring an event into your sitting-
room. The light from the object is focused
by a lens on a plate, composed of hundreds
of tiny photo-electric cells,in the Iconoscope
(the “ike’ which corresponds to the
“mike” of radio). Every time light hits
the frént of a cell it creates a tiny electric
charge at the back. These charges, released
one by one, transform the image into a
flow of electrons. The electrons, when
broadcast from the antenna, are trans-
formed into electromagnetic waves. These
are picked up by any antenna within 50
miles, transformed once again into a flow
of electrons, which are then sprayed across
the back of the receiving tube, stimulating

PRACTICAL AND AMATEUR WIRELESS

its photo-electric cells to give out light in
the form of the original image. The
electron spray moves across the sereen
13,000 times a second. Theoreticglly the
process is similar to picking up all the
buildings in Chicago one by one, flying
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York City. In them were 12 men, $100,000 -
worth of television equipment. They
stopped at a nearby restaurant, where one
of the trucks disgorged a television Icond-
scope, a microphone, dozens of lights,
projectors and six men. The remaining

RECEIVING

LIGHT
ELECTRONS

KINESCOPE

This interesiing diagram, reproduced from ** Life,” shows the three arts which are incorporated in
. television—kinetics, electrics, and oplics.

them 50 miles and putting them down
again in exactly the same order.

An Hour’s Programme Costs $2,000

On Janunary 15th, two ten-ton trucks
rolled out of the R.C.A. Building in New

men operated the truck which was to
broadcast a floor show—the first pick-up
to be made outside television studios but
inside a room. After three hours of prepara-
tion the show went on and was very
successful.

~TELEVIEWS -

Television and Hospitals
IN this country steps have been taken
to install television receiving sets in
many of the hospitals within the service
range of signals. This has proved a wonderful
boon to patients in the various wards, for
it has enabled them to keep in touch with
entertainment in a way that tends to
expedite recovery. It has been left to
America to apply television in quite another
manner so far as hospitals are concerned.
In New York an experimental television
camera, with associated equipment, has
been installed in one of the operating
theatres of a large hospital. This is for the

Mr. E. Robins, a Cardiff radio amateur, while talking to another radio amateur, Mr. Eric Green, of
Johnsville, New Zealand, fearned that Mr. Green had served in the Welsh Fusiliers during the War,
and was anxious fo trace some of his old comrades. Mr. Robins was able to find the men in Wales,

- and put them in touch with his fellow radio-enthusiast in New Zealand. Our illustration shows Mr,

Robins operating his transmilting apparatus.

purpose of enabling medical students to
study surgery in a closer manner than is
possible when they are seated in a gallery.
The lighting conditions are certainly
admirable for securing a good picture, but
unless the camera and operator are
positioned in an -unobtrusive spot it would
surely cause distraction to the doctors
and nursing staff, whose attention at surgi-
cal operations should be given entirely to
the patient. Whether the experiment will
prove successful remains to be seen, but it
is doubtful if anything of a similar char-
acter would be tolerated in an English
hospital.

An Investigation Committee

N view of the recent success achieved in
three London cinemas when televised

boxing match pictures were shown to a

" public audienee, the film industry exhibitors

are to make a very close investigation of
the whole position. The fact is not lost
sight of that ultimately there is a possibility
of television revolutionising the whole
cinema industry in a way comparable with
that which occurred when the talking film
made its .début. The London branch of
the C.E.A. is to press the General Council
for a special committee to be appointed
which will keep a watch on the developments,
and make any necessary recommendations
that may be thought necessary to meet the
situation. Apparently, one aspect of the
problem with which exhibitors are con-
cerned is the renewal of contracts for talking
film equipment, because if cinema television
made very rapid progress present film
apparatus would become obsolete.

Another Problem v

This takes into account the possibility
that cinema programmes of the future may
be presented not via film prints, but
through the medium of rediffused signals
from a central source. If this was
attempted by any radio link a new problem
arises in connection with the prevention of
home television receivers making use of
the radiated signals prepared expressly
for cinemas. It is difficult to conceive
that, if any rediffusion plan is finally
adopted in the future, a radio link will be
employed because of ether congestion, but
there is certainly no technical reason why
the cinema programmes could "not be
relayed over land lines. First cost would
be heavy because of the special cables
required, but once this has been met the
service should be satisfactory with less
chance of breakdown. Whether the home
viewer and the cinema will have separate
services is still a matter for conjecture,
but it seems certain that the whole situation
will have to be clarified by Parliament in
the near future. Both the B.B.C. and the
cinema interests have something to offer
the other side, and it should not unduly
tax a committee of experts to arrive at a
solution satisfactory to all who rely on the
entertainment industry as a whole for their
livelihood.
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A Neat Metal Rectifier Vane Guard
WING to the position of an H.T.
metal rectifier incorporated in some

of my test equipment, I have once or twice
inadvertently caught my sleeve on the
plates or knocked them, with the result

A neat guard
for melal-rec-
tifier vanes.

PAXOLIN

that the end corner plate has become rather
badly buckled. To obviate future accidents
of this nature, I have adopted the simple
dodge illustrated, and have found that 1
shall not now have to go to the trouble of
finding a suitable new position for the
apparatus in question. The assembly simply
comprises an aluminium mount of 18 S.W.G.
to which is fitted a strip of paxolin by
cheese-headed 6 BA bolts and nuts. The
finished guard is carefully positioned, as
shown, so that there will be no possibility
of fouling with the vanes, whilst should
there occur any further jarring, the paxolin
strip will prevent a short-circuit.—C. G.
BARNET (Stroud).

A Portable Receiver Fitment

HIS fitment to a portable receiver
provides a means of getting the set
in the correct position for the reception of
any receivable station. It can be seen from
the accompanying diagram that the appara-
tus consists of a disc on which the station
names are marked, and which is kept
pointing in a constant direction by means
of magnets fixed to its underside so that
once the right direction for any station is
found and marked on the card, it can
instantly be found again.

The main body of the device was made
from some pieces of an old clock. The brass
barrel of the clock was cut off except for
about an inch, and was pressed into a
hole which had been cut in the top of the
cabinet to fit it.

The markings were cut out of thin card-
board and blackened with Indian ink,
and then glued on to the glass face “ A’
The position indicator B -was made of
black carpet thread. ‘

An ordinary wire nail was sharpened to
a point, cut off, and soldered in the.centre

THAT DODGE OF YOURS!

Every Reéader of “ PRACTICAL AND
AMATEUR ' WIRELESS” must have
originated some little dodge which would
interest other readers. Why not pass it on
to us? We pay £1-10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half-a-guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, “ PRAC-
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., Tower House, South-
ampton Street, Strand,W.C.2. Put your name
and address on every item. Please note
that every notion sent in must be original.
Mark envelopes “ Radio Wrinkles.” DO
NOT enclose Queries with your wrinkles.

SPECIAL NOTICE
All wrinkles in future must be
accompanied by the coupon cut
from page iii of cover.

of the back or lid of the clock to form a
pivot < C*? for the dial. -

The dial itself was made of stiff white
card, and the magnets *“ D’’ were pieces of
clock apring rubbed on another magnet.
The magnets were held on with pieces of
adhesive tape.

The glass bearing “ E”’ was taken from
a toy, and was pressed into a hole made

A _neat direction-
finder device for a

portable receiver.

LENGTHS OF CLOCK
SPRIN‘GD‘MAGNEYISED

in the centre of the card, and secured by
a spot of glue.

The dial was divided into two sections
for medium and long waves, and was
graduated by getting the set in line with
a well-known station, and then using an
atlas, to find  the position of the others.
Certain small adjustments usually had to
be made by listening, and rotating the set
tBhrough a few degrées.—dJ. Skars (Potters

ar). : :

A Novel Slow-motion Drive

HIS simple but effective slow-motion
drive for a bandspread condenser is
constructed as follows :
A 6in. diameter brass disc is soldered to
the condenser shaft, as shown. The tuning
knob is then fixed to an }in. shaft, which

slides through a piece of bakelite tubing
mounted on the panel. To the end of this
shaft a }in. diameter hard rubber disc is
cemented, which presses against the side
of the disc and turns it by friction. By
pulling out the knob the bandspread may
be increased.—W. ALLEN (Dublin).

BANDSPREAD
CONDENSER

A simple slow-motion
friction drive for a
bandspread condenser.

A Dial for Amateur Bands

HEN listening to amateurs I found it
difficult to remember the readings
on the bandspread dial, so I made the dial
illustrated here. After one indicator is
set at the station calling, the station reply-
ing can be searched for and marked with
the second indicator; it is now an easy
matter to tune in the two transmissions
quickly while they are working without
having to remember what the readings
were on the dial. The 3-ply dial “ A’’ is
screwed by its lower edge to the panel. By
adding two strips of }in. wide by in.
thick plywood underneath the screws
between the dial and the panel the dial
stands off in. from the panel of set.
Two strips of brass are used for the indicator
which are }in. wide at one end, and %in.
at the other, with a %in. hole at the wider
end to fit loosely on the condenser spindle,
or extension.—W. MANsON (Shetland).

MOVEABLE INDICATORS

w7
MOUNTING
STRIP

A dial indicator for

the amateur bands.
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N introducing this receiver we have,
as explained in last week’s issue,
endeavoured tobring the all-wave type
of receiver into the low-price class so
that every constructor can take advan-
tage of the modern type of circuit.
The standard “-S.G., Detector, L.F.”
combination is employed, and in the
H.F.
used, with a tetrode in the output
stage. In the circuit there are six
groups of three dots, these represent-
ing, in effect, six single-pole change-
over switches. They are all combined
on the Bulgin S.208 switch unit- and

stage an H.F. pentode is’

F ] CAMM'S 50/ <

Preliminary Constructlo
New Easy-to-Build Thi

Coil Arrangement

It will be noted that an HL.F. trans-
former arrangement is provided in the
aerial circuit for medium and long
waves, and the H.F. choke takes the
place of a tuned circuit on short
waves. Between H.F. and detector
stages a tuned anode coupling is
provided. An important point to be
noted is that certain leads are
screened, and this includes the re-

>=HT+

wavebands.

contacts

the same time.

and

top point,

to ensure perfect stability. at all points
on the dial. One other point of
interest in the circuit is the inclusion
of a fixed resistance across the L.F.
transformer to provide a measure of
tone compensation.

An important point for many
constructors will be the inclusion of a
single H.T. battery lead, avoiding all

_ difficulties in the way of providing

tappings and ensuring equal discharge
of the battery. The potentiometer,
Rz, provides exact screen voltage for
the HL.F. stage and controls sensitivity.

Constructional Work

So much for the description of the
receiver. © As we have alrcady
announced we have dispensed in this
case with the metal or metallised
chassis and in place of it have used a
plain wooden arrangement which
you' can obtain ready made and

; —>HT— drilled from Messrs. Peto-Scott or
‘o o | S can construct for yourself The over-
'r ) all size of the chassis is 10in. by 8in.
ard 4 p—>LT+  with 2in. runners. The top of the
L (a\é;-»u- chassis should be made from 2in. or
I - similar plywood, and the two side
= > =GB~ runners of similar material, At the
: >GB~  rear of the chassis is a
Fig. |.—Theoretical circuit of the 50/- All-wave Three. lin. ply runner, but at ~
carry out switching for the three action lead to the reaction condenser. the front no runner is ’ —0E _:(b,
It will be noted that in  This particular lead is often found to needed, as the panel takes . T
two of these switches two of the provide most trouble and especially the place of this. The At "" ']
are inter-connected—for 1n an all-wave receiver it is desirable panel is also of }in. ply, but : 1
medium and long waves—the switch- '
ing for medium waves being effected
by a separate section As mentioned 10~
last week, this particular switch has 55//;' R .
! ([
been adopted so that economy could | . . 2% o
be effected and this has necessitated .o 3% . 40 3
the use of a transfer aerial lead for sice’ N oeon ' B -
short waves, the terminal for this l !
purpose being marked Ag3. The 3% __14”
switch must, of course, be operated at g | 3% .
As the switch is Sbom é Soaty v T {}?‘i‘“
wired the positions given provide T ®’ *-—/%——'
long waves when turned as far as . 3 ! . . P "
possible in an anti-clockwise direction, /% : 3% i 3% 1% — hy &
short waves when turned to ' . ! | : .
maximum in a clockwise direction. 3o “032,m g f
In the theoretical diagram reproduced 32 a5 ! , %0
on- this page the contacts are all " ‘ N ﬁr
wired so that they give the same [* 3 36 00A l Lyt ;
positions, namely, short waves at the 4%1« T —‘q B e ¢ gy '%/ n
medium waves in the % 2% | i i 22 % éf [ s -

centre and long waves at the lower
point. .

Fig. 2—Drilling dehnls for the. pmcl

Fig. 3~ Drilling
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ILLIFAVE THREE

nal Details for this
ee-valve All-waver

7 thicker material could be used if you

? are prepared to cut away the top two
or three layers in order to permit the
lock-nuts for the panel-mounting
components to bed down on to the
threads. This difficulty is overcome,
and the slow-motion drive easier to
assemble, when the }in. material is
used.

Drilling Chassis and Panel

At the rear of the chassis six holes
are needed for the connecting sockets,
as shown in Fig. g, these holes being
cut to accommodate the Clix sockets
which are specified. On top of the
.chassis, holes, as shown also in Fig. 3,
should be drilled, noting also that a
plece has to be cut away from the
front of the chassis to accommodate
the driving drum of the condenser.
If you are making the chassis yourself,
it will be better to cut this piece away
and drill the holes before mounting
the runners. The panel should be
drilled to the details shown in Fig. 2,
being very .careful regarding the
centre hole and the four surrounding

it. These are for the attachment of

the dial and pointer, and if not
accurately placed the pointer will bind

10"
,aa/
—t.¢f_/¢;_| ) —
i by PR s
|

T "
&5 °° Jd— -
P S,

-details for the chassis and rear runner.

_at the centre of the dial or on- the

sides of the hole in the panel. The
small holes at the sides towards the
bottom are for screwing the panel to
the side runners and should be care-
fully made to avoid .the ply surface
splitting. As the pancl y

1s held in position

Fig. 4—This illustration shows the neat chassis
and panel layout of the receiver.

by these two screws alone rigidity
15 essential. When all holes have
been made the front and
surfaces should be clganed up with
sandpaper and the receiver is ready
for assembly.

Assembling the Condenser

Mount the switch, reaction con-
denser and volume control on the
panel and lock the nuts firmly. Next
place the pointer through the paper
dial, place this beneath the large
washers and place the escutcheon on

rear

I P

the panel. Push the bolts through and
lock the dial in position, making quite
certain that the nuts are tight, as
they are not easily accessible after
the panel is placed into position. The
panel may now be placed on one side.
Fit thie sockets on the rear chassis
runner, and proceed to mount the
condenser. This is not a difficult
task, but it must be done accurately

to ensure that the cord drive
will act efficiently

=
without risk of slipping off the
drum. The best procedure is to
lock the driving mechanism to a
component-mounting bracket, or a
similar bracket made from stout
brass or aluminium, and place the
pulley portion over the front of the
drive spindle. The front is that which
carries the smaller section spindle.
The pulley groove should be at the
rear.
the condenser spindle and push the
drum on to the projecting spindle of the

(Continued on next page)

SPECIFICATION FOR F. )] CAMM’S
50/~ ALL-WAVE THREE

One set of coils—broadcast, short-wave-—~and

special S.W. choke (Peto-Scott), 10s. 6d.
One .00043 mfd. two-gang condenser (C3 and 250,000 ohm } watt (RS
OnC7) (New ’I‘nnes dSalu), L & watt (R3) (Erie), 1s. 3
tive luding

One L.F. transformer, L.E.58 (Bulgin), 4s. 3d. .
One 8 mfd. e ectrolytlc condenser, type 3017

(C12) (Dnbilut),
Four fixed resistors: one 25,000 ohm 1 watt

(R1); one 2,000 ohm } watt (R4); one
one 2 megohms

scale, escutcheen, etc. (Peto-Scott), 5s. 6d,
One plain wooden chassis with 3 runners
“(Peto-Scott).
One n;:lnvpomt switch, type $.208 (Bulgin),

One renc)tiozn condenser, type C.V.19 (C8)
n), 2s.
Two trimmers, type S, W, 99 (C2 and C9)

(Bulgin),

Six fixed condensers: two .0001 mfd., type
P.C.301 (C1 and C6); one .0002 mfd.,
gpc P.C. 302 (C10); one .005 mfd., type

205 (cu) two .1 mid., type .C. P1
in), 3s, 33d.

trol with D.P. switch R2)

o(B":L'i:," o 3 d one 7.pin ch

ne 4. one 3.pin and one 7.pin chassis-

type valveholder (Cllx), 1s. 8d. !
Six type 8 socketn (Clix), 6d.
One ing
sitk (S;mxt) plugs (Cli

0. 5 master plugs (Clix

Connecting wire, ﬂex, one )icnmh screened

‘sleeving, screws,
01(1:1‘ V.P.215, one D‘210 and ome Y.220 valve

One lzo-volt H.T. battery.
One 2.volt | L.T. ucumuhtor.
One W.B. S ian Junior 1

4

Now: place the driving drum on

bracket (B.T.S.) q'

| ) -




F. ). CAMM’S 50/- ALL-WAVE THREE

(Continued from previous page) i '
pointer, preventing this from being
pushed forward by pressing the centre
through the celluloid window. When
the condenser and pointér spindle
meet, the condenser may be stood on
the chassis and placed so that the
drum is clear of the rear surface of
the panel and so that the pointer just
clears the surface of the dial. When
satisfied that the position is correct
mark the holes through the mounting
feet -and pierce these ready for
holding-down screws. Round-head
brass screws should be used here.
Before locking the condenser make
quite certain that you have only
allowed sufficient clearance at the
rear of the panel to enable the drive
to be mounted, and for this purpose
stand the mounting bracket at the
side of the drum with the spindle

Fig. 5—This diagram shows the relationship of

the switch contacts, which must be rigidly adhered

to in ordet to ensure accurate wave-change
switching.

projecting through the panel. There
should be sufficient spindle projecting
on thé front of the panel to accommo-
date the control knob, and the pulley
groove on the drive should be in line

with the groove on the drum. If this -

is satisfactorily done the mounting
bracket may also be screwed down.
The driving cord should be slipped
over the large drum and small drive,
the hooks on the ends anchored in
the small holes in the drum, and the
cord bedded down in the pulley
grooves. Make certain that the cord
1s properly locked by turning the
slow-motion control. .Run the pointer
to a horizontal position and push the
condenser vanes “ all in.”> Now lock
the two screws which anchor the
pointer and spindle of the condenser
to the driving drum and the remainder
of the constructional work may be
proceeded with., A wiring diagram
showing the position of the remaining
components and all connections is
given on this page. -
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WIRING DIAGRAM OF
F. J. CAMM’S 50’- ALL-WAVE THREE
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*“*SECONDS OUT”

HARRY MIZLER w:II be seen in an exhibition
boxing bout in ** Seconds Out,”’ a sports
programme to be staged in the Alexandra
Palace studios on the evening of March 18th
with demonstrations of boxing, fencing and
catch-as-catch-can wrestling.

An interesting device for registering hits will
be shown in the fencing demonstration. A spring
contact at the top of each foil will be connected
by wire through the fencer’s sleeve to an
electrical recording instrument which rings a
bell and lights a lamp whenever a hit is obtained
on any part of the opponent’s body. By an in-
genious arrangement, however, no hit is recorded
if the foil only strikes the opponent’s hand
guard. Men and women fencers will demon-
strate various types of fencing with the foil, a
small practice weapon ; the épée or duelling
sword, and the sabre, whlch is @ much heavier
weapon. During the *‘ duels ’ a commentary
will be given by C. L. de Beaumont.

The programme will conclude with a catch-
as-catch-can encounter between Leo le Febvre
and Bob Lengedin.

“ DANCE WITHOUT MUSIC”

-’ACK SHEPPARD, eighteenth-century gangster,

is the ‘“hero’” of ‘' Dance Without
Music,”” a play written specially for television
by Mervyn Mills, which viewers will see in the
evening programme on March 23rd. The title
is thieves’ slang for hanging, and the play will
set forth some of Jack Sheppard’s daring
escapes from Newgate Gaol.

Denis Johnston, the producer, will bring to
life in the television studio a famous picture by
Sir James Thornhill showing Sheppard posing
unwillingly for his portrait in his cell.

“ THE EDGE OF THE WORLD

¢ THE EDGE OF THE WORLD,” a British

feature film, will occupy the whole of
the afternoon television programme on April Ist.
Produced by Joe Rock, this film was photographed
on the island of Foula, on the edge of the Shetland
Isles, and is probably one of the few entertain-
ment films, distinct from documentary, made
without the help of artificial lights and studios.
If fine photography can help, ** The Edge of
the World *’ should be a good film for the home
screen.

The simple story is concerned with a colony
of island folk faced by famine, but clinging to
the home thdt has been theirs for generations.
It has, therefore, an actual basis of fact, recalling
the evacuation of the isle of St. Kilda some years
ago.

gThe principal players are Neill MacGinnis,
Belle Chrystall, Eric Berry and fohn Laurie, all
of whom lived on the island for six months during
the filming.

“ PILGRIM’S PROGRESS

BUNYAN'S ‘“ Pilgrim’s Progress *' "will be

seen in a television version on the evening
of Good -Friday (April 7th) and again on Easter
Sunday in the afterncon. Apart from its religious
significance, the *‘ Pilgrim’s Progress >’ makes
an exciting narrative, with scope for ambitious
spectacular effects. H. D. C. Pepler is arranging
the masque, and the accompanying music will
be selected from Peter Warlock’s arrange-
ments of the works of Dowland, the seventeenth-
century composer. “Stephen Thomas will produce
** The Pilgrim’s Progress *’ for television.
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N.T.S. BARGAINS

Mr. CAMM’S 50/-
All-Wave —Short-Wave Kits
—Valves—Parts—Amplifiers

POST ORDER

All orders mt by ntnns
iage  an €.0.D.

charges
Iected on delivery.

¥

——F. J. CAMM'S wxvi

/ st
ponents, but less valves and in~ c.0.0
cludes specified Peto-Scott
choke, etc., specified N.T.S. gang condenser,
all wire, flex, screws, etc. Yours for 4/6 down and
KIT «2” c”“ £3 4.0 or 5,6 down
balance in 12 monthly payments of 5/6. As Kit " |~
COMPONENT BARGAINS for 50/- Three
Specified N.T.S. 2-gang condenser, 4/6

ALL-
N.T.S. Kit 1 comprises all com- CASH
50/-
chassis, panel, coils, and
12 monthly payments of 4/6.
but includes set of 3 British recommended valves.
Set of 7 tubular and electrolytic cundensers specng(;g

values,
4 fixed resutou, speclﬁed values, . 1/6
Volume control with D.P. switch . o 3/~
P.M. speaker, 8in. cone, with tmnsfcrmer ...13/6

BATTERY ALL-WAVE CHASSIS SNIP. Wave-range 14-2,000
metres, station-name scale. UComplete with 8.@. Det. and Pentode
valves, New, fully tested. BARGAIN 85/~ or §/= down and 15

All advertised lines avail-
able from our London
Call in for lists

Kits—CHASSIS

address.
and choose your require-
menis at your leisure.

WORLD 3  All-Waves 9-2,000 Metres

vaLvesF REE

2961

8till a triumphk in
receiver design. Two
8.6. and Pentode
Output stages. For
maximom  efoiency and those
extra stations on the Short,
Medinm and Long w“u. 3
Short-wave ranges. motion
Tuning. Complete Kit tor Blmry ute with
Steel Chassis Twin-gang Condenser. Slow-
motion Tuning, Station-name dial, Trans.
former, Resistances, etc,, and assembling
xggrgohom, ;‘ﬁ' ‘oio:lu 29/?1 only Cash or
., or oWDn  an

payments of £/10, 18 monthly
WORLD 8.84. As 3-valver but with
Pre H.F. 8.6., Det. 8.G. audio and
Pentode output. Al )
extra to 3-Valve version i tati
name dial. 4 valves given FREE. Cash
or 0.0.D., 42/- or 2/8 down and 12 monthly payments of /8,
WHILE’ THEY LAST. Complete set of 10 coils for 9-2,000
netres, list 27/-. BARGAIN 17/8, or add 1/8 to deposit and

payments.
“A very mdmble nﬂom-nee,”
stales Mr. Camm writing abont the

Station-
name dial.

“ WORLD "’
Kits are sup~
plied less coils

accommo-
date those who

solt - locating

Radiogram
Chassis

monthly pu_vmentﬂ of §/-
5 , down

M-"-scfafﬁ.
List Value £8.18.6

7-stage s het, cirenit.
All waves 18-2,000

Station-name disl.
AVO and tone con-
trol

3 Wlm output.
‘This 1939 model provides wonderful Fully goaranteed.
selectivity and yuality reproduetion
on radio and gramo.  Size 113* 1, 83" h., 83" deep. Coniplete
with all_valves and knobs, A.C. mains 200/250 v., 40-100
vyeles. Yours for 5/- down and 18 monthly payments of /3.
Or with matched moving-coil speaker, $8/6/0 cash or C.0.D.
or §/- down and 18 monthly payments of 7,11

®© 3 MATCHED VALVES
(VALUE 35/) FOR 5/6!

Compiete with 3 vaiveholders, and post free.
AN investment for every set owner and construcfor. 3 matched,

brand new world-iamous 2-volt battery-type valves, com-
prising 2 5.G. HF.’s and 1 Quiput Pentode, packed in original
cartons, Three different vnlva types indispensable for modern

s circuits on rsquelt) using any number
of valves, i also for Offered to
you al fraction of manufacturing cost . . . & real scoop in

N.T.8. bargains. Order now while mpyhel hold out !

World All-Waver,

— GO“ERTER OABIIETS —

As  used for
world - famous
B.T.8. Adaband converters. Beautifully walnut
vepeered and drilled for escutcheon and knobs
as shown. Ideal for converters and add-on
units, Size 17" x 11" x 5§”. Worth at least
21/-. N.T.8. Bargain 611 plus 1/- part
carriage.

6'il

—SHORT-WAVE BARGAINS —

Tour the World on
9-200 Metres.

DOWN
VALVES GIVEN

FREE

N.T.8. Battery Bandspread Short-Wave Kits include only first-

clasgs parts and are supplwﬂ nhlolntely complete with

[deal for indoor and outdoor FPublic
~t~el chassis ready for fixing and use. List value £5/5/0.
aud 10 monthly payments of 4/8.

JUST THE TIME TO BUY

Address work, Efticient 4-valve Push-
ARGAIN 70/~ or §/= down and 12 monthiy payments of 6:3.
FREE BARGAIN LISTS

this 7-WATTS AMPLIFIER
The price is right—the time is right. ,
Pull cireyit giving 7 waits undistorted ’ o [ )
ontpat.  Wide sound range. Built on

MICROPKONE Profesgional Telescopic floorstand T.C. type.
muazingly sensitive, with lead. BARGAIN 42/-, or 2/6 down
Now ready, new Chassis, Valve and Kit lists, sent post free with
the N.T.8. revised Short-Wave Book, Secure yours now.

all coils for 12-94 metres—matohed nnd tested vdvu GIVEN
FREE. For those {who wish t supply an
N.T.8. Elnnmm is at the momen available nt the special
bargain price of 18/6, ORDER EARLY.

3-Valve BAN: AD. Amazingly efficient 3-valve Pen-
tode output model. All-World *phone and londspeaker recep-
tion. Complete kit with FREE VALVES. List value 87/6.
BARGAIN, 42/- or 2/8 down and 12 monthly payments of 3/9,
4-Valve §8.G. BANDSPREA. Powerful 8.G. Det., L.F. and
Pentode output receiver. Bandspreading ensurea all-band
reception. Complete kit with 4 FREE VALVES.. List value
8? ’:/3 BARGAIN, 49/8 or 3/8 down and 12 monthly payments
ol

1-VALVE SHORT-WAVER. A marvellous single valve receiver
providing wide-world shortmave reﬂulh; on 12/94 metres, As
a special introductory offer to b this kit ja ilabl
with all coils, pair of lightweight 'phones and free matched
valve. List value 55/-. BARGAIN, £1/7/8 or 2/6 down and

BARGAINPARCEL 32 ...... PARTS

11 monthly payments of 2/6.

OSENSATIONAL OFFER

ORDER
EARLY
[ 3§ ench 2 and 3-gang con- L!ST VALUE, 45/-. No Con-
tructor, Emﬁmenhr or Service-
1 lemwl coil. mn ‘must. miss. thnmndor!tul
or
,,, 8 vnlve-holda stooking np and immediate -use.
\8 tuhulu' and Mainsbridge ORDER EARLY. THE ER
o PARCELS I§ STRICTLY Add 9d. |or

G ﬂud nmhnees
., various control ngmt to overseas clen

MITED. Not n.vnil':ble we

minm plnted
steel chassis,

z|NEW TIMES SAl.ES 00

56 (Pr.W.31), LUDGATE HILL, LONDON, E.C4
'plm(; cuy)s's . - Est .
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March 18th, 1939

® Three hundred and sixty-five days
from now—where will you be ?

Still 'struggling along in the same old job
at the same old salary—worried about the
future—often unable to make both ends
meet 7 Still putting off your start to success

—f{rittering away precious hours that will

never come again ?

Don’t do it, man—don’t do it! There’s
no greater tragedy than that of the man who
stays sunk in a rut all his life, when with
just a little effort he could get out of it and
advance.

There are thousands of successiqﬂ, pros-
perous men in every business and industry
who owe much of their success to the Inter-
national Correspondence Schools. They
refused to be beaten by lack of training.

They found that the I.C.S. offered them
comprehensive yet simplified Instruction
Manuals prepared by outstanding authorities,
together with personal guidance and expert
understanding tuition.

That wonderful 1.C.S. Service, which has
led the field in training by post for mearly
50 years, can do for you what it has done for
others.

Write to us to-day for full inform-
ation or use the attached coupon.

COUPON FOR FREE BOOKLET———o——

INTERNATIONAL
CORRESPONDENCE SCHOOLS LTD.
Dept. 94, International Buildings,
Kingsway, London, W.C.2.

Pleasesend me free booklet describing 1.C.S. Coursesin
the subject 1have marked X. Iassume noobligation.

RADIO ENGINEERING RADIO

RADIO SERVICING TELEVISION
: Also

ACCOUNTANCY GENERAL EDUCATION

ADVERTISING HORTICULTURE

AERONAUTICAL ENG. INSURANCE

AQRICULTURE JOURNALISM

AIR CONDITIONING  MECHANICAL ENG.

ARCHITECTURE MOTOR ENGINEERING

BOOK-KEEPING SALESMANSHIP

BUILDING SANITARY ENG.

SECRETARIAL WORK
SHORT-STORY WRITING
SURVEYING

TEXTILE MANUF'&
WINDOW DRESSING

BUSINESS TRAINING
CHEMICAL ENG.
CIVIL ENGINEERING
COMMERCIAL ART
DIESEL ENGINEERING

DRAUGHTSMANSHIP WOQODWORKING
ELECTRICAL ENG. WORKS MANAGEMENT
EXAMINATIONS :

Technical, Prefessional, Civil Service, Matriculation

(including Inst. Wireless Tech., P.M.G. Certif. for
Wireless Operators, City and Guilds Radio Comm.,

and Prov. Certif. in Radio Telephony and Telegraphy *

for Aircraft).

State your Exam. here....oeeeeveionas

Age....

Greatest, lavgest and most
famous of all institutions |
devoted to spave-time train-
ing by the postal methad.
Branches in 30 countries,
students in 50.

IMPORTANT

NATIONAL (261.1 m. and 1,500 m.)

Wednesday, March 15th.—First concert
performance in England of Mathis the
Painter ; opera in Seven Tableauz by
Paul Hindemith.

Thursday, March 16th.—Rheinberger : an
organ recital in commemoration of the
centenary of the composer’s birth, from
St. Mark’s, North Audley Street.

Friday, March 17th.—Life Begins at
Sixty (A Boarding House Saga), written
and remembered by C. Denter Warren.

Saturday, March 18th.—Scotland v.
Ireland : a commentary on the Inter-
national Rugby Union Football match,
from Murrayfield (by courtesy of the
Scottish Rugby Union).

REGIONAL (342.1 m.)

Wednesday, March 15th.—Unborn To-
morrow, a short play for broadcasting by
J. Alex Pemberton.

Thursday, March 16th.—The Hallé
Society’s Concert from the Free Trade
Hall, Manchester.

Friday, March 17th.—Women, Women,
Women ! an argument in Burbleton by
T. Thompson.

Saturday, March 18th.—Romney Marsh,

i feature programme.

MIDLAND (297.2 m.)

Wednesday, March 15th.—Unborn To-
morrow, a short play for broadcasting
by J. Alex Pemberton.

Thursday, March 16th.—Please Teacher,
a musical comedy.

Friday, March 17th.—Orchestral pro-
gramme.

: Saturday, March 18th.—The Microphone

at Large : The Langtons.

WEST OF ENGLAND (285.7 m.)
Wednesday, Mairch 15th.—Dance Cabaret
i from the Royal Bath Hotel Ballroom,
:  Bournemouth.
Thursday, March 16th.—Carnival of
Animals : choral and instrumental pro-
:  gramme. :

OF THE WEEK

BROADCASTS

Friday, March 17th.—The Bournemouth
Festival, from the Pavilion, Bourne-
mouth.

Saturday, March 18th.—Qrchestral pro-
gramme, from the Colston Hall, Bristol.

NORTHERN (449.1 m.)

Wednesday, March 15th.—Stagshaw
Searchlight registers its 21st Target.

Thursday, March 16th.—The Huallé
Society’s Concert, from the. Free Trade
Hall, Manchester. :

Friday, March 17th.—Women, Women,
Women ! an argument in- Burbleton by
T. Thompson. _.

Satz%dag/, March 18th.—Slices of Life, a
talk.

WELSH (373.1 m.)
Wednesday, March 15th.—Wouldn’'t a
perfect man be a perfect nuisance ? The

Briton Ferry (Glamorgan) Debating
Society.
Thursday, March 16th.—Wales versus

re—t

Scotland : A General Knowledge Bee.
Friday, March 17th.—The Cwmearn (Maon-
mouthshire) and  District  Musical
Society.
Saturday, March 18th.—Singing Festival
from the Boys’ Club, Bargoed.

SCOTTISH (391.1 m.)

Wednesday, March 15th.—Canty Cantrips,
a comedy musical production.

Thursday, March 16th.—Wales versus
Scotland : A General Knowledge Bee.

Friday, March 17th.—Band programme.

Saturday, March 18th.—Choral pro-
gramme, from the Usher Hall, Edin-
burgh.

NORTHERN IRELAND (307.1 m.)

Wednesday, March 15th.—Variety from
the Royal Hippodrome, Belfast.

Thursday, March 16th.—1'ales of the Un-
canny—6, La Belle Dame—reading.

Friday, March 17th.—St. Patrick’s Duy,
a play by Sheridan.

Saturday, March 18th.—Table Tennis: A
commentary on the International Match,
Ireland v. Wales, from the Wellington
Hall, Belfast.
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TELEVISING THE BOAT RACE

OR the first time in the history of the
University Boat Race many thousands
of people will, on April Ist next, see both
the start and finish, two television mobile
units being in operation. Cameras on 3
balcony on the Surrey side at Putney will
show the crews paddling to the starting-
point just before 10.30 a.m., and it is hoped,
by means of powerful telephoto lenses, to
follow the crews til]l they round the bend
at Craven Steps. John Snagge’s running
commentary on the National wavelength
will keep viewers in touch with the race
till the boats reach Barnes Bridge, where
they will be picked up by television cameras
on the roof of Mortlake Brewery and
¢ held * till the finish, three or four minutes
later.

The finish of the University Boat Race
was televised for the first time last year,
and the occasion was memorable in that
the transmission was nearly wrecked by a
workman who accidentally cut a-telephone
cable with his pick. For a time the trans-
mitter at Alexandra Palace was cut off
from all telephonic communication with

the television staff at Mortlake, anc
recourse was had to hand signals and
scribbled messages held up before the
television camera.

CAREERS IN AVIATION

HE editor of Flying tells me that,
driven to desperation by shoals of
inquiries from readers wishing to take
up Aviation as a profession, and not know-
ing how to set about it, he has decided
to publish a series of strictly practical
articles covering the whole range of
this subject.

These articles are now appearing in
Flying, and it is intended that they shall
continue for six or seven weeks ; in
fact, until everything worth printing
about the subject has been printed.

But all that is not intended to persuade
readers altogether from writing for
information about a Job in the Air. In
fact, the editor is inviting inquiries for
prompt answering by post. No reader
can ask more than that, can he ?
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FLASHES OF FACT

WHEN certain materials are heated they
emit a stream of electrons. Use is
made of this phenomenon in all types of
valves used for wireless circuits. The
filament or cathode is heated, and the
electrons emitted are attracted to another
electrode, known as the anode, which is
always maintained at a positive potentlal by
means of an applied high-tension. The
current thus caused flows from the filament
to the anode, the circuit being complete via
the source of H.T., the negative of which
is connected to the ﬁlament or cathode circuit.
* * *

N the strict sense of the word, electricity

is not made. It is possible. however,
by imposing stresses and strains on matter,
to cause the roaming electrons (see last
week’s issue) to drift along so that they
constitute an electric current.

If the electrons drift or flow in one direction
only, the current is said to be of a direct
current (D.C.) nature. When the strains

PRACTICAL AND AMATEUR WIRELESS

imposed on the matter are such that they
cause the electrons to flow backwards and
forwards, then the current is known as
alternating current {(A.C.). Both D.C. and
A.C. are present in radio apparatus.

* * *

DIRECT currents will only flow in a circuit ~

consisting of a complete conducting
path. Alternating currents will flow from
one circuit to another even if the conducting
path is broken, provided certain conditions
exist. This dlfference must be remembered.

*

THE farad, which is the Unit of Capacity,

is much too large for radio work,
therefore, use is made of the microfarad.
which is equal to 1,000,000th of a farad.
As a matter of fact, the microfarad is still too
large for many parts of a radio circuit so it
becomes necessary to split these into small
decimal parts. For short-wave work, when
very small capacities are required, even these
minute parts of a microfarad are far greater
than that necessary for such designs so, once

17

and these are known as micro-microfarads.
To convert micro-microfarads to microfarads
it is only a matter of moving the decimal
place six places to the left.

* * *

ITH an all-wave receiver, using a station

or frequency marked dial, it is some-

times difficult to get the dial pointer to

register accurately on the short waves.

Matters can often be improved by carefully

adjusting the split vanes which are fitted each
side of the moving sections.
* * *

.NEVER drill a chassis or panel until you

have tried all the componepts in the
positions they are to occupy and noted where
their fixing bolts will be. Failure to do this
often results in the layout being ruined.
* * *

WHEN tinning the ends of valveholder

pins always slip a used matchstick
in the socket, otherwise it is possible for the
solder to run into it and prevent the valve
pins from entering. Don’t make wires so taut

again, it has to be divided into 1,000,000ths,

M"-CAMM’
ALL-WAVE THREE

KIT 'A< 50/-

or yours for 4/6 down, and 12
monthly payments of 4/6.

Kit ““ A 7 comprises all plrts for building Mr. Camm’s
wonder economy receiver and includes specified
Peto-Scott drive assembly, coils, choke, drilled chassis
and panel, specified switch and gang cowlenser.

Wire, flex, screws, ete., but less valves, batteries and
speaker.

3 gpecified valves, cash or C.0.D., 21/9, or add 1/9
to Kit “* A ” deposit and 1/11 to monthly paymeénts.

that they impose a strain on the sockets.
ALL- ORDER NOW

wive 3- "o PILOT KIT

A Peto-Scott 1939 CHASSIS = INVESTMENT

You cannot help saving on your new xadm pur:hase providing you decide NOW a Peto-Scott modern 1959 replace-
utent chassis. You get an up-to-date button medel at a fraction of a complete receiver shop price
and you'are insured against any possiblefvalve troubles bneme they are

included in the 12Jmonths gusrantee. An invesiment without a doubt. GUARANTEED 12 MONTHS

BATTERY ALL-WAVE S8.G.3

MODEL 901. Powerful All-wave 3-valve 8.G. circuit with Harries
distortionless output pentode. Station-named dial. Wave-range
18-2,100 metres. Balanced broadcast and screened short-wave
coils. Volume centrol. Very low H.T. consumption. Size 11}
wide. 93” deep, 93in. high. Lo)nplete with 3 British val\es and

We Save You £1:12:6 o e

OUR PRICE. Cash or C.Q.D., 72/6 £3 |z 6

or §/- down and 12 monthly payments of 8;2. See speaker oﬂer
ALL-WAVE 7-8tage S/HET Baitery Model 903. Modern 4-valve

YOU CAN ORDER ANY PARTS
SEPARATELY—SEE LIST and BELOW

Post paid on orders of 10/=.

Peto-Scott specified set of Coils and Choke, 10/6.

Peto-Scott specified Drive Assembly with calibrated
station-name scale, 5/6.

Peto-8cott specified Drilled wood chassisand panel,§/-.

Speaker. Recommended matched moving-coil type,
21/-.

cireuit arr 18-2,000 metres, Pentode output, sensitive and
selective. Hand-tuning and 6-spation press-button tuning. Complele
with 4 valves. Normal list value, 7 gns. OUR PRICE, £5/12/6,

6/9 down and (18 monthly payments of 6/10. We'!Save You 51/14'6

ALL-WAVE 8-Stage S/EET A.C. Model 809. This advanced 8-stage
6-valve chassis represents wonderful value for the connoisseur. Wave-
range 10-2,000 metres. A.V.C. Station and metre calibrated seale.
6-station press-buttoh tuning. Pick-up sockets. J watts output. Com-
plete with 6 valves. {Normal list value £10/10,0. OUR PRICE, 27/19/6.
or 9/9 down and 18 mouthly paynents of 9/9. We Save You £2/10/6.

SPEAKERS
for chassis
901, 903, 21/~ extra, or same
deposit but add 1/5 to monthly

payments (add 2/- to payments
ALL-WAVE MODEL 909 M.T. (Illustrated.). Exactly as Model 909, | for 961 chassis). Speaker for
but for those who prefer hand tuning only. List value #£8/19/6. Our ] 909 and S09MT chassis 27,6

price $6/19/8 or 89 down and 18 monthly payments of €/9. We save

extra, or same depoeit, but add
you £3. ALL MODELS EMPLOY DIAL ILLUSTRATED.

1/18 to monthly payments.

5/.

HURRY ORDER or COMPLETE LISTS by using COUPON BELOW

DOWN

Eﬂ‘ cient SHORT-WAVE WORK demands a TROPHY

@ 4 models to choose from ALL at a great saving

Tlustrated on left,  Short- The set your dream about
TROPHY 3' wave beginner or old hand, TROPHY 8 once you've sanipled the real
you'll find the Trophy 3 the most amazingly sensitive | thrills of short-wave listening. g-valve A.C.JLESSTHAN
set you've ever handled. Wave range 6-350 metres, | communication type for use with separate P.M.
using self-locating coils. Calibrated scale. Built-in | speaker. Waverange 7.550 metres, R.F. on lall
speaker. 'Phone jack. Valves included in usual | bands, [A.V.C., B.F.0., 8tand-hy switch, Pitch ]
12 months’ guarantee. Battery and A.C. Supplied | comtrol, continuous bandspreading—all  these
with coils for 12-52 metres. The best value in short- | features plus 2 marvellous performance at a
wave gear obtainable anywhere. EE:/SMJ;M’ IDde!ilsce 121“ cash or CO.D. or] WEEKLY
15/6 down an mont! ments of 15/8.
BATTERY A.C. MODEL y per: /

Yours immediately for?/=
down and 18 monthly
payments of [7/= (less

£5:15:0 g8 | ot £6.6.0

for 200,250 volt supplies.
Yours immediately for
7/8 down and 18 monthly
payments of 7/9

To PETO-SCOTT €O., LTD.,
77 (Pr.31), City Road, London. E.C.1.Tel. CLIssold 9875

Please send me llcts [6]] PRPIPI N33 S
<¢ash/C.0O.D./H.P. Cash enclosed £.. .... ......
O T3
Address ..o e

WEST END SHOWROOMS 41, Hx"h Holborn,W.C.1.
Tel. HOL 3218

JCUTOUTAND POST NOW !

Available with all coils for 6-350 metres at extra cost
only of 16/9, or add 1/- to deposit and payinents,

—————— This  3-valve junior A.C
TROPHY 5

communication type is
il tly recommended for

sericus  phort-wave  work. Bandspread tuning
on continuous wave-range of 10-550 metres. A.V.C.
and B.F.0. switching. Built-
in speaker and "phone

jack. A world-beater in
periormance and price. Cash or
C.0.D. £9, or 10/8 deposit brings
immediate defivery, balance in 18
monthly payments of 10/9. Not

H
llustrated. ov.o.r;thing withaTROPHY
meeessss TROPHYS ARE ALL BRITISH and
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ELECTRADIX BARGAINS

NOW READY. Our New 16-page ljustrated SALE LIST.

Many new bargams. more illustrations. A copy will
be sent on receipt of stamped addressed envelope.
MICRO-AMMETERS ior Valve Voltmeters, cte.
0 to 60 mi

-xmps, full scale 50 xu\ oy uuL conl
2 2,000

Ceniral
zero 1 to 15 amps., pol. wag. dead b Fiush
panel, dial, nickel or black., Sale price 5/6.
Mounted in solid mahog P
mov. eoil milliammeters, 10;-. Weston 5, 20 and 50
m.a. mov. coil milliamweters, 17/6. Tarner 100 m.a. paoel with
sbunt switch, 18/8. Switchboard Meters, all sizes and ranges.

ANSMITTERS, MORSE AND
' SIGNAL KEYS. Royal Air Forge

mode!  Dbalanced  action
brays bar, tungsil con
cator lamp. Type KBS
key for 7/6. Other i

trated I\ev Llst “ B
AR.P. HELPS.—Portable Field Teleplmne %Lahm in leather
case, 85/, Unbreakable cable, per mile. SIGNAL LAMPS,
Lucas dnv and night portable £3:10/-. Aldis, C.A.V. ditto, 28/5/-,
Army type DII1 double lhe: Adplmnes, pocket type, 2:6 pair. Big
Mdms Ahu"m Bells, D.C. and A.C. Mains Motor Blowers, D.C.,.

86/-, 66/~

ELECTR C PUMPS, for A.C. or D.C,, 12 v. to 250 v, Centrifugal
all-bronze pump, throws 120 gals. per hour. Git. for Trug-outs,
ools, ete., £5/7/6.

RS for Cleaning, Inflation, ete. Toot
opemte«l 87/6. Elect e, £5/15/-. No. 2, Twin-cyl,
£7,10/-. Refrig. Compmsors, 35,
BATTERY CHARGING ON A.C. MAINS.

The A.C, NITNDAY will keep vour battery fit without attention.
Model N/AG, 100/250 volts A.C. and D.C. 6/8 voit: amp., 15/=.
Model N/B8, 100/250 volts to D.C. 6/8 volts I amp., 25/-. Model ¥/C6,
160/250 volts to D.C., 6/8 volts £ amps,, 35/-, Model N/ D12, 100/250
\nltw to 12 \olta 1 &mp 3%, Ditto, 12 volts 2 arps., w. ith 6-volt

/.
D c. GEI(EEATORS, 120 watt 12,8, 6 volts 10 amp., with vee pullev,
35 Kw. 12/1¢ volts 30 aw with vee puliey, 45/
\\oun ———ll() volts 1 amp., 15/~ 17:6

, 96/-.
WINDMILL GENEBATOB.S. totally enclos
charging at 300 reva., 6 to 12 volt. 8 amps., E
AS NEW E.D.C. ROTARY CONVERTERS, AL
en DLC. 230 v. A.C. vutput. with filter.
sizes in stock from atis to sets for televiso
D.C. NAX lg/l‘l)OTOR GENERATORS. D.C./D.C

10/-, M.4. C.

0 volts § amp.,

,
Receivers,
In silence ca Al

A 0

HOTORS FOR A.C. MA

Hlhs, 220 volts, 10/8 1760 H.P. with

pultey, Type 50, 1,500 revs., 18/6.

Faclo. Induction 1/10 H.P. Motm's,

2,500 reve., 35/-, Reli-starting,

4 H.P., 1,425 vevs., §b/-, ctc., etc.

D.C. Mairs Motors, 1/40 1P, 110 v.,

. series Type K.B.,

Ditto, G.E.C,

I Croydon

220 wv.

«hnm 1,700 revs., 28/6.
SPARK COILS. For test work. }in., iin., and lin. gap, sq.
type. !ur G-volt battery. 10/6.

X-RAY Brand new W.0. Hospital Burplus. Tin, dia.
ndh big tungaten electrodes. Full emission. Cost £5. Sale 12/6.
H.T. FORMERS, open type. 230 volts to 3,000 volts, 20/,
5,000 v., 21/~ 7,000 v, 82/8. 12,000 v., 85/-, Transf. and
Rectifier for Cathode Tube D.C. 3 m/a. at 2,600 v., 40/-. Steel-
clad, 200 watts, 50 udex. 106,000 v., 40/- 400 \mna 4,000 volts,
60,-. 220 volts 500-0-300 volMs 60 mfa, Tiv., 2ia., 5} wv.
14 a., 18/-. E.H.I. Mains Rectifier Transformers 120 volts 20 m/a
ontput, 8/8. H.M.V. Transformers, any A.C. Mains input. 550-0-
330 volts 80 mifa., 4 volts 2 amps., and 4 volts $ amps., 8/6.
TRICKLE TEANSFORMERS, 200/240 v. to 5 v., and 8 v. § a.,
5/8 Mains 110/220 v. to 50 v. mm/n and 4 v.1a.and 4 v. 3a., 4/6.
RADIO INTERFERENCE FILTERS, i polished walnut cases,
71 x 6 x3. LF. or H.I". smoothing, 15/=. L.F. Transformers and

Chokes, all sizes.
LOW COST SOUND RECORDING,
Blanks now 3'3 per dozen.
Electric FEIGH get has ball-
bearing centre gear box and geared
traverse rod. Set with Tracking
Gear, Pick-up and Tone-arm fitted
diamond, $7/6. Tracker gear
only, less Pick-up and Tone-arm,
is 21/8. Diamond Cutter Needles
fit all pick-ups, 7/6. 6in. Blank
Discs, 8/3  dozen. Complete
No. 2, 10/8; Junior Type, /6 each.

Acoustie Sets de Luxe, 18/-:
Complete.

PARCELS of usefnl
a junk-box of Coils, Maunets, Wire, Chokes, Condenser, Switches,

for the It er who wante

ete., mortly ex-W.D. parts worth a lot more than 10 iba., 7/<, or
7 Ihs, for 5/-, post frce. British Isles only.
Dynames, Alternators, Rotaries & Motors ail Sizes.

Send for Radio-Electrical-Scientific Illus. ““N.”

ELECTRADIX RADIOS

218, UPPER THAMES STREET, LONDON, E.CA4
Tel : Central 4611

When writing to Advertisers
please mention
“Practical and Amateur Wireless” -

WRITE for PRICE LIST and FULL PARTICULARS of the NEW
ARMSTRONG RgRio0nam

CHASSIS

COMPLETE WITH SPEAKER

MODEL 3 NBP/T. 7-Valve ALL-WAVE Radiogramn Chassis,
complete with 8in. Matched M.C. Speaker. Cathode Indicator.
short Waves from 15.% to 50 m. CASH PBIGE £7.18.6 or
1 2 /6 wxm ORDEB
plyment: of 13/4.
LIST OF ALL MODELS POST FREE

LONDON RADIO SUPPLY CO. (Est. 1925),
11, OAT LANE, NOBLE STREET, LONDON, E.C.2.
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Bias Measurements

POINT which often puzzles listeners

is the measurement of the bias
voltages applied to either battery or
mains receivers. In the case of ordinary
battery bias the actual indication on the
tapping on the battery should be sufficient,
and the battery should last an appreciable
time, provided that it is used for L.F. work
only. There is no current drain and
therefore, if any test is called for it should
only be necessary to check the total voltage
of the battery with the usual voltmeter
In the case of automatic bias, however,
doubts have been expressed from time to
time as to whether the voltage can be

~

£ o
Measuring bias voltage in an indirectly-heated
valve circuit.

measured. It is, of course, no different
in principle from the use of a battery, and
thus a voltmeter across the biasing resistor
will show the bias which is being applied
to the valve and this applies to automatic
bias obtained in a battery set and to that
used with indirectly-heated valves. The
only point to remember when measuring
the voltage in these cases is that the

‘meter must be .connccted the right way

round—the positive terminal of the meter
being placed on the cathode and the
negative on the earth line. The cathode
is, in other words, positive with respect
to the grid (which is, of course, returned
to the earth line.) The measurement of
voltage in this way checks the efficiency
of the components ‘used in the bias circuit;

d by measuring the anode current at
the same time the accuracy of the resistance
value may also be checked.

Cutting Out H.F. Stage

OME members are using receivers
employing an H.F. stage for long-
distance work, but find that when receiving
the local on the same set the H.F. stage
is not needed. Similarly, when the efficiency
of an H.F. stage is in doubt, it is desirable
to cut out the stage. The simplest way
of carrying out this modification is merely
to remove the acrial lead from the aerial
terminal and connect it, through a fixed
condenser, to the anode of the H.F. valve.
This connccts the aerial, in effect, to the
detector grid coil, and although it may
be joined to the anode and lead as shown
in the accompanying illustration it may be
desirable to disconnect the existing anode
wire and join the aerial to the lead
only. The H.F. valve may then be re-
moved from its socket to cffect filament
current  economy, or for replacement
purposes. If the detector coil is of the

transformer type the aerial may, of course,
be joined to either the primary or the
secondary, but in the latter case it should
be remembered that the winding will be
larger than when the coil is designed
pnmauly as a simple grid coil and thus will
not tune to so low a minimum as when
the primary is in circuit.

Eliminating and Tracing Hum
HEN using mains apparatus it is
often found that if headphones
are being worn, the background of hum
may prevent a weak distant station from
being heard. In such a case, the first step
18 to find what is causing the hum, and
this means that the stage in which it occurs
must be located. The best way of doing
this is to short-circuit the grid of the
output valve direct to earth. If, when this
is done, the hum decreases, it indicates
that the hum iz coming from an carlier
stage, and thus the next stage should be
similarly short-circuited. If the hum
remains constant when one grid is shorted
it will indicate that the hum orviginates
in that stage and it should not take long
then to find the cause, testing by-pass
condensers, decoupling components and
applving the usual tests for interaction
of L.F. feed-back.

A Safety Hint
l’\' A.C.-D.C. receivers it is often found
that the series connected rectifving
valve becomes damaged due to failure of
the smoothing condensers. Tests which
have been carrled out show that this ig
primarily due to the set being switched
off when the incoming A.C. supplv is at a
particular -point in its cycle.  Although it
is therefore a hundred-to-one chance that
this will occur, the risk is present and the
usual method of preventing the surge
trouble should therefore be taken. For
the benefit of those who are not familiar
with the arrangement it should be men-
tioned that it consists merely of the inser-
tion of a low-value resistance in series with
the valve and smoothing choke, connedtinz
the smoothing condenser on the set side
of the resistance. This will then take
care of any surge which arises, provided
that a resistance with a suitable wattage
rating is entployed.

0005 HMFD.

NEW LEAD
JOINED 7O
D AERIAL LEAD

EXISTING
CAP LEAD

-

How to cut out an H.F, stage for test or economy
purposes.
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Club Reports should not exceed 200 words in length and should be received
First Post each Monday morning for publication in the following week’s issue.

THE CROYDON RADIO SOCIETY

Headquarters :  St, Peter’s
8. Croydon.

Meetings : Tuesdays at 8 p.m,

Hon. Pub. Sec.: Mr. E, L. Cumbers, 14, Campden
Road, 8. Croydon.

Hall, Ledbury Road,

R. DE GRUCHY, of Messrs. Everett Edgecumbe,
gave a very imformative talk on “ Radio
Servicing Instruments ”’ to members of the Croydon
Radio Society in St. Peter’s Hall, Ledbury Road,
South Croydon, on Tuesday, February 28th. His
account was most interesting in his detailed description
of moving-coil, moving-iron, and electrostatic instru-
ments, explaining their uses and comparative merits.
Numerous circuits and component values were given,
showing how an accurate current meter may be used
for determining a wide range of voltages and capacities.
Very closely followed was Mr, De Gruchy’s method of
testing electroivtic condensers, field strength measure-
ment, and the application of the decibel scale.

He was also able to give members useful hints for
obtaining the best from their own equipment, and
concluded by describing the many difficulties that
might be encountered, due toincreasingly high standard
demanded of high-grade measuring instruments. He
stressed the care and ingenuity displayed by the
manufacturer in overcoming these difficulties. Next
Tuesday, March 21st, Mr. G. Parr, of the Edison Swan
Electric Co., Ltd., will deal with ‘ Electro ¥ncephalo-
graphy.” The demonstration will be ou very novel
lines and PRACTICAL AND AMATEUR WIRELESS readers
are invited to join members in what should prove a
very interesting evening.

THE EXETER AND DISTRICT WIRELESS SOCIETY

Headquarters : Y.W.C.A., 3, Dix’s Field, Southernhay,
Exeter.

Meetings ;: Mondays at 8 p.m.

Hon 8ec. : Mr. W. J. Ching, 9, Sivell Place, Heavitree,
ixeter.

N Monday, February 27th, members of this society

were conducted over the Kxeter Telephone
Exchange,

This visit had been kindly arranged by the Post-
master, and members visited the manual room, and
were also shown the radio gear, by which it is possible
to use twelve frequencies on one pair of wires. Auto-
matic apparatus was also shown, and many keen
questions were put, and answered very lucidly.

All those interested should get in touch with the
seeretary at the above address.

INTERNATIONAL SHORT-WAVE CLUB (LONDON).
Headquarters ; R.A.C.S. Hall, Cavendish Grove,
Wandsworth Road, $.W.8.
European and GColonial Representative : Arthur L.
Bear, 100, Adams Gardens Estate, London, 8.E.16.
VERY interested audience listened to a lecvure
on ** Amateur Transmitting * given by Mr. E. J,
Pickard (G6VA) at the meeting of the International
Short-Wave Club (London Chapter) geven at the
R.A.C.8. Hall, Cavendish Grove, Wandsworth Road,
8. W.8, on the evening of Friday, March 3rd. Mr.
Pickard described a number of circuits using tetrodes
and pentodes, and with illustrations on the blackboard
he showed how simple it was to build up a cheap but
efficient radio transmitter, Afterwards, some modern
commercial transmitters were shown to the members,
Readers residing in the district are invited to attend
the Friday evening meetings which commence at 8.30
p.m. Morse instruction is given before each meeting,
The International Short-Wave Club will hold its
Sixth Annual Dinner and Dance at Maison Lyons,
Shaftesbury Avenue, W.1, on Saturday, April 15th.
The function will be attended by radio amateurs and
short-wave listeners, together with representatives of
broadeasting organisavions, and the radio manufice
turers, etc. Tickets are 7s. each. Readers of PRACe
TICAL AND AMATEUR WIRELESS are invited to attend.
Early application for tickets is essential.

SHEPPEY AMATEUR RADIO CLUB
Headquarteys : 160 Invicta Road, Sheerness, Isje of
Sheppey.
Hon, Sec. : F. G. Maynard (2CVM), 160, Invicta Road-
Sheerness, Isle .of Sheppey.
Meetings : Thursdays at 7.30 p.m,
HE above radio club held a reorganisation meeting
on Thursday, March 2nd, for the year 1939-40,
and it was well supported. Election of officers took
place, and Mr. F. H. Lane (G3G'W) was elected chair-
man : with Mr. F. G. Maynard as hon. see., and Mr. 8.

Ainge as hon, treas, respectively. Subscriptions, etc.,
were discussed, and put to the vote, and it was decided
to create and maintain a definite programme for the
year. The construction of a club receiver of the
superhet class was agreed upon, and application is to
be made to the authorities for an artificial aerial
licence for the use of the club, when it is hoped the
Theory and Practice of Transmitting can be gone into.
Field days, DX contests, morse classes and club
facilities were discussed, and it is hoped membership
will be increased, t6 embrace all interested in amateur
radio on the island. For further particulars please
apply to the hon. sec. at the above address.

KILMARNOCK AND DISTRICT SHORT-WAVE
SOCIETY

Headquarters : “Wardneck Receiving Station, Glasgow
Road, Xilmarnock.
Hon. Sec. : R. Mitchell, 2FSD, 151, Bonnyton Road,
Kilmarnock.
HE above society has commenced with a member
ship of 25 members, included in which are two
full calls and three A.As. The object of the society
will be to further the knowledge in short-wave receiving
and transmitting in the district. A morse class will also
be started, to be in two sections, beginners and advanced.
Meetings will be on Tuesdays, Thursdays, 8-10.30 p.m, ;
Sundays, 2.30 p.m. onwards; and subscriptions are
53, annually and 6d. per week for senior members,
and 2s. 6d. annually and 3d. weekly for junior members
(16-18). Anyoune genuinely interested will be welgomed
at above headquarters.

EASTBOURNE AND DISTRICT RAD!O SOGCIETY
Hon. Sec.: T. G. R. Dowsett, 48, Grove Road,
Eastbourne, Sussex.
T the meeting held on Tuesday, February 28th,
Mr. J. H. Ayre (G3AT) gave a lecture entitled
“ Five-metre Amateur Communication.” First of all
hedescribed the theory of radiation and its accompany-
ing phenomena. He mentioned that commercial radio
stations do not use low wavelengths, such as 5 metres,
because of the erratic conditions that occur. The
different types of transmitting circuits were also
explained, The Ultra Audion, Ha‘tley, te., receiving
circuits were also studied together with circuits which
could be used for transmitting or receiving by the
turn of a switch, Lastly, he dealt with aerials suitable
for these low wavelengths. Full particulars of member-
Slﬂ) can be had from the hon. secretary at the above
address,

After fifteen years in the radio trade
Mr. R. H. Nunn has resigned from Regen-
tone.

Mr. T. A. Macauley, managing director
of Scottish Securities Corporation, has been
elected a director of A. C. Cossor, Ltd.

Mr. N. H. Blundell, after eight years’
association with the editorial and technical
staffs of “The Trader,” has resigned to
join the Radio Manufacturers Association
as assistant to the secretary, Mr. R. P.
Browne.

Mr. Montagu Norman, Governor of the
Bank of England, will broadcast, on
March 16th, the fifth talk in the B.B.C.
Empire series, “The City of London.”
Owing to Mr. Montagu Norman’s prominent
position, his intimate knowledge of the
Bank and the wide interest taken in his
subject, his talk will also be radiated to
British listeners in the National programme,
This will be Mr. Norman’s first broadcast
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i “ THE CHOICE OF THE CRITICS”’ i

BULGIN

QUALITY COMPONENTS

Specified
for the

“50/- ALL-WAVE 3"

THE DESIGNER of this outstanding and

up-to-date receiver wished to ensure
that users would, without fail, obtain the
outstanding performance of the original—
so he specified ‘' Bulgin’ Components,
which make all the difference, ensuring
success !

Also specified List No. F/C.V.I9
.0005 uF. Condenser, 2/6 each.

MIDGET L.E
TRANSFORMER

For quality and uniform
amplification. With col-
oured leads for connection,
and full instructions.
Ratio 1:3; 82H. in-
duetance ; shrouded, neat,
and efficient.

List No. F/L.F. 858,
4/3 each.

CONDENSERS

For efficient perform-
ance, long life, low cost.
and small size, 400v
max. working, with very
small power - factor.
Wire - ends may be
List N : . clamped or soldered.

ist No. F/P.C. 301, 100 uuF. .

List No. F/P.C. 302, 200 l,':MF. eﬁgl.
List No. :/P.c.zos, .005 UF., 6d. each,

List Ne. F/P.C.P.1, .1 k., 10d. each.

TRIMMERS

For ease of adjustment,
permanence of setting,
low cost, and efficiency.
Capacity range 3-30 UM,
approx. Best quality mica
dielectric;  silver-plated
electrodes.

List No. F/5.W.99,
41d. each.

—AND THE
HEART
of a good set

The wave-
change switch
Without an
etll‘icb il ent and
2 relia) -
ent, here, the rest are useless. Thgicoignlvﬁ?y
Bulgin is specified. List No. (F) 8.208 has snap
action, integral tags, silver-contacts, and un-
failing performance. Suitable knobs—to match
all types—range from 4}d. each.
List No. F/8.208, 6p. 3 way, 3/9 each.

and post today with 3d. stamps for a post-free copy
' of the complete Bulgin Catalogue No. P.W.161.

120 pages and over 1,200 components.

INAME........cooeeieni, SRUI |
1 |
ADDRESS .........o.oooovevinen.. ., s .

] 1
b i
| to A. F. Bulgin & Ce., Ltd., ]

l_'ﬂ' Abbey Road, Barking, Essex. 1
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¢ o o« but you can, even in this cheaper

. PRICES -

W. B., detect that little something the Cabinet Models
Handy .. .. 19/6
others haven't got - 'perfection', Baby .. .. 29/6
Cadet .. .. 39;2
Junior .. .. 49
Give your Set a Square Deal - fit Seaior .. - .. 63/-

" Chassis Models
a W, B, Speaker. Midget .. .. 17/6
. Baby .. .. 236
Yours faithfully. Jomdor .. 226

The originals of this and other users’ letters may be inspected at our offices.

Satisfied customers are

the best advertisementfor

WHITELEY ELECTRICAL RADIO

tentorian

UNIVERSAL EXTENSION SPEAKERS

CO., LTD., MANSFIELD, NOTTS.

CONNECT
WITH CLIX

British  Mechanical  Productions, ILtd.,
79a, Rochester Roiw, London, S.W.1

TRADE NOTES

Is it Alive ?

HE new Philips pocket voltage indi-
cator, which is no larger than a
pencil, is fitted with a pocket clip, and
gives an instant indication of both alter-
nating and direct voltages from 110 to
500 with complete safety.

This neat little instrument, which should
be the constant companion of allelectricians
and which will also appeal strongly to the
* handyman,” comprises a robust Philite
insulating case enclosing a resistance and
a neon tube. Touching the tip of the
indicator against any electrical conductor
produces a glow in the neon tube if con-
ductor is alive. The indicator is strongly
made, and will stand up to plenty of hard
work, and it retails at 2s. 6d.

Cossor Double-beam Oscillograph

A NEW type of oscillograph is announced

by Cossor, and this provides a double
beam giving simultaneous indication of
two independent variables. The cathode-
ray tube which is used has a diameter of
4}in. and a screening electrode placed
within the Y deflector plate zone splits the
focused beam. Each Y plate thus affects
independently a half of the beam. The
two traces, though electrically in phase,
are then spacially 180° out of phase. The
X deflector plate is common to both beams.
The time base which is fitted covers a
frequency range from 5 c.p.s. to about
200,000, and the flyback is automatically
blacked-out at high repetition frequencies.
The synchronisation is positive and a
trigger control provides a means of con-
trolling flyback. All of the usual controls
are fitted, and the price is £25.

F. J. Camm Specifies

HIVAC FOR HIS
“ALL-WAVE THREE”

Wherever economy in costs is allied to
efficiency M operation you will- find Hivac
valves specified. There is no better valve
or better value than the Hivac range of
battery "and mains valves.

D210, 319. VP2I5, 9/-. Y220, 9I-.
As specified for the ‘' All-Wave Three

Just replace your " Old ™ valves with HIVAC medern
equivalents. These British-made valves which are used
by the Worid's experts, will modernise any battery or
mains sets.

Battery types ftrem 3/9; Mains types from 4/6.
HIVAC VALVE CHART [“N*" FREE.

AIWVAC

THE SCIENYIFIC
VALVE

BRITISH

MADE

The High Vacuum Valve Co., Ltd.
111-117, Farringdon Rd., London, E.C.4.

THE BOOK YOU REQUIRE

WIRELESS COILS,
CHOKES AND
TRANSFORMERS :
ANDHOW TOMAKE THEM
By F. J. CAMM
An inyaluable handbook for
every home constructor, and

anyone interested in radio.

LIST OF CONTENTS
Coils, Types and Principles ; Resistance, Induct-
ance and Capacity ; Choice and Use of Coils;
A Simple Tubular Coil ; Screened Coils : Materials
-and Construction ; Screened Coils:  Circuits ;
Screened Coils: A Band Pass Unit; Screened
Coils : Ganging and Switching ; Screened Superhet
Coils ; Short-Wave Coils ; Screened Short-Wave
Coils ; Adjusting and Testing Coils ; Coil Troubles
and Remedies; 465 ke/s 1 ransformers ;
An All-Wave Tuner; Coil Winders ; Selectivity ;
Aerial and Earth Systems; Preventing Break-
through; H.F. Chokes; L.F. and Smoothing
Chokes ; Low-Frequency Transformers; Making
Mains Transformers; Coil Data and Formule.

APPENDIX
Symbols ; Abbreviations; R Code; Dielectric
Constants ; Wavelength Fi nversion

; av

Table; Coil Winding Tables: Wire and Sheet
Metal Gauges: Copper Wire Data; Metric
Equivalents ; Useful Formule,

From al booksellers 2/6 or by post 2/10
from the Publishers,
GEORGE NEWNES, LTD. (Book Dept.),
Tower House, Southampton St., Strand,
London, W.C.2,




-

March 18th 1939

PRACTICAL AND AMATEUR WIRELESS

The dltot does not necessarlly agree with the opinions expressed by his correspondents.
All letters must be accompanied by the name and address of the sender (not necessarily
for publication).

That Elusive Friendly Spirit!

IR,—I am deeply interested in the
correspondence regarding the lack of
friendly spirit shown by wireless amateurs.
A short while ago I wrote to the secretary
of a radio club whose proceedings were
reported in your columns. Ireceived a very
nice letter from him assuring me of a warm
welcome if I came to the next meeting of
the society. I attended the meeting hoping
to establish friendly contact with people
who were interested in all forms of radio.
But the warm welcome was sadly lacking !
I was introduced to no one, and no member
evinced the slightest interest in me. I felt
I was intruding !

I believe I am a reasonably social person.
My job depends largely on my ability to
establish friendly relations with people
who come from every class, and I think I
have been successful in doing this. I am
not particularly pushing or boastful (at
least, I hope I'm not ), but I felt I could
neither give nor gain benefit by becoming
a member of this society.

Surely, every radio society committee
should appoint seme member, whose job
is to devote time to making new members
really welcome; to find out what he is
interested in, and to show him where he
could be of benefit to the society.

I am an old hand at this wireless game,
of the ““ 2. Emma Toc, Writtle ” days, and
would greatly welcome an ‘ Old Timers’
Society,” such as proposed in your journal
recently. But please don’t go back before
1921 as the limit for membership, for that
was the date when I constructed my first
crystal set, with ‘ spider” wound coils,
well soaked in paraffin wax, the whole
mounted on a large drawing- board !

‘T cannot believe such a society could fail
to show the spirit of friendliness of the radio
amateur of the early 1920’s.—“OLp TIMER”
(Tenterden).

Midget 1.5 Valves:
Wanted

IR,—I thank you and your paper for
publishing my letter about a five-valve
superhet, and am also very grateful to all
the readers who have commented on my
suggestion. Another suggestion which I
think would meet with the approval of your
readers would be the production of British
midget valves, such as are on the market
at present, with 1.5 volt filaments which
could then be used with British cells of the
1.5 variety. Many of these types of valves
have appeared. on the American market,
but I have not seen anhy over here in this
country. With the summer months before
us a series of this type of valves would be
very welcome to most amateurs, as it
would dispense with the carrying of heavy
L.T. batteries when these valves were used
in small sets. -I:am very interested in short-
wave work in all its phases, and also in
transmitting, and I would be very pleased

Correspondent

if any of your readers would care to get
in touch with me with a view to corre-
spondence on the subject.—C. HEYNE
(King’s College, Taunton, Somerset.)
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A 14-Mc/s Log from Somerset
IR,—Readers may be interested in the
following log of stations heard on
14 me/s during the last three weeks.
Reception was with ’phones, using a 1-v-1
T.R.F. receiver, battery driven, and a 32
doublet aerial. Readability and signal
strengths are in brackets, and all reception
on ‘phone except for the ZLs and CR7.
VvU2CQ (55), 2SA (56), VK6MU (56),
6FL (55), 3TL (55), 3KX (56), 20P (55),
2AGU (56), 3BM (57), 4JP (56), 5CS (44),
VK7CM (55), VP9G (56), VP3AA (56),
VS7GJ (57), XZ2PB (56), HH2B (58),
W6MZD (55), ITH (56), IKQ (56), CQS
(56), CO2RD (56), 2WM (56), PK1RI (55),
4KS (56), KAILB (57), 1CS (56), 1ME (57),
1JP (56), ZS1BX (55), 2AZ (57), 4H (55),
5Q (56), 6AJ (56), CR7TAB (56), ZL1KR
(55) and 4FW (56).—FrEDp J. Lucas
(Taunton).

Accountancy Examinstione
Ang-i.m:;:s and Sales Mlmgement

AM.1LFire E. Exam.

Applied Mcohuucs

Army Certificaf

Auctioneers umi Eshte Agents
Aviation Engineerin

Banking

Boilers .

Book-keeping, Accountaney and Modern
i Methods

B.§c. (Eng.)

B.So, (Estate Management)

Building, - Architecture and Clerk of
‘Works

Boilders’ Quantities

LET ME HELP
YOU
INTO A KEY

- POSITION

DO ANY OF THESE SUBJECTS INTEREST You?
/ Metallurgy

Mining, nll subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade

icipal and County Engi
Naval Architecture

Preceptors, College ot

Press Tool Work

Pumps and Pumping Machinery
Radio Communijcation

Radio Service Engineering

Rond Making ulnd lnintenanee

Cambridge Senior 8choal Certifieat
Civil Engineering -

Civil Service

Al commetcml Subjects
Commercial

and
Dundtumwlup Al bruwhu -

Sanitation

School Aitendance Officer
Secretarial Exams,

Sheet Metal Work
Shorthand (Pitman’s) -

Short Story Wmhll e,

and exumnnhanu
@eneral Education
6.P:0. Eng. De

pt.
Heating lnd Venhhhon
Industrial Chemistry
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STUDY AT HOME IN
YOUR SPARE TIME

EVERY DEPARTMENT IS A COM-
PLETE COLLEGE: EVERY STUDENT
IS A CLASS TO HIMSELF '

JOURNALISM

.Short Story, Novel and Play
Writing.

« There is money and pleasure in Journalism
and an Story Writing. No apprenticeship, no
age, no examinations, no outfit neeessary.
Wrmng for newspapers, novels or pictures, is
not a gift ; it is a science that can be acquired
by diligent application and proper guidance.
It is the most fascimating way of making
pastime profitable, - Trained ability only s
required, we do the training by post. Let us
tell you all about it. .

DEPARTMENT OF LITERATU'RE 104.

IF YOU ATTEND TO THIS NOW IT MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE

COUPON-—cy5 s

TO DEPT. 104, THE BENNETT
COLLEGE LTD., SHEFFIELD.

Please send me (free of charge)
Particulars of ...... (Cross out line which
Your private advice about does not apply)

""PLEASE "WRITE 'IN 'BLOCK LETTERS ™
Name .ooovveivieninnnns

Address .

DEPT. IO4 THE BENNETT COLLEGE LTD., SHEFFIELD
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LAT EST PATENT NEWS

Grou Abridg can be obtained from the Patent Office, 25, Southampton Buildings, London,
Ww.C2, eltlur sheet by sheet as issued on payment of a subscription of 5s. por Group Volume or in
bound volumes, price 2s. eac!

ALTERNATING CURRENT MOTORS.— motor may initially rotate in either direc-
General Electric Co., Ltd., Peters, W.H., tion, but in the position shown clockwise
Hunter, S. G., and Chubb, A. A. No. rotation is prevented. The motor then
494026. rotates anti-clockwise and the frictional
The direction of rotation of motor 37, contact of the stud 10 then moves lever 6

for driving a radio tuning deviee, is governed to the mid-position so that both projections

by the actuation of relay A or B (Fig. 1) 8, 9 are clear of the cam 5. Specification
through a starter device shown in- Fig. 2, 433298is referred to in the first Provisional

Specification.
\"\E)/"/ A
7 Eﬁ:‘é())’i

Fig. 1.

in which 1 and 2 .are
the stator and rotor
of the motor proper,
the shaft 3 of which
carries a disc 4 having
a projection 5 and a
spring-loaded stud 10
which bears against .
the inner side of a Fig. 2.
ivoted stop lever 6.

}I)‘hla lever is swung about its pivot b
members 11, 12 operated by relays A or
respectively, and when so operated to either
extremity, one or another of the projections
8 or 9 lies in the path of the cam 5. The

LOUDSPEAKERS,—Murphy Radio, Ltd.,

and Brayshaw, G. S. No. 494,696.
A loudspeaker has a disc 3 (Fig. 3) of

sound-absorbmg material disposed on the
axis of, and in front of, the diaphragm 2 and
of such a size that it limits the transmission
of the high-frequency vibrations which are

concentrated
along the axis. A
conical reflector 4,
having a diameter
approximately
oné half that of
the disc 3, reflects
the axially-direct-
ed vibrations to a
curved reflector 5
surrounding the
periphery of the
diaphragm.

NEW PATENTS

These particulars of New Patents of interest
;0 rndlu;s‘ l;.v:::n s:l:crud from t%o Oﬁu:l
urn ents and are .
miesior ssion of the C. Mnlhroz“h.hm&mb’m”
Oﬁu The Official Journal of Patemts can
be obtained from the Patent Oﬁaﬁ. So-!l-

nm{ton uld|iunl. London,

Latest Patent Appliuﬁons. -

50565.—Agate, C. S.—Tuning-controls
for radio-receivers. February 16.

57567.—Baird Television Ltd.,
Anderson, E. G. 0.—Electronic scan-
ning devices for use in colour television
systems. Feb. 2

5277.—Baird Televlsion, Ltd., and Baird,
J. L.—Stereoscopic pro;ectlon Feb,
17.

5565.—Baird Television, Ltd., and Mait-
la.nd. C E.—Radio receivers. Feb-

5278.——Berger, J.—Projector with rotary
coloured screens attached to radio
reception apparatus. Februa; 17.
5331.—Blue, A. H., and Woed,
Radio circuits. February 17, »
5261.—Cole, 1td., E. K., and Kemp, R
—Press-button tuned receivers. Feb-

ruary 17.

5738.—Farnsworth Television, Inc.—
Radio frequency multipactor ampli-
fier. February 21.

5526.—Kear, F. G.—Radio transmitting
systems. February 20.

5325.—Kolster-Brandes, Ltd., and
Beatty, W. A.—Wave transmission
systems involving volume range com-

pressions, etc. February 17.

5323 —Kolster-Brandes, Ltd., and
Smyth, C. N.—Cathode-ray tubes.
February 17.

5141.—Murphy Radio, Ltd., Connelly,
F. C., and Adamthwaite, F—Pte-set
tumng means for radio receivers.
February 16.

5233.—Rudkin, E. P.—Wirecless re-
ceiving systems February 17.

5652.—Shevlin, J. T. (Fides Ges. fur die

Verwaltung und Verwertung von
Gemerblichen Schutzrechten).—
Variable inductance tuning arrange-
ments. February 20.
$464.—Telephone Manufacturing Co.,
Ltd., and Whitehead, C. C——ngh-
) frequency thermionic valve systems.
February 18. .
8$465.—Telephone Manufacturing Co.,
1td., and Whitehead, C. C.—Short-
wave tuning systems. February 18.

Specifications Published.
500,873.—Pye, Ltd., Butler, C. E. M
and Root, E. V. —Adjustmg means
for radio receivers and the like.
500,876.—Cackett, F.- W. (Telefunken

Ges. fur Drahtlose Telegraphie).—

Television signal receivers and the

like.
500,978.—Fernseh Akt.-Ges. — Tele-

vision and like systems and apparatus
therefor.
500,809.—General Electric Co., Ltd.,
and Poperwell F.—Television re-
ceiving apparatus.
500,818.—British Thomson-Houston
Co., Ltd.—Automatic selectivity con-
trol arrangements for radio receivers.
500,991.—Radioakt-Ges. D. S. Loewe.

—Low frequency correction of tele-

vision amplifiers. (Cognate Applica- .

tion, 31289/37).
500,828.—British Thomson-Houston

Co. Ltd.—Radio receiving apparatus.
600, 762 —Schwarzwald A.—Contriv-

ance for use in conjunction with wire-

less or television receiving sets.
500,776.—Michaelis, E.—Cathode - ray
tubes, especially for television.

(Divided out of 491,050).

Printed copies of the full Published
Specifications may be obtained from the
Patent Office, 25, Southampton Buildings,
W.C 2. af *he uniform price of 1s. each.

INDUCTANCES — Lorenz Akt.-Ges., C.
No. 494467.

A variable inductance comprising re-
latively movable windings, 1,2 (Fig. 4) is
provided with a short circuited winding 4
arranged substantially perpendicular to one
?f the 5vmfdmgs 1,2. hThe winding 4 may be
ormed of copper sheet
and may be secured to g oo
either the fixed winding 1 Ehre
or the movable winding 2.
Two  short  circuited
windings  may be pro-
vided, one being secured
to the winding 1 perpen-
dicular thereto and the
other being similarly Fig. 4.

&

- assgociated with the winding 2.

[ AERIAL IMPEDANCE |
i MATCHING

e — d )

ITH the steady increase in the
number of people who are arranging
for the installation of television receivers

in their homes, the technical lmportan(e )

of the aerial and feeder equipment is be-
coming more fully recognised. Radio
reception has suffered considerably in the
past from the inefficient, unsightly serials
which were put up to serve as signal col-
lectors, and too often has a set been blamed
for inferior results which could be laid at the
door of the aerial and lead-in. With tele-
vision, however, especially when far distant
from the transmitting station, the whole
problem has to be tackled in a satisfactory
manner if good picture quality is to be
guaranteed. In every case the receptlon gite
i8 surveyed by a qualified service engineer
who advises the set owner as to the best
position for the aerial itself.

Special Arrangements

A variety of circumstances will govern
the final choice, and among these are the
absence of screening by trees or buildings,
freedom from the radiated fields of any
electrical source of interference both domes-
tic and commercial, ease of erection and the

keeping of the length of feeder cable down -
" to the barest minimum compatible with all

prevailing circumstances. At present, most
of the aerials are mounted exterior to the
house, and a rigid vertical structure
reveals to all the neighbours that a televi-
sion set is in operation in the immediate
locality. Care must be taken to ensure that
the feeder cable chosen is of good quality
or the signal will suffer many decibels loss
in its passage from the dipole aerial to the
set itself. Another important peint to
study is in relation to satisfactory matching
of the impedances of the aerial, feeder, and
set input circuits. If the ohmic values st
these three points show any wide diver-
gence, then the picture will suffer and phase
distortion become evident by the showing
of multiple images, instead of a clear-cut
sharply defined picture edge. The feeder
plugs and sockets may be soldered effi-

ciently, otherwise this can produce mis-

matching as well ag erratic signal strength.
If attenuater pads have to be included to
cut down signal strength, then the correct

value resistances must be used, or here '

again impedance matching will suffer, and
phase distortion once more make its pres-
ence felt. By eliminating any possible
trouble at this point it will give the set
a better chance to.show its capabilities,
and reduce service calls.

"
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I.F. Transformer Connections
‘1 recently had twe LF. transformers
given to me, and these have apparently been
dismantled from a commereial set as they
have no name and no reference numbers or
letters on the bases. Coloured leads are
attached to the bottom, and on one there are
only four leads whilst on the other there are
six. On the first the leads are coloured red,
green, black and blue, and on the other they
are the same with the addition of two
leads coloured yellow and brown. Is there
a standard colour code, and how do I con-
nect these components ? ’—D. W. (Slaith-
waite).
HERE is a colour code adopted in
America for these particular com-
ponents, but it is not general in this country.
It would appear that your components
follow American practice and the code is as
follows : Blue-—Anode ; Red—H.T. ;
Green—grid ; Black—earth or G.B. The
transfornder with six connections is appar-
ently a variable-selectivity component, and
the only component which we know with
two leads coloured yellow and brown is of the
type requiring a change-over switch aeross

these two and to earth, and this provides’

a sharp and a flat tuning position by varying
the peak effect of the transformer.

S.P.C.O. Switch
‘I am trying to build a set recently given
in your pages, and in this is a switch marked
S.P.C.O0. I ordered the parts, and the only
compopent I cannot identify is a toggle
switehi, Bulgin type 5.81. This has two eon-
tacts at each end, and I am afraid I cannot
see how to use this in the eircuit diagram,
as the connections are not very clear on my
copy. Could you please help me in this
case by explaining simply in words as I
cannet yét properly understand theoretical
diagrams ? —T. E. R. (E.17).
'HE .letters S.P.C.0. stand for single-
pole change-over, and the switch you
have obtained is the correct type. If you
connect a meter and voltage source to the
contacts you will find that the pair at each
end are shorted as the toggle is operated,
and, therefore, to convert it for the circuit
in question all that is needed is to connect
together the contacts on one side (that is, at
oppoeite ends). This pair of bridged con-
Adacts is then regarded as the arm of the
ehange-over switch ‘and the remaining two
points are for connection to the appropriate
parts of the circuit.

Field Replacement

“In one of your baek numbers I read
that an energised loudspeaker field could be
replaced by a special type of choke. I had
a speaker of this type and discarded it, using
In its place an ordinary L.F. choke with a
D.C. resistance of about 500 ohims in series
with a 2,000-ohm wire-wound resistanee.
This seems to work quite well, and I wonder

i it is actually necessary to use the special

type of choke mentioned by you. What
Improvement would I get by replacing my
ordinary choke and resistance by the special
choke ? ’—J. R. T. (Margate).

(YUERIES cnd
- [NQUIRIES

120 THE special field replacement choke is

wound to a very high inductance,
comparable with a standard-speaker field,
and has a suitable resistance and current
carrying capacity. In a powerful multi-
valve receiver, of the type which generally
includes an energised speaker, an ordinary
L.F. choke might not provide sufficient
smoothing, as the inductance drops with
increase of current and high-current chokes
are generally of low inductance, unless
specially made. Your arrangement is,
of course, quite in order for a small set
where the current is not very great, and
provided that there is no hum you can
leave your present arrangement as it is.

Television Reception .
“ Would you please send me a eircuit of
a wireless set which receives between 5 and

RULES

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

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

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

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to queriste.

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

Requests for Blueprints must not be enclosed
with queries as they are dealt with by
separate department. :
Send your queries to the Editor, PRACTICAL AND
AMATEUR , George Wewnes, Lid., Tower
House, Southampton Street, Birsnd, London, W.C.2.

The Coupon must be enclosed with every query.

10 metres ? Would you also let me know
as much as possible about * scanning disc’
television as I am very interested in it ? The
set should be a two-valver, battery.  As
cheap as possible. I want it for receiving
Alexandra Palace, 15 or -16 miles away.”’—
R. L. (Bromley, Kent). '
S you are interested in the present
television signals we would remind
you that a scanning disc is not suitable for
the purpose. If, therefore, you are thinking
of building the set to pick up the vision
signals you are doomed to disappointment,
and a more powerful set capable!of feeding
a cathode-ray tube must be used. You
can, of course, receive the sound signals on
a standard simple short-wave receiver, and
if this is all you need we would refer you
to the article in our issue dated December

5th, 1936. o

A.C. Milliammeter

‘I have a good meter reading 1 milliamp
and it is of the moving-eoil type. I wish to
use this for reading A.C. eurrents up to 50
mA, and should like to know how I ean do
this. I believe I shall have to.reetify the
supply first, but it is this whieh I am not

elear ahout.”’~J. E, 8. (Dulwich). _
F you connect the meter across a special
metal rectifier of the T mA type, and then
connect the .A.C. supply to the remaining
two terminals on the rectifier the meter
will give you a current reading which is 11

Fi
A

per cent. higher than the meter full-scale
indication. You can construct shunts
to multiply the range in the usual way,
remembering always that the reading is
increased by the above-mentioned amount.

Wavelength Measutements
““I am a beginner and am now taking a
very keen interest in radio. There is one
point which is puzzling me at the moment,
and that is wavelengths in metres. Are
these metres the same as the French linear
measurement, and if so what is the relation
between them and the signals? Perhaps
you could explain this puzzling point.’’—
S. R. (Cambridge).
METRE in linear measure is 1.0933
yards. -The radiations from a trans-
mitting aerial are in the form of waves,
having the same form as waves in water.
The measurement from the top or crest of
one wave to the next is the wavelength and
is measured in metres. The number of
waves per second is the frequency, and
owing to the rapidity of the oscillations this
is measured in kilocycles per second. The
latter measurement is actually preferable
as it enables one to understand the charac-
ter of various transmissions better than
when wavelengths are used. For instance,
short waves are of higher frequency, and
consequently we, are able to design appara-
tus better when knowing that very high
frequencies are to be dealt with than when
thinking in terms of short wavelengths. It
is becoming increasingly popular to give
frequencies of stations, and eventually
wavelengths in metres may be dropped—at
least in technical works.

Top Caps

““I have just replaced a valve-in my set
and am confronted with the fact that the
previous valve had the anode joined to that

point, and now apparently the grid is taken =

to this terminal. Is there no standard for
this particular eap, and how ean ape tell+
which electrode is' joined to the cap ? &<~
H. L C. {Leeds). )
NFORTUNATELY there is no stan-
dard, and some types of valve have
the grid, some the anode, and in others the
diode joined to the top cap. You cannot
tell by inspection what electrode is joined
to the cap and must, therefore, consult the
makers or their instructional datéd sheet
regarding the valve. There are even
triodes ' in which the grid is taken to’the
top cap, and care is, therefore, necessar:

when replacing valves with top caps. )

Noise Suppression
‘“In reading a specification of a set
recently I saw the term ° noise suppression ’
mentioned. Could you. explain in simple
terms what this is and why it is used in some
sets and not in others ? ’—J. R. (Frinton).
HE term is really an abbreviation of
inter-channel noise suppression, and
is applied to sets in which a very high
degree of H.F. amplification is employed
where special circuits are incorporated to
act against the A.V.C. circuit. To enable
fading - t0 be counteracted automatic
volume control circuits increase the gain
of H.F. or R.F. stages, and when a signal
fades there is a risk of the background noise
rising as the gain of the H.F. valves is in.

-creased by the A.V.C. circuits acting on the

fading signal. A noise-suppression eircuit

- prevents this, and consequently it is only

needed with a powerful receiver employing
AV.C. .

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

S
<y
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Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word, Words
in black face and/or capitals are charged
double this rate (minimum charge 3/- per
aragraph). Display lines are charged at
5- per, line, All -dvanuemantl must be
tions should be

.ddrenerl to the Advertisement Manager,
“ Practical and Amateur Wireless,
Tower House, Southam “rton Street, Strand,

ndon, W.C

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

AUXHALL
still available ; send now for latest price list,
free.—Vauxhall Utilities, 163a, Strand, W.C.2,

cONVERSION UNIT for operating 1.C. Receivers
from A.C. Mains, improved type, 120 watt output
at £2/10/0. Send for our comprehensive list of speakers,
resnstances and other comrponents.
46, Farringdon Street, E.C.4.

WA y London,
Telephone Holborn §703.

NEW RECEIVERS, COMPONENTS
AND ACCESSORIES

ANKRUPT BARGAINS.—List free. Good stock

of new receivers at very low prices. Valves, and

all types of service goods Octal, American and British

types valves. Ferguson 5v. A.C./D.C, all-wave chassis,

complete moving-coll speakers and valves, 753. State

requirements for quote. Repairs. —Butlm, 6, Stanford
Avenue, Brighton.

NEW RECEIVERS AND CHASSIS

LL ARMSTRONG Radio chassis, including Press
Button models, 9 latest models, can be seen
and heard at our Showrooms, Demonstrations daily.
Armstrong chassis are sent on 7 days’ approval,
carriage and packing free.  Armstrong Company
e«have fully illustrated technical catalogue describing
all models.—Armstrong Company, 100, St. Pancras
, Way (formerly Kings Road), Camden Town, London,
N.W.1, Gulliver 3105.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, American, any

make, 24-hour service, moderate prices.—

Sinclair Speakers, Alma Grove, (openhagen Street,
London, N.1.

EPAIRS in Moving Coil Speakers, Cones and .Coils
fitted and Rewound. Fields altered. Prices
Quoted mcludmg Tliminators, Loudspeakers Re-
paired, 4/-; L.F. and Speech Transformers, 4/-, post
free. Trade invited. Guaranteed. Satxsfactlon
Prompt Service, Estimates Free.—L.S. Repair Service,
5, Balham Grove, London, S.W.12. Battersea 1321.

VALVES

MERICAN Valves in Sealed Cartons, all types
5/6 post paid.—Valves, 661/3, Harrow Road,
N.W.10. -

ENGINEERING

mgmsﬁ’

Thll lmiquo l!md-book Ahows

casy
A.l.l.c.l.. l.l.l.lu:h.ﬂ 5
AMIAE,

AXIRE, aad
ona. 3

AMIAE.,
AMLWT.,
similar

grite for this enlightening Hand-book to-day FREE and por:
rltlsh Institute of ln nasrln! 'l'cohnolo{!
409, Shakespeare House, 17, 18, 19, 8

.—All goods previously advertised are |

PREMIER

1939 RADIO

IMMERSION HEATERS, 200-240 Mains. Will
heat a glass of cold water in under 2 minutes,
4/6 each.

PREMIER BATTERY CHARGERS. Waestingh

PRACTICAL AND AMATEUR WIRELESS

_ March 718!!1, 1939

~
AWork of Vital Interest

to All

‘Practical and Amateur

Readers of

Rectification. Complete. Ready for use. 7To
charge 2 volts at$ amp., 10/-; 6 volts at $amp.,
16/6; 6 voltsat 1 amp., 19/6; 12 volts at 1 amp,,
21/-; 6 volts at 2 amps., 32/6.

AUTO TRANSFORMERS. Step up or down A.C.
maing between 100-230 volts. 60 watts, 9/-;
100 watts, 11/6.

Premier Transverse Current Microphone, 20/.
Mg rophone Transformer, 6/-. Table Mike Stand,

BRAIDED METAL SCREENED WIRE for mikes,
pick-ups, ete. Single, 4d. yd. ; Twin, 8d. yd.
COSMOGORD PICK-UP HEADS. Will fit any
tone-arm, 4/6. Piezo Electric Pick-ups with arm.
List price, 42/-. A few only at 32/6 each.
PREMIER S.W. H.F. Chokes, 10-100 metres,
9d.each, Pie-wound, 1/6 each. Screened, 1/6 each.
SHORT-WAVE COILS, 4- and 6-pin types, 13-26,
22-47, 41-94, 78-170 metres, 1/9 each, with eircuit.
5peclal set of S.W. Coils, 14-150 metres, 4/- set,
with circuit.] Premier 3-band S.W. coil, 11- 20,
19-43, 38-86 metres. Suitable any type circmt 2/6.
GOIL FORMERS, 4- or 6-pin low-loss, 1/~ each.
UTILITY Micro Cursor Dials, Direct and 100:1
Ratios, 3/9.

PREMIER Short-Wave Condensers, all-brass
construction, with Trelitel insulation, 15 mmf.,
1/6; 25 mmf, 1/7; 40 mmf, 1/9; 100 mmf.,

2/-; 160 mmf., 2/3: 250 mmf., 2/6.
TROLITUL DOUBLE SPACED TRANSMITTING
CONDENSERS. 15 mmf., 2/8: 40 mmf, 3/6;
160 muwnf., 4/6.

AMERICAN VALYES., We hold the largest stocks
of U.8.A. tubes in this country and are sole
British Distributors for TRIAD High-grade
American Valves. All types in stock. Standard
types, 5/6 each. All the new Octal Base tubes at
6/6 each, 210 and 250, 8/6 each.

EUROPA MAINS VALVES, 4v. A.C. Types,
A.C/HL, AC/L, A.C/S.G., A.C./VMS.G.,
A.C./H.P,, AC/VHP A.C/P.,, and 1 wath
D.H. Peutode: all 4/6 each. AC./Pens., LH.,
§/6; A.C./P.X4, 6/6; Oct. Freq. Changers,
8/6; Double Diode Triodes, 1/6; Triode Hex.
Freq. Ch., 8/6; Tri. Grid Pen., 10/6; 8}-watt
D.H. Triode, 7/6. 350 v. and 500 v. F. W. Re

5/6. 13 v.2amps, Gen, Purpose Triodes, 5/6 ;

Pens, and Var.-Mu. H.F. Pens., Double Diode
Triodes, Oct. TFreq. Changers, 7/8 each, TFull-
wave and Half-wave Rectiliers, 5/9 each.

Premier Short-Wave Kits

Complete to the lastdetail including all Valves and
coils, as well as theoretical and wiring diagrams and
1ucid instructions for building and working. Each
kit is supplied with a steel Chassis and Panel and
usges plug-in coils to tune from 13 to 170 metres.
1 Valve Bhort-Wave Receiver or Adapter Kit .. 17/6
1 Valve Short-Wave Superhet Converter Kit 20/~
1 Valve Bhort-Wave A.C. Superhet Converter Kit 22/8
2 Valve Short-Wave Receiver Kit —
3 Valve Short-Wave Screen Grid and Pentode Kit . 58/6

Premier Moving Coil Meters
Guarantesd Accuracy within + 2 per cent.

Model No. 21. Model No. 311,
3in. square case. S}in. diameter round case.
0-1 m/A. .. . 188 0-1 m/A. .. .28

0-10 m/A. .. .o 178 0-10 m/A. ., o 20/~
0-50 m/A. .. .. 17/8 050 m/A, .. .. 20/~
0-100 m/A. . <o 17/8 0-100 m/A. ., . M/-
0-250 m/A. . . 178 0-250 m/A. ..
Mode! 311, 01 m/A, movement, with calibrated

scale, volts-ohms-m/A., 25/-.

VOLTAGE MULTIPLIER RESISTANCES, zuar-

anteed accuracy + 2 per cent. Al standard

ranges, 1/3 each, |

TAPPED SHUNT to provide readings of 5 m/A.,

25 m/A., 250 m/A., and 1,000 m/A., 5/8.

MOVING IRON METERS. 2! inch flush case.

Mlllmmps rangesfrom 10 mf/A.t0 500 mfA. 1; 3;5;
or 30 amps, 6 or 16 volts. All 5/8 each.

0-250 volts, 10/6 each.

Our City Branch is moving from 185 to 169, Fleet

Streest.  You are invited to inspect the man

BARGAINS at our CGLEARANCE SALE—NOW 0

at 185, Fieet Street, E.C.4. Callers only,

Have you had our 1939 Catalogue, Handbook and

Valve Manual ? 90 pages of Radio
Bargains and Intorugln; Data. Prlee Gd

ALL POSY ORDERS TO : dJubilce Works, 167
wer on Road, London, E.5. Amherst 4723.
CALLERS T0 : Jubilee Works, or 165, Fleet Street,
‘enfral 2833, or 50, High Street, Ciapham,

8.W.4. Macaulay 2381.

Wireless

“CIVIL
AVIATION AS
A CAREER”

By T. Stanhope Sprigg

With an introduction by Lt.-Col. Sir Francis
Shelmerdine, Director-General of Civil
Aviation,

This invaluable book gives compre-
hensive information on each of the
numerous certificates available to
those who wish to pursue a career
in Civil Aviation and a wealth of
other data.

Contents include :

Pilot’s «“ A’ Licence. Pilot’s
“B"” Licence. Master Pilot’s
Certificate. Instructor’s Certifi-
cate. Navigators’ Licences.
Ground Engineers’ Licences.
Balloon Pilots’ Licences. Air-
ship Pilots’ Licences. Wireless
Operators’ Licences. Exhibition
Parachutist’s Licence. Gliding
Certificates. Syllabuses of Ex-
aminations. Books for Study.
Principal Civil Aeronautical
Training Centres. Apprentice-
ship Training Centres, etc.

HAND THE FORM BELOW TO YOUR
BOOKSELLER,

who will gel gou “ CIVIL AVIATION AS A

CAREER,”’ for 5]-,thus saving postage. Altemnatively,

send  the "Form with Postal Order for 514 to the

Publishers and the Book will be sent direct to you by

refurn.

To GEORGE NEWNES LTD. (Book Dept.),
Tower House, Southampton 8t., London, W.C.2. |
Please send me, by return, one copy of

*“ CIVIL AVIATION AS A CAREER,"’ for
which | enclose Postal Order for 5/4. I

P.O. NO. iSuiiiiiniiiiiiiiiiieneinen I
NAME. ... oveeeeeeerenenn e — |
ADDRESS ... I

Georye Newnes, Lid.



qugh 18ih 1939

RECEIVERS, COMPONENTS AND
AGCCESSORIES
Surplus, Clearance or Secondhand, ete.

OUTHEKN RADIO: Big new bargains. Coil
Units, Push-button Units and Kits.
49 1939 ALL-WAVE Tuning Units, Ixcept-
/ \UJ, tionaloifer. List value },4/10/0 Fartory
wired, tested and aligned, ready to connect to amplifier,
Demgned for latest octal base valves in A.C. or
A.C./D.C. eircuits. Comprises complete switch and
coil assembly, 2 L.F. transformers, aerial and oscillator
valveholders, gang condenser and de-luxe 3" slow-
motion dial in one compact chassis (6” x 6% x 24),
with full technical data. Coverage 16-30, 170-500,
800-2,000 metres,
/ L1939 PUSH-BUTTON All-wave Tuning
6 Units. List value, 6 gns. Specificati
a‘s above, comprising aerial, vscillator and L¥. stages.
5" manual dial and 6 Pugh-button Tuning.
2 7 /6 1939 ALL-WAVE Coil assemblies, comprising
aerial, oscillator coils and q“'t(h ready
wired in compact umt ready for connection to {0005
mid. gang condenser sm(l I.F. stages.
LATEST 8 button Push-button Tuning
“. 'Units, List47/6. Maodernise your receiver
now by fitting one of these units. Only 3 wires to
connect to any type of receiver, mains, battery, straight,
T.R.I". or superhet. Complete with escuteheon, knobs,
station name tabs for any selected stations, and hard-
ware, No beiter units made. Gives 7 stations and
manual,
29 6 6 BUTTON Push-button Tuning Units.
List . As ahove, but gives any
gelocted five stations and ** manual.”
22 6 5-BAND 3-valve DPentode battery Kits.
An unbeatable bargain., Large numbers
sold. ILatest 1039 desiun. Comprises metai chassis
and all accessories and hardware.  Price with valves,
34,

I(/)/ A.R.P. Radio OQutfits, comprising finest
crystal set, pair headphones, aerial and carth
equipment, switch, ete. A complete emergency
installation.
7 AR.P. Qutfit. As above, but with single
/ ’phone in neat pocket canvas carrying case,
in red or green,
]I A.R.P. Crystal Receivers. Finest quality
« _ with semi-permanent detectors.
5 B SOUTHERN'S fanmous bargain parcels of useful
.

radio  components : coils,  transformers,
resistors, circuits, cte., value 21/-.
8 TELSEN A.C./D.C. 5-range ‘multi-meters ;
« 4/-. Ace “P.0O.” Microphones. American

Type Valves, full range, 5/3 each.
6 ORMOXND Loudspeaker Units,' new and
« Dboxed. Unshrouded type, 2/-.

6 TELSEN W349 Midget Iron Core coils;
3/ . dual-range coils, 2/6; with ‘aerial series
condenser, W76, 3/3.

6 COMPLETE 2-way Morse Practice Outfits,

/ each  instrument comiprising Key, buzzer
and code on hakelite base. IFull jnstructions. 21
High-grade * Lelegraph ” morse keys; 1/4, Buzzers
in neat bakelite cases.

BARGAINS in sets and acces .

I,OO assorted wire end  resistors,  5/6. 24

tubular condensers np to .5 mfid., 6/-; Volume controls,

less switch, assorted values, 776 doz., with switeh, 11/6.

PARCEY of assorted vicing components.

IO/ At Jeast 100 articles @ v ances, tubulars,

micas, mnables, electrolytics, wire, «leeving, volure
controls ete., ete.

Terms : Cash with order or on delivery. Postage paid.

QUTHERN RADIO, 46, Lisle Street, Leivester

Square, London, W.C. (Gerrard 6653).

SITUATIONS VACANT

PRACTICAL AND AMATEUR WIRELESS i

/8LE pOSITION FOR YOU

A WIRELESS OPERATOR IN THE ROYAL AIR FORCE
has an interesting job with responsibility and fine opportunities of promotion.
No special qualifications are required. All that is needed is that you should be
between 175 and 35 years old, physically fit, and well enough educated to follow
the course of ifistruction.

You will learn to operate wireless sets on the ground and in the air. You will
become a member of an Air crew and have the chance to be an Air Gunner and
even an Air Observer. As you are promoted, your pay will steadily increase, and
don’t forget that in the Royal Air Force you are clothed and housed and have
four good meals a day. You will have plenty of sport, opportunities for travel,
holidays with pay, and a grand lot of men as your friends. And while you are
doing your Air Force training, you will be preparing yourself for a job in civil
life, and a good job too, for Air Force training is good training.

Life in the Royal Air Force is described in a booklet called “ A Life for Men.”
You can get it free by filling up the coupon below and posting it to The O/C.
London Recruiting Depot, Victory House, Kingsway, London, who will put
you in touch with your local Recruiting Officer. Do it to-day.

ROYAL AIR FORCE

ELEVISION.—All those who wish to enter this
T new profession should apply at once for free
handbook to  British  Instilute  of ¥ngineering
Technology, 18P, Stratford Place, London, W.1.

MISCELLANEOUS

HIERW'S MONEY IN RADIO!—If you under-
stand radio you can make substantial profits in
gparetime, Forhintsand ideas get MONEY-MAKING
MADE EASY, by L. Harvey Wood. Available from
all booksellers, 2/6 net, or by post, 2/10, from the
Publisher, ¢. Arthur Pearson, Ltd., Tower House,
Southampton Street, London, W.C.2,

VERYMAN’S WIRELESS BOOK, by F. J, Camm,
E 3s.6d. Aninvaluablebook ofreference, explaining
the operation, upkeep and overhaul of all types of
wireless receiver., 200 illustrations. From all Book-
gellers and Newsagents, or by post 4s, from George
Newnes, Ltd. (Book Dept.), Tower House, Southamp-
ton Street, Strand, London, W.C.2.

IXTY TESTED WIRELESS CIRCUITS, by F. J.
Camm, 2s. 61.—This handbook contains every
modern cirenit complete with instructions for assem-
bling, component values, and notes on operation,
Obtainable at all Booksellers and Newsagents, or
by post 3s. from George Newnes, Ltd. (Book Dept.),
Tower House, Southampton Street, Strand, London,
W.C.2,

The Officer Commanding (Dept. IRW/VVT),
London Recruiting Depot, Victory House, N,
Kingsway, London. anme

Please send me free

booklet «“ A Life for Address
Men.” (Noobligation

is entailed).

When writing to Advertisers ADVERTISEMENT INDEX
please mention Page
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The Magazine Of

SCIENCE

FANTASY is a magazine of popular
fiction in the H.G. Wells-Jules Verne
tradition—a magazine to stimulate
the imagination in that most fascin-
ating of all fields, the future. What
Wells foresaw—the moving stairway
and television—has come to pass.
Verne'’s *Round the World in
Eighty Days " has been reduced to
less than a week. FANTASY'S
stories of the aircraft of to-morrow,
of wars to come, and of scientific
achievements of the future . . ..
these, toe, are all within the bounds
of possibility. FANTASY will enter-
tain you as no other story magazine.

®

You must read these Long
Complete Stories

WINGED TERROR
THE TROJAN BEAM

\ CLIMATICA

L~ VALLEY OF DOOM
{ll VAMPIRE OF THE VOID
iWilll  PEOPLE OF THE DEEP
A 3& THE DISCOVERY OF NIL

¥
128 PAGES i R ey

With the Most Imaginative \IX\! Special Science Feature
Stories Ever Written

i TERMINAL IN SPACE |

/

Of all Newsagents and Bookstalls, or by post I/2 from
The Publisher, George Newnes, Ltd., Tower House, Southampton St., Strand, London, W.C.2.

George Newnes, Lid

Published every Wednesday by Groree Newwxes, LoaTtep, Tower House, Southampton Street, Strand, Lomdon, W.C.2, and Printed in England by

Tur NEwses & Peanson Privtiva Co,, Lap., Exmoor Strest, London, W.10. Sole Agents for Australia and New Zealand : Qorpox & Gorom, Lrp. South

Africn : CENTRAL NEWs AcENcY, LD, Prachical and Amatsur Wireloss can be sent to any part of the World, post free, for 178, 8d.-per annum ; six monthe.
88, 10d. Reglstered at the Oeneral Post Office as a newspaper and for the Canadian Magazine Post,




