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EVERYBODY'S GETTING THE
EDDYSTONE SHORT WAVE MANUAL

Would you like to receive a Book, that with the friendly pages and pages of information-illustrated constructional articles
freemasonry of a clever fellow experimenter, goes thoroughly for building simple S.W. Receivers, low and medium power
into the matter of modern Short Wave practice-showing Transmitters, Amateur Communication Receiver Preselector,
how to build, gripping your enthralled interest with clear-cut Cathode -Ray Oscilloscope, etc., etc. 30 photographs, nearly
demonstrations of little understood Short -Wave appliances? three dozen diagrams, details of how to build,- etc. Every
Such a book is the Eddystone Short Wave Manual. It contains page alive with up-to-the-minute interest for people like YOU.

Price 1/- from W. H. Smith, Radio Dealers or 1/2 Post Free from Stratton & Co., Ltd., Eddystone Works, Bromsgrove
Street, Birmingham. Don't miss it ! GET YOUR copy TO -DAY.
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It may not be Leap Year but you can propose
to him that when he offers you a cigarette it
should be a Wills's Gold Flake. Let him
know that your taste in cigarettes is the same
as his -that the flavour of the fine Virginia
tobaccos of which Gold Flake are made
appeals to women as much as to men. The
other alternative is to buy your own and
show him that young women to -day can
have Wills of their own.

WILLS"

GOLD FLAKE :

is Utz mom cigandle
tkat women like

N.B. You can get Wills's Gold Flake CORK -TIPPED
as well as Plain. Ten for 6d. Twenty for 1/-

G.F.B. 642

A Career in Aviation

NAVIGATION

.....................

Two pilots
at Imperial
Airthay s
Air Naviga-
tion School

AND

RADIO

This authoritative article tells you how the rapidly
growing importance of radio in relation to
aviation means increased opportunities for those
seeking careers in this field. FLYING also invites
you to write for any special information you

require on this subject.

Take advantage of this offer-get FLYING to -day!

In this week's

The Popular Air Weekly

all Newsagents and D.
EVERY

Bookstalls FRIDAY

Geor,:e Newnes, L;d.
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ROUND the WORLD of WIRELESS
Valve Types

THE newcomer may be pardoned for
expressing ignorance concerning the

appropriate type of valve to be used in a
given stage of a modern receiver. Tetrodes,
which at one time were only used in H.F.
stages and which were otherwise known as
S.G. valves, are now regularly employed in
the L.F. stages, and in at least one range of
valves have replaced output pentodes.
Pentodes are suitable for use in any stage of
a receiver, although made in different
types. No doubt there will be a time when
valves will be standardised and reduced to
a minimum of types, but in the meantime
a careful check has to be kept of new types
and the passing out of old ones. In this
issue we continue the details given concern-
ing pentodes and tetrodes, and we hope
this will clear up the matter for those who
are finding it confusing to know just what
each valve type is intended for, and will
enable every constructor to select a suitable
valve for any particular circuit which he
may desire to make up or with which he
may wish to experiment.

Television in Germany
RUMOURS have been current that the

German authorities intended to close
down or move the television transmitter
situated on Amerika House. It is now
officially stated, however, that there is no
intention of closing down the transmitter,
but as it does not fully serve the main part
of Berlin it has been considered whether
or not there is not some alternative site
which would be more effective.

Broadcasting in Ceylon
THE total number of licence -holders in

Ceylon is approximately 6,000, it was
stated by the Minister of Communications
recently in welcoming the Governor of
Ceylon to the thirteenth anniversary cele-
brations of the Colombo Broadcasting
Service.

All -India Radio Additions
NEW stations shortly to be opened by

All -India Radio will be situated at
Bengal, Dacca and Trichinopoly. These
will be independent stations broadcasting
their own sectional programmes. The
establishment of a 5 -kW station at Triven-
dram (Travancore State) to operate on the
medium -waveband is also being contem-

plated. It is also stated that the Government
of the Travancore State proposes to install
100 receivers in various State colleges and
schools.

New Italian Stations
ITALY has introduced some 42 -metre

transmissions, operating with call -signs
I2R011, I2R012 and 12R013. The wave-
length being used by 12R011 is 41.55
metres.

ON OTHER PAGES
Page

F. J. Camm's 50s. All -wave
Three .. .. 27

Thinking About Portables 29
On Your Wavelength .. 31

Short-wave Section .. .. 33

Readers' Wrinkles .. 35
An Experimental A.C.

Amplifier .. .. 36
Those Puzzling Pentodes -2 38
Practical Television .. .. 40
Practical Letters ..
Club Reports
Queries and Enquiries

.. 43

.. 44
47

Listeners Answer Back
WllEN the B.B.C. Exhibition was at

Nottingham Denis Morris, Midland
Public Relations Officer, answered at the
microphone a number of questions and
comments by listeners. A similar idea is
being tried in an outside broadcast (Midland,
March 29th) from a hall in Kettering,
when Mr. Morris will address a meeting
there. The last few minutes of his speech
will be broadcast and then listeners in the
audience will have an opportunity of
putting their own points of view about
broadcasting at portable microphones for
about a quarter of an hour. Their points
and the speakers' replies will thus make the
bulk of the broadcast programme. It is
hoped to follow a similar procedure at one
or two other places later in the year.

The Atomic World
OF special interest to technical -minded

readers will be the talk to be given on
March 28th (Wales) by E. J. Williams,
Professor of Physics at the University
College of Wales, Aberystwyth. The talk
is entitled " The Atomic World."

An Hour at the Opera
THE Torquay Municipal Orchestra, led

by Harold F. Petts and conducted
by Ernest W. Goss, with Nan Maryska
(soprano) as the soloist, will broadcast
a concert entitled " An Hour at the Opera "
from the Marine Spa, Torquay, on March
29th. The Marine Spa was formerly the
principal concert hall in Torquay, and the
concerts by the Municipal Orchestra are
being held there during the reconstruc-
tion of the Pavilion, which was opened
in 1912.

Trovatore
REPLACING" Der Freischiltz," Verdi's

" II Travatore " has been scheduled
as the last of the current quarter's series of
full-length studio opera productions. It
will be broadcast from St. George's Hall on
March 31st (National) and April 3rd
(Regional). During the summer, opera
broadcasts are expected to be available
from Covent Garden, Glyndebourne and
Sadler's Wells, and Stanford Robinson,
chief of the B.B.C. Music Productions
Section, has therefore postponed " Dot
Freischtitz " until next autumn.

"This and That"
PROFESSOR

JOHN HILTON, one of
the outstanding personalities of radio.

has not been broadcasting regularly since
1937. Listeners should be interested to
hear that he is returning to the microphone
in a series of thirteen weekly talks to be
given on Sundays. As on previous occasions
his talks will be entitled This and That,"
and he will be speaking on anything that has
occurred to him as interesting, amusing or
exciting during the previous week. Perhaps
the secret of Professor Hilton's success as
a broadcaster lies in the fact that there is
practically nothing under the sun that he
does not find interesting, and in his ability
to communicate his interest in a vivid
manner to his unseen audience. The first
talk will be given on April 2nd.
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ROUND the WORLD of WIRELESS (Continued)
Turkey Popularises Broadcasting

THE Turkish Government has decided
to import or manufacture 50,000

wireless sets free tf duty, and to distribute
them to the population in out-of-the-way
villages at vary low prices. No licence
tax, at first, will be charged; in order
to encourage the people to become! radio -
minded. The receivers will be of such
a type that the Ankara broadcasts may
be heard in every district of Turkey
in Europe, and Asia. The Ministry of
Public Works which is sponsoring this
system of education will hold the monopoly
for trading in cheap receivers, leaving the
private dealers to handle the more expensive
sets.

Australia's New High - powered
Station
ACCORDING to a recent report, the

new high-powered naval radio station
at Canberra, which is claimed to be the
largest in the southern hemisphere, is
nearing completion. Five separate trans-
mitters- are being installed, all of which
may be used simultaneously.

Obituary
WE regret to record the death of

Mr. Robert Chignell, O.B.E., the
celebrated composer and singer. Mr. Chig-
nell, who was fifty-six, lived at Aucassi»,
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bouts in each pool meeting until the
champion is decided. This broadcast will
be given in the Regional programme.

City of Birmingham Orchestra
REGIONAL as well as Midland listeners

will hear on March 23rd the City of
Birmingham Orchestra's performance of
Elgar's symphonic poem, " Falstaff," which
is the chief work in their concert at the
Birmingham Town Hall. Leslie Reward
is the conductor.

Variety from Northampton
THE variety bill on March 29th will be

broadcast from the New Theatre,
Northampton, and will be heard by Regional
as well as Midland listeners. The principal

Zoe, a remarkable Alsatian police dog attached to the Sydney (New South Wales) police force,
is here seen obeying instructions from her trainer, Constable Denholm, of the Bourke Street Police
Barracks. With a miniature receiving set strapped to her back, Zoe performed numerous tricks
at the direction of Denholm, who was secreted at a microphone 50 yards away. She walked up
and down ladders, turned a tap on and off, put on her own collar, tool, it off again, and filled

a billycan from a tub of water.

Horley, Surrey. The name of Robert
Chignell must be familiar to all owners of
radio sets, for in fourteen years no fewer
than 2,500 of his works, including many
special arrangements, have been broadcast.
Mr. Chignell specially composed the music
for the series of broadcasts Of the adapted
version of Victor Hugo's novel, " Les
Miserables."

Fencing

CHARLES
DE BEAUMONT, Epee

champion of Great Britain for the
last three years and captain of the fencing
team which represented Britain at the
Olympic Games in Berlin in 1936, will give
a commentary on the Final Pool of the
Foils Championship of Great Britain, which
will be staged at the Salle Bertrand on
March 31st. The championship is organised
on the pools system, the winners of the

turns are well-known broadcasters-Anna
Winn ; Cavan O'Connor, The Vagabond
Lover ; Jack Wilson and Harry Engleman,
syncopating pianists, who will be making
their first appearance as a double act on
the halls ; and Ivan Huckerby and his
Aston Hippodrome Orchestra, playing
from the stage.

Bath Music Festival
PART of the programme of a concert

from Bath on March 22nd will be
broadcast on the Regional wavelength,
when Albert Sammons will play Elgar's
Violin Concerto in E minor.

Cinderella Comes to Supper

"
CINDERELLA Comes to Supper " is

the title of a programme of music,
songs and stories in the form of a drawing -
room concert, with the Cinderella of Emile

Littler's pantomime at the Prince of Wales
Theatre, Birmingham, as the chief con-
tributor. The others will include Dorothy
Summers, Marjorie Westbury, Cicely Gay
and Stuart Vinden.

Mr. Robert Chignell, O.B.E., the well-known
composer, whose death is recorded on this page.

" Music Hall " from Hull
ABROADCAST from the Alexandra

Theatre at Hull 'will be heard on
March 31st, not only on the Northern
wavelength but in the Regional programme'
also. Besides a variety excerpt from the
theatre at night, listeners at noon on the
same day will be able to take a peep by
radio into the theatre during a rehearsal
for the evening's show.

SD ILVIE IS 1!
PROBLEM No. 340'

Hoiden decided to build a superhet and t,

purchased a set of coils and I.F. transformers
by a well-known maker. He found a munber
of useful parts in his spares box, including a
superhet type ganged condenser-which he
verified by checking that the. vanes in one
section were cut away. He built the circuit
to a standard design,. but fOund that he could
not, obtain satisfactory tracking throughout
the entire range. He checked the wiring of
the circuit and all values and found that these !
were perfectly In order. What was the
trouble ? Three books will be awarded for the
first three correct solutions opened. Entries f
must be addressed to the Editor, PRACTICAL
.AND AMATEUR WIRELESS, George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must be marked
Problem No. 340 in the top left-hand corner
and must be posted to reach this office not
later than the first post on Monday, March
27th, 1939.

Solution to Problem No. 339
When Kennedy connected the primary winding

between anode and earth he short-circuited signals
and K.T. He should have taken the other end of the
primary winding to H.T. positive, or choke -fed it.

The following three readers successfully solved
Problem No. 338, and books have accordingly been
forwarded to them : J. P. Cook, " Aintree," Chepstow,
Mon ; M. S. -Crothall, 4, Chart Road, Folkestone ;
Win. A. Ge11(118, 10, Rugby Terrace, Larne, Co. Antrim.
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Further Details of F. J. Camm's 501-
11111,111111111 1111111111111111111 iiiiiiiiiiiiiiiuiiii All -wave Three

Completing the Constructional Work, and Operating
Details of this Remarkable Low-priced All-wave Receiver

IN last week's issue we gave the
main constructional details of

this new receiver, and no difficulty
should have been experienced in
this part of the work. The wiring,
whilst not difficult, must be carried
out carefully, and this applies particu-

larly to the switch unit. In the
wiring diagram which was published
last week the artist drew the contacts
in the form of two rows, so that the
relationship between them could more
easily be seen. In Fig. 5 in that issue
we showed a rear view of the switch
and indicated how the centre six
contacts related to the surrounding 18.
It is thus possible to connect the first
grid, for instance, to any of the
internal six contacts, provided that
the associated three contacts are
immediately above, as shown in Fig.
5. If, however, you regard the
lower row of contacts in the wiring
diagram as representative of the
internal row in Fig. 5, reading from
left to right and starting with letter
A, then the upper row, in the same
order, will commence at As and
proceed logically to F3. A good plan
when wiring a switch of this type

is to take one section at a time, and
to check as the wiring is completed
by means of a meter and battery.

AI

T

A2

H
F
C

C2

Three-quarter
view of the
complete re-

ceiver.

CS

VI

C7
Cs

This avoids the necessity of taking
down all connections afterwards should
it be found that a mistake has

occurred.

Battery Leads
There are no difficult points in

wiring, other than the taking of the
usual precautions to make certain
that components which are held in
position by *king are rigidly at-
tached. The short-wave choke, for
instance, should be wired to the
switch with fairly stout wire so
that it remains up against the side
runner in the position shown in
the diagram, whilst the resistances
and chokes should all occupy the
positions shown. The use of screened
sleeving should be carefully noted.
and in the case of the reaction
condenser the return from the
moving vanes is taken via the
screening of the wire for the fixed
vanes. In other words, only one
lead is taken to the reaction con
denser, and this is for the fixed
vanes, but the moving vanes arc
joined to earth through the screened
sleeving and the associated wir-
ing. The lead from the reaction
coil and from the reaction con-
denser are run together near the

V2
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=On CO

712

0
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Theoretical circuit of the 50/- All -wave 3.
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F. J. CAMM'S 50/- ALL -WAVE THREE
(Continued from previous page)

switch and the screened sleeving is
there soldered together with a short
length of bare wire, and this is
taken through hole 5 in the chassis
and returned to the moving vanes
of the ganged condenser through the
projecting arm on the centre plate.
Battery leads are attached at the
point indicated, and although these
are shown projecting through the
rear runner this has only been done
for clarity and it is not essential to
take them through this part of the
chassis. In the chassis drilling details
in Fig. 3 last week, we did not show
a hole for these leads as it was thought
desirable to leave the placing of this
to individual requirements. In some
cases a constructor may wish to use a
horizontal type of cabinet with the
speaker at one side of the set, and
thus the batteries would have to be
placed at the side of the set. There
is ample room at hole 4 to enable all
leads to be brought through at this
point and this may therefore be used
for the purpose. Alternatively, a
clearance hole may be placed at any
other part of the chassis, provided
that care is taken to knot the cords
or otherwise guard against their being
pulled away from the point of contact
when handling the plugs.
Trimming

Before testing the receiver the
trimmers on the ganged condenser
should be removed entirely. To do
this, unscrew the adjusting nut and
then carefully unscrew the small bolt
which may be seen near the end of
the soldering tag connection. When
this has been removed the trimmer
plate and mica washers may all be
taken away, but the small bolt
should be reinserted as it assists in
holding the fixed section in place.
It is preferable, therefore, to bend up
the circular part of the trimmer to
a vertical position and screw it back
on the condenser, but do not bend
the top down so that it will short-
circuit to the projecting screw of the
original trimmer.

When construction is completed
the wiring should be carefully checked
before placing valves and batteries
in circuit. When quite certain that
everything is in order connect the
aerial and earth, using the medium -
wave position for the aerial for
preliminary tests. The bias applied
to the first coil circuit should be
1.5 volts for preliminary tests. This
may be modified as desired, the
valve in that stage being a variable -
mu type and increase of bias will
decrease sensitivity. The bias for
the output valve, with a 120 -volt

H.T. battery, should be 3 volts.
With these bias voltages the total
H.T. consumption is approximately
o milliamps. A reduction may be

effected by increasing the bias on the
output valve, at the sacrifice of the
power -handling capacity and quality
given by the set. Next switch the
set on by means of the combined
volume -control and on -off switch,
and turn the wave -change switch
to the central position (medium
waves). Stand the set on its side
and rotate the main tuning condenser
until the local station is heard. The
two small trimmers underneath will
now enable you to bring the station
into line with the engraving on the

dial and also to line up the two tuning
circuits. When this has been done
turn to a point at the top end of the
medium -wave band and see if any
adjustment is needed. The setting
should hold good for long waves.
On the short waves, of course, the
trimmer for the aerial is not in circuit
and the aerial is aperiodically coupled
to the first valve. When satisfied
that the trimming has been properly
completed, the set may be turned
over and is ready for installation in a
cabinet. The correct impedance load
for the output valve in this particular
model is 16,50o ohms and the appro-
priate setting on the loudspeaker
should be made for this value.

SPECIFICATION FOR F. J. 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
C7) (New Times Sales), 4s. ad.

One slow-motion drive assembly, including
scale, escutcheon, etc. (Pete -Scott), Ss. 6d.

One plain wooden chassis with 3 runners
(Peto-Scott).

One multi -point switch, type S.208 (Bulgin),
3s. 9d.

One reaction condenser, type C.V.19 (C8)
(Bulgin), 2s. 6d.

Two trimmers, type S.W. 99 (C2 and C9)
(Bulgin), 9d.

Six fixed condensers: two .0001 mfd., type
P.C.301 (CI and C6) ; one .0002 mfd.,
type P.C. 302 (C10) ; one .005 mfd., type
P.C. 205 (C11)- two .1 mfd., type P.C. P1
(C4 and CS) (Bulgin), 3s. 31c1.

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

(C12) (Dubilier), 2s.
Four fixed resistors : one 25,000 ohm 1 -watt

(R1) ; one 2,000 ohm watt (R4) ; one
250,000 ohm 1 watt (R5) ; one 2 meghoms
1 watt (R3) (Erie), Is. 3d.

One volume control with D.P. switch (R2)
(Erie), 4s. 6d.

One 4 -pin, one 5 -pin and one 7 -pin chassis -
type valveholders (Clix), Is. 8d.

Six type 8 sockets (Clix), 6d.
One component -mounting bracket (B.T.S.),

4d. (See text).
Six No. 5 master plugs (Clix), 9d.
Connecting wire, flex, one length screened

sleeving, screws, etc.
One V.P.215, one D210 and one Y.220 valve

(H ivac).One120-volt H.T. battery.
One 2 -volt L.T. accumulator.
One W.B. Stentorian Junior loudspeaker.

TELEVISION FEATURES
TELEVISION DELICACY IN

HONOUR OF FRENCH PRESIDENT
MARCEL BOULESTIN, the cookery expert, is

devising a special television delicacy in
honour of President Lebrun, who is on a State
visit to this, country.

M. Boulestin will describe his new dish,
which he calls "Rouget Marseillaise," in the
evening television programme on March 24th.
" It will be patriotic-red, white and blue,"
says M. Boulestin. " To the red of a mullet,
I shall add ' the blue of the sea,' and the bread
will supply the splash of white. The whole
will be perfumed with rustic poetry-and
garlic."

"MAGYAR MELODY "
" MAGYAR MELODY," Eric Maschwitz's

musical romance at His Majesty's
Theatre, will be the first complete musical
comedy to be televised direct from a theatre.
Viewers will see the entire ploy on the evening
of March 27th beginning at 8.30 p.m. and
continuing with intervals until after I I p.m.

Produced by William Mollison, the play is
the work of Eric ("Balalaika ") Maschwitz,
former B.B. C. Director of Variety, Fred Thompson
and Guy Bolton. Lyrics have been written by
Harold Purcell and Eric Maschwitz, and the
music is by George Os ford and Bernard Grun.

The cast includes Binnie Hale. Arthur Mar-
getson, Stella Arbenina, Roger Treville, Betty
Warren, Jimmy Godden, Jerry Verno and Betty
Bucknell. Walford Hyden conducts his Magyar
Symphony Orchestra.

Three television cameras will be used, one
being installed in a stage box for " close-ups "
and two in the dress circle.

DINGHY SAILING
DINGHY sailing will be televised direct

from the Thames at Putney on the after-
noon of March 26th, when some thirty or forty
of these small boats will come into the picture.
The commentary will be given by Peter Scott,
one of the outstanding dinghy enthusiasts in
this country, who has represented Great Britain
in dinghy races in America. Dinghy is an
Indian word for " small boat." Viewers will
see a large number of the twelve -foot type of
dinghy assembled for a race. The boats must be
passed as seaworthy, though this does not
absolve the crews from acting as ballast ;

dinghies have no keels, and it requires some
gymnastic skill to maintain stability in a squall.

"THE SWITCHBACK,"
A JAMES BRIDIE COMEDY

JAMES BRIDIE'S comedy, " The Switchback,"
which is to be televised in the evening

programme on March 24th, deals with the
adventures of a country doctor who believes he
has discovered a cure for phthisis. But his cure
is found to be based on a fallacy and the doctor
after being involved in a newspaper stunt is
struck off the Medical Register. It is then that
his adventures begin, and he tastes the delights
of freedom, described with all the fun and
wisdom which are to be expected from a Bridie
play.

James Gibson will ploy Dr. Mallaby, and the
part of the errant Mrs. Mallaby will be taken
by Leslie Wareing. The producer will be
Moultrie Kelsall.

" The Switchback" will be repeated in the
afternoon television programme on March 28th.
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Thinking
ABOUT this time of the year most

constructors begin to consider the
question of building a portable

receiver. The object of this is usually to
permit of a certain amount of experi-
menting out-of-doors, and partly to provide
entertainment in the garden or on picnics
or tours in the country. The first question
concerns the type of circuit to be employed.
and the second is in connection with the
components to be employed.

When the constructor is prepared to
spend a couple of pounds on components
he can quite easily make a really compact
set, using midget valves and parts, but if

Fig. 1.-A simple
type of two -value
circuit which is quite
satisfactory w h e n
reception of the local
station only is re-
quired, or when a
low -volume output from
the speaker will suffice.

About Portables
" The Experimenters" Make
Some Suggestions for Those
Readers who are Contemplating
the Construction of a Simple
Type of Portable Receiver from

Standard Parts
" Straight " Circuit

What kind of circuit is to be used ? In
general, it is better to use a simple one.
unless for special reasons an attempt is to

H. T.+1

the idea is to employ standard parts, many
of which are probably on hand from
previous receivers, the matter calls for
different treatment. And since rather
more care is called for when making a
receiver from midget parts, we propose
to consider here only the construction
of an outfit from standard components.
It should be pointed out, however, that
constructional details for a good midget
portable were given in the issue of PRACTICAL
AND AMATEUR WIRELESS dated March
19th, 1938, a copy of which can be obtained
if desired for 4d. post paid from the Publish-
ing Dept.

IINSP/L L.IBLE ":7CCOAfilLA TOR

5Y/Y
SPERNER

LF YRLYE

L. F
7.4...q/VSFORNER Der 11 F.

YRCyE V9I-YE

2o,0oon H3+2

H T -

60mA

L T.

be made to receive a wide variety of
programmes. In the latter case a superhet
would be indicated and, if the complete
set is to be really compact, a fair amount
of careful experiment would probably be
necessary before a suitable design were
evolved. Additionally, it would be desirable
to make use of a number of midget com-
ponents. Our preference is for a well -made
two- or three-valver. This will give good
speaker reception from a couple of local
stations at least, and probably from a
number of others in good conditions.
More depends upon the final tuning -up
of the set than upon the circuit.
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Fig. 1 shows an arrangement that is
both simple and effective, without being
startling or original. A couple of battery
pentodes are used as detector and L.F.
amplifier, coupling between them being by
means of a transformer ; this, incidentally,
can be a very small one provided that it is
intended for direct feed, and that the
primary will safely handle about 1.5 mA
of D.C.

Smooth Reaction
It will be seen that a standard type of

coil is used, and that reaction is applied
to the grid circuit. Reaction is extremely
important in a receiver of this type, and
must be adjusted to operate smoothly.
If it is " ploppy " reception is bound to
be unsatisfactory on all except nearby
stations. To smooth the control, a 200 -ohm
resistor is included in the reaction circuit.
This can be rated at +.-watt or even less,
since it does not have to carry any direct
current. A separate H.T.-I- lead is pro-
vided for the screening grid of the H.F.
pentode used as detector, and the anode
circuit is decoupled.

With a set of this type a throw -out aerial
is a practical essential, since a frame is
not sufficiently sensitive unless made very
large. The earth lead is not essential,
especially if a metal or metal I ised chassis
is used, to which the L.T.- lead is con-
nected, but reception will often be slightly
improved if an earth lead can be attached.
A short metal spike can be used when the
set is in the open country or in the garden.

Three -valve H.F.
Before considering suitable methods of

construction we might look at the other
circuit shown in Fig. 3. This is similar
in the main to that in Fig. 1, but has an
H.F. pentode used as pre -detector amplifier,
a triode detector and a power pentode
in the output stage. Additionally, grid
bias is obtained automatically by utilising
the voltage drop across a resistor in the
H.T.- lead. A 50-mfd. electrolytic con-
denser is used to by-pass the bias resistor,
and this has a voltage rating of 12, which is
ample for the G.B. voltage normally

reciut isirednIt not possible to give the value of the
resistor, since it is dependent upon the total

Fig. 2.-A suggested arrange-
ment of parts when making a
simple portable suitable for
housing in a container similar
in proportion to a g ramophone-
record case. The drawing
on the left is not necessarily
to exact scale and the lay -out
is intended mainly as a
suggestion. How the finished
set would appear is shown on

the right.
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THINKING ABOUT PORTABLES
(Continued from previous page)

H.T. current consumption and the particu-
lar pentode employed. The current con-
sumption is also governed by the voltage
of the H.T. battery, of course. When the
total current consumption is known, the
value of the bias resistor can be calculated
by dividing the G.B. voltage required by
the current in milliamps, and multiplying
the result by 1,000. Thus, if the total
current were 8 mA and the voltage required
4, the value would be 500. As a matter
of fact, this value is most frequently
required.

Construction
With regard to the form of construction

to be adopted, much depends upon the
shape of container preferred, or upon the
carrying case into which the set is to be
fitted, assuming that a case is available.
An old gramophone record case is often
convenient, when the set can be made on
a chassis built up from sheet aluminium
and plywood as shown in Fig. 2. All
receiver components are mounted on a
strip of metal sheet made into a channel
section about 21in. wide and 10 to 12in.
long. The tuning condenser, whether
single or a two -gang unit, must be of the
midget type and can be mounted on the
metal strip. The speaker unit-a 5 -in.
cone would be necessary-is mounted as
near as possible to the receiver components
on the five-ply board, so that there is room
for the batteries at the other side of the
case. This general form of construction
could be followed whether making a two -
or three -valve receiver. It will be under-
stood that a circular hole or a fancy fret
would have to be cut in the side of the
carrying case ; this could be of greater
diameter than the speaker cone, and could
therefore be made central in the side of
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be available, although these are not now
made. A solid dielectric condenser would
in any event be used for reaction.

It can be seen from Fig. 4 that a complete
inner frame is made for the case, this being
built from plywood and aluminium sheet;
this makes the complete set easily remov-
able from the case when it is desired to
modify it. The speaker is mounted on a
thin five-ply sheet, which also serves to
conceal the batteries. This five-ply could
be held rigid by passing screws through the

edge of the case into small wooden blocks
glued and nailed to the plywood, or by
fitting such blocks to the sides of the inner
frame and passing screws into these through
the plywood.

Self-winding Aerial
It has been assumed so far that a throw -

out aerial would be used. This is certainly
recommended, partly because it is often
more effective than a frame, but also
because it considerably simplifies ganging
difficulties. When using a frame consider.
able trouble is always experienced before
two condensers-one acting on the frame
and one on the inter -valve coil-can be
made to line up ; this is because of the
entirely different inductive and capacitative

O E GANGED

Fig. 3.-A three -valve circuit, with H.F. stage, which is more effective than the arrangement shown
in Fig. 1.

the carrier. A large sheet of speaker silk
could be glued over the plywood board to
face the hole in the container.

For an Attache Case
If the set were to be built into an attaché

case of standard proportions the arrange-
ment shown in Fig. 4 would prove con-
venient. In this case it would be necessary
to use two separate condensers for tuning
(if the H.F. circuit were adopted) unless the
case were unusually deep. Alternatively,
a two -gang solid dielectric condenser might

properties of the coil and frame. If it can
be arranged, an excellent idea for the
throw -out wire is that shown in Fig. 5,
where it will be seen that the wire is self-
winding on a spool.

The spool can be built up from discs of
plywood or even stout card, and is firmly
fixed to a 4 B.A. or 2 B.A. threaded
spindle. A coil spring is anchored to the
case and a length of thin, strong string is
passed from this to the mounting spindle.
When the wire is coiled on the spool the
spring is not tensioned, but as the wire is

March 25th, 1939

withdrawn the spring is stretched. Conse-
quently, as soon as the end of the wire is
released the spring rotates the spool and
winds on the wire. Thin rubber -covered
flex is most suitable for the aerial wire
since it is easily coiled. The method of
fastening the string to the spindle is to
clamp it between two nuts or to tie it to
a collar clamped to the spindle. It will
be seen that the greater the diameter of the
spool in relation to the diameter of the
spindle, the greater is the length of wire

Fig. 4.-The illustra-
tion on the left gives
an idea for the lay-
out of a small port-
able to be carried in
an attache case of
standard proportions.

that will be self-winding. Usually a few
feet is sufficient, but when a greater length
can conveniently be used, an additional
piece can be twisted round the end of the
wire of the built-in aerial. Note that the
end of the aerial wire is taken through a
slot in one side of the spool and soldered to

PLYWOOD 0/5CS

AER/o9L 1E490
TO SET

Fig. 5.-How a self-winding throw -out aerial
can be made when the space permits. The'. wheel"
should be as large as permitted by the design of the

set.

the spindle. Connection to the set is
obtained through a springy contact plate.

Frame -aerial Data
As most readers are aware, if a frame is

to be wound, the medium -wave section
should consist of approximately 60ft. and
the long -wave section of about 150ft.
when the aerial is about lft. square.
These lengths are given as approximate
because they depend to a certain extent
on the perimeter of the aerial. The lengths
finally chosen must be decided by trial,
arranging them so that the setting of the
two tuning condensers (assuming that a
separate one will be used for the frame)
require to be set to about the same reading
for any particular station.

LATHE WORK FOR
AMATEURS

By F. J. CAMM
1/-, or 1/2 by post from

George Newnes, Ltd., Tower House,
Southampton St., Strand, London,

W .C.2.
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ON YOU,
Wireless Licence Increases

THE great increase in the listeners'
army goes on, for the Post

Office, in February, issued 839,5oo
receiving wireless licences, which
represents an increase of 14,409 in
the number of licence holders after
making allowance for expired licences
and renewals. The approximate total
number of licences in force at the
end of February, 1939, was 8,944,30o,
as compared with 8,561,340 at the
end of February of 1938, an increase
during the year of no less than
382,960. During the month there
were 375 successful wireless prose-
cutions. These figures seem to indicate
that very shortly the wireless market
must depend for its profits upon
replacements, or rather the sale of
replacement sets, unless, of course,
someone radically changes design
by discovering some new principle,
or inventing some new device which
will render all our sets obsolete. It
seems to me that the only thing in
the scientific offing which can do this
is the television receiver, for some-
time in the not too distant future we
shall all want to own television sets.
We are told that television is here,
and " you can't shut your eyes to
it." Remember the old sets which
were sold in thousands about a dozen
years ago ? No one thought that they
would be obsolete within a couple
of years. As soon as television has
become a national service, and I
hope it will be soon, our present
receivers will be scrapped. I feel
that the sooner the B.B.0 embarks
upon a national television service
the better. At present it is causing
sales to languish, for people are
awaiting its arrival, and they are
afraid to purchase a new receiver lest
it go out of date within a few months.
When television is a national service
I am certain that the licence figures
will reach astronomical limits.

The Perfect Earth
BETWEEN moments of a calli-

graphical evisceration of my
opinions, " Torch," as you know, bursts
into song. I do not know whether
the spring is responsible for the
following, but as I should hate to
think of " Torch " suffering from an
ingrowing poem, once again I accord

VELENGTH

By Thermion

him the privilege of my space for
the following :
My bomb -proof shelter has arrived ;

At present it's unused,
And at such waste of useful space

I am indeed bemused.
Let's hope no swarms of foreign 'planes

Will ever cloud our skies ;
And, whilst we're waiting, cannot I

Some useful end devise ?

" A hen -pen for some Plymouth Rocks ? "
The wife says, " Just you dare!

No beastly hens shall ever scratch
My flowers up, I swear."

" A kennel, then, for Fido ? "
The wife lets out a squeal ;

" My darling Fido shall not sleep
Inside those walls of steel ! "

" Some flowers, then, to fill the eye
With pleasure and delight ? "

" No, that's no use, for flowers need
A good supply of light."

" Well, what about a rustic bower,
In which to take our tea ? "

The missus gives a nasty look,
And says : " You're telling me 1 "

" Then would it be of any use
To do your weekly wash ? "

" The laundry, sir, takes care of that ;
Why must you talk such bosh ? "

" An outdoor dormitory, then,
When your relations come ? "

The wife says, " Sure ! You sleep in it ;
I hope you'll find it fun."

* * *

Hush ! Half a mo ! I feel- a rush
Of brains towards my head I

A length of insulated wire
To it shall soon be led.

Three feet it's buried in the soil
At last I see its worth.

Loud cheers ! Whilst waiting for the bombs,
The perfect radio earth !

The " Comb "
IN a recent case in which twelve

individuals were charged with
and pleaded guilty to operating
wireless sets without a licence, it was
stated that Government officials had
toured various streets in the town
With an apparatus called the " comb,"
which enables them to detect houses
in which radio sets are being used.

I should very much like to know

how this particular piece of apparatus
is able to detect a non -oscillating
radio set. These Post Office people
are very clever, I know, and I do not
have sympathy for those who try to
rob the B.B.0 of its small licence
fee. You cannot obtain for Jos.
such a service in any other industry.
in any other country in the world.
but my thirst for knowledge is whetted
by the thought that they can detect
a non -oscillating wireless set.

A Bigger and Better Radiolympia
I WAS present at a luncheon the

other day where the guest of
honour was Sir Stephen Tallents.
He spoke on the B.B.C.'s plan to
assist in making Radiolympia the
biggest and best ever.

Emphasising the ambitious nature
of the plans for this year's show,
which will open on August 23rd.
Sir Stephen said that the B.B.C. was
already hard at work, in collaboration
with the organisers-the R.M.A.-
devising new attractions which would
demonstrate to the public in a way
which had never been done before
the tremendous range of entertain-
ment offered by modern broadcasting.

It was too early yet to give details
of the lines on which they were
working, but the B.B.C. looked
forward to Radiolympia as their great
opportunity and to taking a large and
interested public behind the scenes
of sound and vision broadcasting.
He was certain that Radiolympia,
1939, would attract a record attend-
ance to see and hear in novel form
the latest developments in sound
broadcasting and television.

Speaking of the R.M.A.'s plans
Colonel Ozanne (Chairman of the
R. M.A. Exhibitions Committee)
stressed the diversity of the attrac-
tions which would be found at this
year's Show. As well as being the
focal point of radio interest through-
out the country, Radiolympia would
have something to interest everybody
-young or old, technical or non-
technical ; the enthusiast or the
occasional listener.

Radiolympia, 1939, would, of
course, show the world the very
latest developments in British radio
and television, but it would do very

Visitorsmuch more than that.
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would be able to find a whole day's
entertainment, whether by witnessing
the dramatisation of broadcasting
technique and personnel or in the
many other features that were being
planned, of a kind that could not be
seen or heard anywhere else.

The Show would also be designed
to bring home to listeners a fuller
realisation of what they were missing
by continuing to use old and out-of-
date sets which could not possibly
do justice to the realism of modern
broadcasting. Some novel ideas were
being developed to help the public
to recapture the thrill and the
imaginative appeal of radio.

With all these attractions, and
with the earlier and more extensive
publicity which was also being
planned, a record attendance was
expected this year, and the whole
exhibition was being laid out on new
lines making for the greatest possible
comfort of the visitors.
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" Each Instrument is Heard "

I
MENTIONED the other week
that one of the modern slogans

is that the modern set enables you
to hear all of the instruments in the
band. My comment was as far as
jazz is concerned that it is an argu-
ment in favour of an old set. The
following rhyme summarises the
situation :
Do we feel much exultation when we hear

a mighty " Bong,"
When a drummer too exuberant gives a

whack at brassy gong ?
Does it introduce new pleasure in the bosom

of our home,
When we hear those dirty noises played

upon the saxophone?
Are we filled with joys ecstatic when the

cornet goes " wah-wah " ?
And the trombone starts its wailing like

an elephant's pa -pa ?
When with tintinnabulation which is

childi,11 and absurd,
Is there any great advantage when " each

instrument is heard " ?
And is there not more solace for our tired

and weary soul
When the instruments are blended into

one harmonious whole ?
When the " Uke " is heard a -wailing and

the violin a -screech,
Are we not too sadly tempted for some

hefty thing to reach
To pitch at our poor radio. set and stop

the beastly row,
Of bands and crooners making noises like

some love-sick cow ?
And almost futile " Better Sets " to which

our fancies bend
Without improvement here and now-

from the ' transmission end."
A better set becomes much worse ! This

should not be forgotten
When childish tintinnabulations make half

the programmes rotten.

Summer Use of Sets
AT the luncheon to which I have

referred Sir Stephen Tallents
dealt with the B.B.C. market research
system which showed conclusively

that in the summer months the
listeners who used their sets between
6 p.m. and 8 p.m. were 6o per cent.

hof the maximum winter total for
that period, while after 8 p.m. the

. percentage was as high as 85.

Hum and the. Pick-up
ONE of the main difficulties which

confront the user of a pick-up
associated with A.C. mains apparatus is
hum. In many cases when an existing
set is modified so that a pick-up may be
used it is found that hum cannot be
removed. Screening the leads and with
effictive earth connections to the screens
fails to effect any improvement. In several
cases it has been found that the trouble
is not due to the leads nor to the method
of connecting the pick-up. The trouble in
these instances has been direct induction
between the motor and the pick-up coils.
Where a synchronous motor is used it
may be found that if the pick-up is held
just above the turntable and slowly moved
towards the centre the hum will increase
as the pick-up nears the centre of the
table. In some cases a sheet of metal
on top of the motor -board, directly
beneath the turntable, connected to earth
may prevent the trouble, but several in-
stances have been met where it has been
impossible to cut out the hum unless the
pick-up were changed.

Aerial Insulation
THE efficiency of the aerial is recog-

nised as being one of the most
important points of installation by most
constructors, but the method of carrying
out the best arrangement from an insulation
point of view is not always appreciated.
In many cases a good single insulator is
used and thought to be sufficient. It must
be remembered, however, that when an
insulator is exposed to the air, especially
in big cities, it quickly becomes coated
with a film of soot which is conductive,
and it is thus possible for the insulator
to be short-circuited. A chain of insulators,
even of very small dimensions, is pre-
ferable as, although these may also become
coated, they will move in the wind and the
risk of a continuous conductive path
between each one will thus be removed.
A long leakage path is the point to aim at.

Volume Controls

THE question as to whether or not a
wire -wound volume control may be

used in any particular circuit is not always
simple of solution. Wire -wound com-
ponents may be inductive, but apart from
this fact the question of the current -
carrying capacity has to be borne in mind.
The wattage rating of the component
should, therefore, be the first consideration,
and a suitable component then selected at
that rating. In H.F. circuits it is generally
desirable to avoid inductive components.

Sir Adrian Boult to Visit Preston
THOUSANDS of music lovers in

Preston, Blackburn, the Fylde,
and North-west Lancashire generally,
are looking forward to March 29th
as the day which will bring a rare
musical " treat " and the outstanding
event of the music season in the
north-west-the visit of the full B.B.C.

' Symphony Orchestra, under its con-
ductor, Sir Adrian Boult, to Preston
to give a public concert there.

It will be the seventeenth journey
into the provinces to be made by
this " crack " orchestra (of 119
players) which has a world-wide
reputation. Since December, 1934,
when the orchestra first appeared out
of London-at Manchester-it has
travelled as far north as Aberdeen
and Dundee, as far west as Plymouth
and Swansea, as far south as South-
ampton, and has played at most of
the important centres of the Midlands
and the northern counties of England.

Skilled Porters' Feat
IN its travels, undertaken in pur-

suance of the B.B.C.'s policy of
making its Symphony Orchestra a
national rather than a metropolitan
institution, it has also gone abroad :
in 1935 it played at Brussels, and in
1936 in Paris, Zurich, Vienna, and
Budapest. Its appearances at these
European cities, as at the British
centres, were outstandingly successful.

It is a tribute to those responsible
for the orchestra's journeyings that,
in all the thousands of miles it has
covered, not one of the 119 players'
instruments has suffered.

Toscanini's Praise
THE orchestra has also in recent

years had the honour of playing
under the world-famous conductor,
Toscanini, who, after their first series
of concerts under his baton in 1935,
said : " The B.B.C. Symphony Or-
chestra is one of the best I have ever
conducted." In 1937 the orchestra
gave two more series with Toscanini,
summer and autumn, and a fourth in
the summer of 1938. In May this
year they will once again be con-
ducted by the maestro in seven
concerts of works by Beethoven.
This will be the B.B.C.'s principal
contribution to the London Music
Festival, and the Queen's Hall is
already sold out for all the seven
concerts.
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SHORT-WAVE
SECTION

SHORT-WAVE CIRCUIT PROBLEMS
, Why Some Circuits Appear to be Better

than Others, and Anti -fading Aerial Details.
By W. J. DELANEY

WE are often asked to recommend a
short-wave set for a beginner,
and accordingly suggest a simple

detector L.F. combination. It so happens,
however, that a few weeks later we may
receive from the querist a glowing report
of performance with two or#three pages of
stations which have been received, or on
the other hand, a complaint that the set
brings in a few stations on 50 metres and
nothing below. It is, in such cases,. only
possible to say either that the set has been
wrongly built or made from defective parts,
or that it is not being used in the correct
manner. There is, however, an important
point in connection with short-wave re-
ceivers which is often overlooked and which
is impossible to explain in every circum-
stance. For instance, at the time this
article is being written the B:B.C. are
apologising for being unable to give an
American relay because " conditions are
unfavourable." It will be realised that if
they, with their elaborate circuits, are
unable to obtain sufficiently good results to
enable a station to be relayed it would be
hopeless to expect a simple battery set to
give readable signals. It is, therefore,
important to remember when first trying
out a short -waver that bad results may be
due to bad atmospheric conditions. To the
ordinary listener there is, unfortunately, no
way of ascertaining whether it is conditions
or the set which is at fault, although a very
good plan is to use a 40 -metre coil and
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endeavour to receive a local amateur
transmitter. You will generally find this
possible and by listening to the conversation
will be able to gather whether or not
conditions at the moment are good or bad.

Aerial Design
Should you hear that he is getting some

good long-distance results, and you are
unable to do so you will know that either
your set is not being worked properly, is
defective, or that your aerial is not pulling
its weight. If you have built a published
set from guaranteed parts, and have made
a good job of wiring, etc., you can rule out
the set and concentrate on the aerial. Do
not make the usual mistake of the beginner
in thinking that because you wish to receive
stations from the other side of the world
that you must put up the largest aerial
possible. On the short waves you will
often find that a very short wire, erected
with every possible precaution from the
point of view of insulation, will be better
than the largest and highest aerial you can
put up. Insulation is probably more
important than length in this connection,
although which is resonant at
some point on the short waves will obviously
give better results than one which is not.
Although most listeners put up a horizontal
aerial, it will probably be found that a
vertical arrangement will be more effective,
although in this connection it is found that
local conditions will have a marked effect
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in this direction. Interference will un-
doubtedly be less with a vertical aerial, but
it is always worth while to carry out
experiments with the aerials before modify-
ing a receiver design.

Fading
The most annoying part of short-wave

reception is fading, and there are many
suggestions for overcoming this trouble. The
latest idea, as has already been explained in
these pages, is that wherein two separate
aerial systems and H.F. stages are used,
arranged so that the aerials 'are in a certain
relation to the wavelength as regards their
separation, and with a form of A.V.C. to
cut out amplification on the H.F. stage
which receives the fading half of the signal.
Is there a simpler way of carrying out this
idea ? Here is a good source of experiment
for the enthusiastic amateur. Two aerials
connected to a standard receiver will be
found to give some form of fading com-
pensation, but is there not some way by
which they may be connected so that they
balance one another and give the desired
results ? Slow fading is not so simple to
overcome, but if the signals fade right out
they become unreadable, whilst high-speed
fading generally acts so quickly that
you can read' the signal through the fading.
We shall be glad to receive details of any
experiments which readers may have car-
ried out on this side of short-wave work.

Adaptability
As conditions vary from night to night,

one suggestion which has been made is
to use a standard L.F. amplifier, with plug -
on R.F. stages. When conditions are good
a simple detector stage is connected, and
when poor conditions are experienced, a
powerful multi-H.F. unit or a superhet
unit are used. Most amateurs find, however,
that the superhet or multi -stage receiver
gives such an increase in amplification that
background noise is raised to the level
where signals are not worth while. It is for
this reason that many prefer the simple
detector stage. It is definitely quieter, but
this is only because of the lack of ampli-
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For reliability and long-range work a multi-valv_
receiver of this type is generally employed. This is
the Air -Hawk 9, first described in our issue dated

Nov. 26th, 1938.
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SHORT-WAVE SECTION
(Continued from previous page)

fication and obviously signals will be weaker.
When headphones are used, hqwever, it is
surprising what range may be covered, and
a study of the logs which have been pub-
lished from time to time on our Letters
page will show that this type of circuit in
the hands of the amateur gives the best
results. It needs a certain amount of
patience to tune in stations from the mast
distant parts of the world, but when con-
ditions are right it can be done.. When
conditions are wrong, then it will generally
be found that the multi -valuer will also be
found wanting. For the beginner who is

'anxious to carry out real experimental
work, we therefore recommend the de-
tector L.F. combination, and when this is
working properly time should be devoted
to aerial design, with a view to overcoming
the effects of fading. A careful note should
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A single -valve receiver is often used with good
effect by the beginner, in spite of its simplicity.

be kept of the experiments and the results
obtained. Do not be haphazard in the
experiments. Every change should be care-
fully recorded so that it is not difficult
to know just what may be responsible for
any change in the results obtained. Rotata-
able aerials ; aerials with rotatable reflec-
tor systems ; aerial networks and similar
devices are undoubtedly the most practi-
cable devices for the beginner, but unortho-
dox ideas should certainly be tried, as it is
obvious that the characteristics of short
waves are still only partly understood and
it is often found that departure from
orthodox methods usually results in dis-
coveries which revolutionise modern prac-
tice.

The two extremes in short-vave receiver
design are illustrated in this article, but it
must again be emphasised that it is impossi-
ble to guarantee any particular performance
for a short-wave receiver.

1 Leaves from a Short-wave Log
041100~41611.1 411100114111.0411.411114M.O.O.M.00M.M.4.0.P....M.1011.1.10411111.1,4104

A 60-kilowatter for Lithuania

THLitE
huanian Government has ear-

marked in this year's budget a sub-
stantial sum of money to defray the cost
of a 60 -kilowatt short-wave station to be
installed near the capital for the broadcast
of the Kaunas radio programmes through-
out the world. It is hoped to bring the new
station into operation by the spring of 1940.
In the meantime LYR on 32.21 m. (9.32
me/s) is relaying these radio entertain-
ments, but is likely to be replaced shortly
by one of the following channels : LYZ2,
31.5 m. (9.523 me/s)

'
LYZ3, 25.21 m.

(11.9 me/s), or LYZ4, 19.61 in. (15.3 me/s).

Albania Carries Out Further Tests
ZAA, Tirane (Albania), is trying out a

series of channels ; latest reports
show the logging of experimental broad-
casts from this station on 30.04 m. (9.987,4
me/s) between G.M.T. 20.45-21.00. Other
channels tested are 19.03 tn. (15.765 me/s) ;
29.71 in. (10.097 me/s) ; 40.07 m. (7.487
inc/s) ; and 41.61 nr. (7.21 inc/s).

Addis Ababa Again Logged ,
THE Abyssinian short-wave transmitter

has been heard working on 31.06 in.
(9.66 me/s) between G.M.T. 19.00-20.00.
This is the channel used by LRX, Buenos
Aires (Argentine Republic).

News from British Honduras
MEWS bulletins in the English lan-
1 111 guage are broadcast daily at G.M.T,
01.30 every Wednesday, Friday and Satur-
day by ZIK2, Belize (British Honduras),
on 28.3 in. (10.6 me/s).

Latvia Tests on 10 -metre Band
LISTENERS report reception of the

first ultra -short wave broadcasts from
a station giving the call YL2CB, and
believed to be situated at Riga (Latvia).
The channel used was 28.8 me/s in the
experimental amateur transmitter band :
ti me : G.I.T. 15.00-15.30.

Proposed Short-wave Station for
Palestine

T is stated that a new short-waveI
transmitter is to be erected in the

immediate vicinity of Jerusalem. Although,
so far, no mention is made of the channel
allotted, it is expected that it will be in
the region of 14.4 me/s.

Radio Eireann Testing
THE li-kilowatt short-wave station

erected at Moydrum, near Athlone
-(Eire), is carrying out test broadcasts daily
on 16.82 m. (17.84 me/s) and on 31.27 in.
(9.495 me/s.). Other channels to be tried
out are 25.55 m. (11.74 me/s) and 48.47 m.
(6.19 me!s).

Proposed Iranian Broadcasting Net-
work
ACONTRACT has been placed with a

British concern by the Iran (Persian)
Government for the erection of a network
of short-wave transmitters, including one of
2 kilowatts, and of which the power can
eventually 'be increased tenfold. The
channels allotted to this station are 30.99 m.
(9.68 me/a) and 48.74 m.(6.155 me/s), and the
call -signs are EQC and EQB respectively.

Radio Relays from Hawaii
THE channel adopted for the relay of

programmes from Hawaii, and, in
particular, running commentaries on foot-
ball matches played in that island, for
re -broadcast over the North American net-
works, is KQH, Kahuku, on 20.11 m.
(14.92 me/s).

Good Signals from Mexico City

BROADCASTS
from the 10 -kilowatt

station XEWW in Mexico City, on
31.58 m. (9.5 mc/s), are easily logged between
midnight G.M.T. and 01.00, i.e., on Sunday
night -Monday morning, when an edu-
cational programme is transmitted in the
English language. The call is Radio
Nacional Mexicana, La Voz del America
Latina XEWW (Aykis-ay-dooble-vay).
The interval signal heard consists of 4
chimes (ascending scale). The studio
closes down with the call, and a message
in the morse code, at about G.M.T. 05.00.

Broadcasts from China
IN addition to the transmissions made
1 daily on 31.56 in. (9.5 me/a), XGOY,
Chunking, appears to be working also on
26.32 in. (11.4 me s) from G.M.T. 06.00-
06.30. Listeners also state that broadcasts
have been heard on 19.75 in. (15.19 me/s).
The station is on the air daily continuously
between C.M.T. 21.00-23.30 with news
bulletins in the English, German and
French languages, and with a concert of
Chinese. native music.

New Swiss Radio Schedule
THE temporary 100 -watt transmitter

which is being tested by the Swiss
Federal Communications Company (Radio
Section) at Schwarzenburg (Switzerland) is
now broadcasting regularly every week -day
on 31.46 in. (9.535 me/s) from G.M.T.
18.00-19.00

'
on 19.6 in. (151305 me/s)

from G.M.T. 22.45-00.45, and on 25.28 m.
(11.865 me/s) from G.M.T. 01.00-02.00.
Other channels to be tested are 11.7 m.
(25.64 me/s) ; 13.94 m. (21.52 me/s) ;
16.87 m. (17.784 inc/s), and 49.55 m.
(6.055 me/s). The station will shortly be
endowed with a 25 -kilowatt transmitter. 

Listen to Malaya
CAREFUL tuning in the afternoon hours

may bring you a good programme
from ZHP, Singapore, on 30.96 in. (9.69
me/s). The studios are on the air from
Monday to Saturday inclusive between
G.M.T. 09.40-14.40, but the best time for
reception in Western Europe is from
G.M.T. 13.20 when the English news
bulletin is given. If, you hear our National
Anthem at the close -down you may be
sure of your correct identification.

Another Change in Colombia
HJ6AB...A., Pereira, formerly on 48.82 m.

(6.145 me/s), then on 49.58 m.
(6.054 me/s), has reappeared in a new guise
as MRSAFC on 61.04 in. (4.915 fuels).
The call is : Aqui la Voz de Pereira, and a
gong is heard as interval signal. Mention
is frequently made in the programmes of
" Geneeal Electrica." Address : Radio-
difusora HJ6AFC, Sefiores Cesar y Mario
Arango, Pereira (Republic of Colombia)
South America.

A FINE TECHNICAL LIBRARY
OF STANDARD WORKS

Practical Wireless Service
Price. By Post.

Manual .. 5/- 5/6
Wire'ess Tran mission for

Amateurs .. 2/6 2/10
Sixty Tested Wireless Circuits 2/6 2/10
Wireless Coils, Chokes and

Transformers and How to
Make Them .. 2/6 2/10

Wireless Constructor's Ency-
clopndia 5/- 5/6

Everyman's Wireless Book .. 3/6 3/10
Television and Short -Wave

Handbook . 5/- 5/6
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READERSw
Wave -changing with Plug-in Coils
THIS arrangement of wave -changing

possesses the following advantages :
Does away with switching and coil changing,
ensures better contact, short leads to coils,
and covers all wave -bands. Dimensions
are not given as layout of panels vary, and
different types of coils can be used.

A circular hole is cut in the panel, and
two circular pieces of ebonite are cut from
spare, slightly longer than the hole in the
panel. Both pieces of ebonite have one

SHORT
VALVE
PINS

FOT FIN:G"E11 SRI

LONG
VALVE
PINS

CUT AWAY SECTION

PIECE
:UTZUT OUT

THE PLUG
MADE FROM

EBONITE

a

BOLT

SOCKETS WIRED TO
COILS AT REAR OF
PANEL

POSITIONING
ARROWS

PIECES
EBONITE

BOLTED TO-
GETHER

EDGES FILED
EWNEL

A novel method of wave -changing with plug-in
connectors.

edge filed away, until the filed part fits into
the panel hole. A hole is bored through
centre of both pieces for bolting together,
and four other holes are bored in a straight
line, for metal sockets. The next part
is the plug, which consists of an old rectan-
gular piece of ebonite, which has a portion
out away, and grooves cut by a hacksaw.
Eight holes are bored down at right angles
to the grooves, as shown in the sketch.
Both the cut -away portion, and the main
portion, have one hole bored at each end
for bolting together. The eight holes should
be bored to ensure tight -fitting of old valve
pins in the base. The pins are set out, four
at each end, at regular intervals, a piece
being cut away to ac.t as a finger -grip.
The whole is assembled by placing the circu-
lar pieces of ebonite one at each side of the
panel, and bolting them together through
the centre hole. The metal sockets are
inserted through the four holes and
tightened. The whole should rotate easily
both ways.

After the plug is complete, the end w it It
the four large pins should be inserted in
the sockets of the rotating piece on panel.
The other socket holes are marked off from
the four small pins on the opposite end of
plug. Holes are bored according to the
number of coils in use. The set is connected

a
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THAT DODGE OF YOURS !
Every Reader of " PRACTICAL AND

AMATEUR WIRELESS" must have
originated some little dodge which would
interest other readers. Why not pass it on
to us? We pay £1-10.0 for the best wrinkle
submitted,and for every 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. -
Matk envelopes " Radio Wrinkles." DO
NOT enclose Queries with your wrinkles. I

10...04111111.11.0.11.1141Mr11.0111/1011/14M101114M.11.111441
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SPECIAL NOTICE
All wrinkles in future must be
accompanied by the coupon cut

from page iii of cover.
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to the rotating metal sockets, and the coils
to the metal socket in the panel, which are
grouped in lines of four sockets each.
Insert the plug in bottom holes, and any
desired line of four sockets, and switch
the set on. To change wavebands pull plug
about three-quarters out and re-insert where
desired. The coils can be mounted directly
on the back of panel, on a spare piece of
ebonite laid parallel and cloSe to the back
of panel. A small arrow is painted on the
front of the rotating disc, at the top, to
ensure that the disc is the right way up.
-P. JOHNSTON (Jubbulpore, India).

A Spring -controlled Dial Stop
I REQUIRED a ratchet stop for the hand-

set condenser of my home -constructed
short-wave receiver, to ensure the exact
stopping places on the dial, so I devised the
spring stop shown in the accompanying
sketch. The device can be made as
follows : Obtain a wire -connecter, of
white china, with a piece of hollow brass
in the centre, and fitted with two grub -
screws. Remove the brass and take out the
grub -screws. Solder one end of the brass
piece up, in place of the grub -screws, fit
two brass screws with the heads removed,

A spring -controlled dial stop for a band -set
condenser.

TH E

HALF -
GUINEA

PAGE

which should be long enough to go through
the panel of the receiver being used.- Next,
obtain from a cycle store a coiled spring,
as used in cycle three -speed fitments, mitt a
small piece of round brass that will slide
easily into the hollow piece of brass. The
spring is first placed in position, then 1 he
round plunger. File one
end of the plunger to a
V -edge. On the handset
dial cut small notches,
just deep enough for
the end of the plunger
to engage in.-D. A.
STEWARD (Apsley).
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A useful midget hydrometer.

A Small Makeshift Hydrometer
I RECENTLY came across a small float

from a broken hydrometer, and it
occurred to me that I could make a novel
midget hydrometer, by either using this
float again or by blowing and calibrating
a new float for noting the extreme conditions
of charge only.

From the appended sketch it will be seen
how, by using a small test tube loosely
supported in a block of wood, a little acid
can be taken from the- accumulator by an
old type fountain pen filler, whilst the lip
provided in the rim of the test tube permits
the acid to be poured back q_ite easily.

I made another float from a length of
thin glass tube, heating to melting point,
and blowing the end into a bulb, this being
permitted by the long tube used : finally,
with a fine file, I scored round at a suitable
point and snapped the tube quite neatly.
The next operation was the filling and
calibrating, this being done by pouring a
very small quantity of mercury into the
float, and with a wire dipped into a coloured
enamel it was a simple matter to transfer
the blob of varnish to the inside of the tube
Or float, finally scaling with a little scaling -
wax. I have found that such a small hydro-
meter, and method of drawing acid with a
fountain -pen filler, is particularly service-
able from the point of view of midget
accumulators.-\V. S. DEN ( Hyt he ).
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HILST the amplifier previously
described is admirable for- the
modest pocket, those wishing to

take advantage of the mains for greater
power, and for the convenience of operating
with existing mains equipment, will find
their needs better suited in a simple
two-valver of the following type. The
mode of construction for the battery
amplifier referred to can be used again
here, but there are a number of circuit
considerations and construbtional details
which require mention so that hum tendency
can be obviated.

The same style of circuit is, of course,
used, the only difference being in the con-
version to mains operation, and it will
depend on whether it is proposed to tap off

An Experimental A.C. Mains Amplifier
Constructional Details of the Mains Version of the Battery
Stand-by Amplifier Described in the issue of March llth

operated conditions, it will be preferable
to work on the straightest part of the curve
consistent with the output available.

For VI then, the only optional, feature
is the question of providing an open grid
circuit which will permit the shortest
possible connection to the chassis terminal

8-4MED. ELECTROLYTIC
(CASE NEGATIVE)

Fig. 1. -Suggested layout for
the A.C. mains amplifier des - SMOOTHING

cribed in the text. CHOKE

P I LOT
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FOR CONVENIENT
SCREENED LEAD
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(CHOKE MOUNTED UNDER CHASSIS)
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an existing smoothed supply .or to incor-
porate the mains rectifying and smoothing
section on the amplifier chassis, so far as
the style of chassis is concerned.

Circuit Considerations
A suitable circuit for the complete

amplifier is given in Fig. 2, and the points
marked by X " will distinguish the mains
and amplifier sections in view of the above
alternative methods of operation. The
input valve Vi should preferably be
a low -impedance L.F. amplifier, but should
a high -impedance valve of the detector
type be to hand, there is no reason why this
should not be made use of in the preliminary
tests ifthis will save expense ; adjustments
will have to be made in the decoupling,
of course, and in all probability it will be
found more satisfactory to employ a triode
power valve in the output stage, instead of
one requiring a larger grid swing.

Assuming that an average supply of
250 volts will be used, the curves of the
two valves it is proposed to use should
be to hand to determine the necessary
decoupling and total anode load and bias-
ing values, and failing recommended

RECESSED
MAINS SOCKET

(PREFERABLY FITTED AT
END OF CHASSIS TO
PREVENT INTERACTION
WITH SPEAKER LEADS
AND MAINS LEAD)

(input), and facilitating H.F. injection, or to
transfer the volume control from the output
valve grid circuit; and invariably the method
adopted in the circuit diagram will prove
most serviceable, and will help in keep-
ing the first L.F. "grid pick-up" tendency
down, so far as mains hum is concerned.

Rectifier Output
If an existing rectified supply is to be

tapped off, it should be remembered that
the rectifier output D.C. voltage is entirely
dependent on the overall load, and for
satisfactory operation consistent with per-
formance, the curve of the rectifier should
be checked against the total consumption
of the equipment to ensure that the load
is within limits, but should this be slightly
exceeded it nra,y be found possible to
adjust slightly the bias value on the output
valve to reduce consumption here -con-
sistent, of course, with response of the
amplifier -or, alternatively, substitute a
lower consumption power valve.

Valves
The valves recommended for the circuit

given in Fig. 2 are (171) the Hivac A.C.L.,
(V2) either the A.C.Y., A.C.Z, or another

A.C.L., if only a medium output and lower
anode current -is desirable. The rectifying
valve is of the indirectly -heated type, so
that the slow heating of the cathode which
results in a gradual increase in H.T. will
obviate the possibility of breakdown in the
smoothing condensers ; the Hivac UU60/250
is recommended here.

Choke filter output is suggested so that
apart from maintaining load when different
speakers are connected up, provisionary
taps on the choke will permit matching for
different speaker impedances.

The Sound Sales P/50 is particularly
suitable, providing live tappings which
allows eleven different speaker -to -valve
ratios to be obtained.

The mains transformer and rectifier
should be closely connected and mounted
so that there is no inductive coupling
between the transformer windings and the
output choke, whilst the smoothing choke
should also be statically screened from the
audio -frequency section.

Layout of Components
A suitable layout is given in Fig. 1 for

this circuit, and from this it will be seen
that a separate under -chassis screen is
used, the chokes being mounted thus to
minimise intercoupling.

For the mains transformer and smoothing
choke, the X256 and the 40/11 are recom-
mended from the Sound Sales range. The

smoothing choke (40/H) has an inductance
of 40 henries and a D.C. resistance of 450
ohms, so when calculating the decoupling
resistance values, this should be takers
into consideration with the overall current
consumption figure ; for example, assuming

2 S;OOOt

VI

0
INPUT

O

E0
Fig. 2. -Theoretical circuit diagram of the experimental A.C. mains amplifier.
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the valves consume a total current of. 43
milliamperes, then the voltage drop across
this choke will be 19.35 exactly ; therefore
time applied voltage at " X " will be 250 less
this figure, i.e. (ignoring the decimal
figures) 231 volts.
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IMPORTANT BROADCASTS OF THE WEEK
NATIONAL (261.1 m. and 1,500 tn.)
1Vednesclay, March 22nd. -The Spirit of

France, feature programme.
Thursday, March 23rd. -Band programme.
Friday, March 24th. -Orchestral pro-

gramme.
Saturday, March 25th. -International

Men's Hockey -England v. Ireland ; a
commentary on the second half of the
match at Eclgbaston. Association Foot-
ball, Linfield v. Belfast Celtic ; a com-
mentary on the second half of the match,
from Windsor Park, Belfast.

REGIONAL (342.1 m.)
Wednesday, March 22nd.-Quintette du

Hot Club de France, relayed friml,
France.

Thursday, March 23rd. -Scottish Danco
Music.

Friday,Varch 24th. -The Grand National ;
a commentary on the race from Aintree.

Saturday, March 25th. -Storm in. a
Teacup, a play by James Bridie.

MIDLAND (297.2 m.)
Wednesday, March 22nd. -Dance Band

music.
Thursday, March 23rd.-Elgar's Falstaff :

Orchestral programme.
Friday, March 24th. -A Symphony Con-

cert.

Saturday, March 25th. -Sport in the
Midlands : The Semi -Final of the F.A.
Cup and the Men's Hockey International
(England v. Wales).

WEST OF ENGLAND (285.7 m.)
Wednesday, March 22nd -A Visit to a

Meeting of The Federation of West
Country Farmers : a discussion held at
Dorchester.

Thursday, March 23id.-The Club of
Queer Trades, by G. K. Chesterton ;
episode 3, The Awful Reason of the
Vicar's Visit.

Friday, Match 24th. -Western Magazine.
Saturday, March 25111. -Bath Music Festi-

val, from the Pavilion, Bath.

WELSH (373.1 tn.)
IP 11' edneWay, March 22nd.-Elfe,d : The
`c Rev. Elvet Lewis, a radio biography.

Thursday, March 23rd.-Cynganeddu : A
Cynghanedd Competition between some
of the bards of Anglesey.

Friday, March 24th.-Reiters' Latvian
Choir.

Saturday,  March 251h. -Light Musical
programme.

NORTHERN (449.1m.)
Wednesday, March 22nd. -Northern

Notions, final edition.

Thursday, March 23rd. -Tenement, a play
for the microphone by Edwin Lewis.

Friday, March 24th. -Sir Thomas Beecham
conducts the B.B.C. Northern Orchestra.

Saturday, March 25th.-He,adingley
Sale : a commentary on the second half
of the Rugby Union match, from Head-
ingley Rugby Union Ground; Rirkstall,
Leeds.

SCOTTISH (391.1 tn.)
Wednesday, March 22nd.--Conert ?nth

gramophone records of songs in Scottish
and Irish. Gaelic, with instrumental
music.

Friday, 'March 24th. -The Weird of Col -
bar, an opera by W. B. MOonie.

Saturday, March 25th. -Storm in a T ea -
cup, a play by James Bridie.

NORTHERN IRELAND (307.1 m.)
Thursday, March 23rd. -The Cooneen

Ghost, a dramatic reconstruction of a
haunting in County Fermanagh, by
N. C. Hunto'.

Friday, March 24th. -The Belfast Phil-
harmonic Society Fourth Subscription
Concert of the sixty-fifth season : Part I
of Mendelssohn's Elijah, from the
Ulster Hall, Belfast.

Saturday, March 25th. -The Fortnight's
Sport in Ulster.
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It will be noticed that the grid con-
nections for both valves are screened ;
this is, of course, advisable to eliminate
anotherirjna. source of hum, and the
next important consideration is the heater

As indicated in the theoretieal circuit,
the heater wiring should be carried out with
twisted flex, and the centre of the heater
winding for VI and V2 will require to be
earthed to chassis, arid is mentioned here
as a reminder, as this is a typical point which
might be overlooked.

The volume control should be of as low
an order as is, permissible, otherwise the
grid of the valve will be more sensitive to
external hum pick up, and this applies
whether the control is included in VI
grid circuit or V2.

Speaker Output Choke
If, owing to the restricted size of the

chassis used, it is found impossible to
mount the speaker output choke so that
hum is not completely eliminated, then it
may be found preferable to substitute for
the time being a loudspeaker control
panel of the Clix type, and directly connect
the speaker, but it is doubtful if chassis
limitations will be so restricting, and
usually the astatic screen will overcome
any trouble here, after adjusting the
relationship of the components.

In the pictorial diagram, Fig. 1, it will
be noticed that a seven -pin -type valve
socket is shown for the output stage, but if
it is intended that a triode valve be used in
place of a tetrode or pentode, then a five -pin
valve socket should be substituted, and the
alternative connections are shown in Fig. 3.

-

A final word on the layout : Some readers
may .not realise the importance of cor-
rectly positioning the heater flex leads
in relation to the other components ; this is
a common source of hum injection, since
as a negative chassis return is not made, as
in the case of battery valves, there is quite
a sensitive " loop circuit formed, even
though the heater wiring is twisted to
neutralise as much as possible any parasitic
e.m.f.

The heater wiring should, therefore, be
kept well away from the grid returns of
the valves, and trial byerror methods will

behave to employed ; however, such experi-
ments offer excellent opportunities for the
beginner, and are necessary in even the
simplest form of mains chassis.

01-2\ GRID
CONTROL

,..11/..kCCELERATOR
GRID

ANODE

CAT

HEATER

TETRODE AND

PENTODE

HEATER

0 0
1

pCATHODE
ANODE

TRIODE
Fig. 3. -Diagram showing the calve -pin connec-

tions for a tel and a triode output valve.
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HILST the amplifier previously
described is admirable for- the
modest pocket, those wishing to

take advantage of the mains for greater
power, and for the convenience of operating
with existing mains equipment, will find
their needs better suited in a simple
two-valver of the following type. The
mode of construction for the battery
amplifier referred to can be used again
here, but there are a number of circuit
considerations and construbtional details
which require mention so that hum tendency
can be obviated.

The same style of circuit is, of course,
used, the only difference being in the con-
version to mains operation, and it will
depend on whether it is proposed to tap off

An Experimental A.C. Mains Amplifier
Constructional Details of the Mains Version of the Battery
Stand-by Amplifier Described in the issue of March llth

operated conditions, it will be preferable
to work on the straightest part of the curve
consistent with the output available.

For VI then, the only optional, feature
is the question of providing an open grid
circuit which will permit the shortest
possible connection to the chassis terminal
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Fig. 1. -Suggested layout for
the A.C. mains amplifier des - SMOOTHING
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an existing smoothed supply .or to incor-
porate the mains rectifying and smoothing
section on the amplifier chassis, so far as
the style of chassis is concerned.

Circuit Considerations
A suitable circuit for the complete

amplifier is given in Fig. 2, and the points
marked by X " will distinguish the mains
and amplifier sections in view of the above
alternative methods of operation. The
input valve Vi should preferably be
a low -impedance L.F. amplifier, but should
a high -impedance valve of the detector
type be to hand, there is no reason why this
should not be made use of in the preliminary
tests ifthis will save expense ; adjustments
will have to be made in the decoupling,
of course, and in all probability it will be
found more satisfactory to employ a triode
power valve in the output stage, instead of
one requiring a larger grid swing.

Assuming that an average supply of
250 volts will be used, the curves of the
two valves it is proposed to use should
be to hand to determine the necessary
decoupling and total anode load and bias-
ing values, and failing recommended

RECESSED
MAINS SOCKET

(PREFERABLY FITTED AT
END OF CHASSIS TO
PREVENT INTERACTION
WITH SPEAKER LEADS
AND MAINS LEAD)

(input), and facilitating H.F. injection, or to
transfer the volume control from the output
valve grid circuit; and invariably the method
adopted in the circuit diagram will prove
most serviceable, and will help in keep-
ing the first L.F. "grid pick-up" tendency
down, so far as mains hum is concerned.

Rectifier Output
If an existing rectified supply is to be

tapped off, it should be remembered that
the rectifier output D.C. voltage is entirely
dependent on the overall load, and for
satisfactory operation consistent with per-
formance, the curve of the rectifier should
be checked against the total consumption
of the equipment to ensure that the load
is within limits, but should this be slightly
exceeded it nra,y be found possible to
adjust slightly the bias value on the output
valve to reduce consumption here -con-
sistent, of course, with response of the
amplifier -or, alternatively, substitute a
lower consumption power valve.

Valves
The valves recommended for the circuit

given in Fig. 2 are (171) the Hivac A.C.L.,
(V2) either the A.C.Y., A.C.Z, or another

A.C.L., if only a medium output and lower
anode current -is desirable. The rectifying
valve is of the indirectly -heated type, so
that the slow heating of the cathode which
results in a gradual increase in H.T. will
obviate the possibility of breakdown in the
smoothing condensers ; the Hivac UU60/250
is recommended here.

Choke filter output is suggested so that
apart from maintaining load when different
speakers are connected up, provisionary
taps on the choke will permit matching for
different speaker impedances.

The Sound Sales P/50 is particularly
suitable, providing live tappings which
allows eleven different speaker -to -valve
ratios to be obtained.

The mains transformer and rectifier
should be closely connected and mounted
so that there is no inductive coupling
between the transformer windings and the
output choke, whilst the smoothing choke
should also be statically screened from the
audio -frequency section.

Layout of Components
A suitable layout is given in Fig. 1 for

this circuit, and from this it will be seen
that a separate under -chassis screen is
used, the chokes being mounted thus to
minimise intercoupling.

For the mains transformer and smoothing
choke, the X256 and the 40/11 are recom-
mended from the Sound Sales range. The

smoothing choke (40/H) has an inductance
of 40 henries and a D.C. resistance of 450
ohms, so when calculating the decoupling
resistance values, this should be takers
into consideration with the overall current
consumption figure ; for example, assuming

2 S;OOOt

VI

0
INPUT

O

E0
Fig. 2. -Theoretical circuit diagram of the experimental A.C. mains amplifier.

DECOU PL ING
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the valves consume a total current of. 43
milliamperes, then the voltage drop across
this choke will be 19.35 exactly ; therefore
time applied voltage at " X " will be 250 less
this figure, i.e. (ignoring the decimal
figures) 231 volts.
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0
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IMPORTANT BROADCASTS OF THE WEEK
NATIONAL (261.1 m. and 1,500 tn.)
1Vednesclay, March 22nd. -The Spirit of

France, feature programme.
Thursday, March 23rd. -Band programme.
Friday, March 24th. -Orchestral pro-

gramme.
Saturday, March 25th. -International

Men's Hockey -England v. Ireland ; a
commentary on the second half of the
match at Eclgbaston. Association Foot-
ball, Linfield v. Belfast Celtic ; a com-
mentary on the second half of the match,
from Windsor Park, Belfast.

REGIONAL (342.1 m.)
Wednesday, March 22nd.-Quintette du

Hot Club de France, relayed friml,
France.

Thursday, March 23rd. -Scottish Danco
Music.

Friday,Varch 24th. -The Grand National ;
a commentary on the race from Aintree.

Saturday, March 25th. -Storm in. a
Teacup, a play by James Bridie.

MIDLAND (297.2 m.)
Wednesday, March 22nd. -Dance Band

music.
Thursday, March 23rd.-Elgar's Falstaff :

Orchestral programme.
Friday, March 24th. -A Symphony Con-

cert.

Saturday, March 25th. -Sport in the
Midlands : The Semi -Final of the F.A.
Cup and the Men's Hockey International
(England v. Wales).

WEST OF ENGLAND (285.7 m.)
Wednesday, March 22nd -A Visit to a

Meeting of The Federation of West
Country Farmers : a discussion held at
Dorchester.

Thursday, March 23id.-The Club of
Queer Trades, by G. K. Chesterton ;
episode 3, The Awful Reason of the
Vicar's Visit.

Friday, Match 24th. -Western Magazine.
Saturday, March 25111. -Bath Music Festi-

val, from the Pavilion, Bath.

WELSH (373.1 tn.)
IP 11' edneWay, March 22nd.-Elfe,d : The
`c Rev. Elvet Lewis, a radio biography.

Thursday, March 23rd.-Cynganeddu : A
Cynghanedd Competition between some
of the bards of Anglesey.

Friday, March 24th.-Reiters' Latvian
Choir.

Saturday,  March 251h. -Light Musical
programme.

NORTHERN (449.1m.)
Wednesday, March 22nd. -Northern

Notions, final edition.

Thursday, March 23rd. -Tenement, a play
for the microphone by Edwin Lewis.

Friday, March 24th. -Sir Thomas Beecham
conducts the B.B.C. Northern Orchestra.

Saturday, March 25th.-He,adingley
Sale : a commentary on the second half
of the Rugby Union match, from Head-
ingley Rugby Union Ground; Rirkstall,
Leeds.

SCOTTISH (391.1 tn.)
Wednesday, March 22nd.--Conert ?nth

gramophone records of songs in Scottish
and Irish. Gaelic, with instrumental
music.

Friday, 'March 24th. -The Weird of Col -
bar, an opera by W. B. MOonie.

Saturday, March 25th. -Storm in a T ea -
cup, a play by James Bridie.

NORTHERN IRELAND (307.1 m.)
Thursday, March 23rd. -The Cooneen

Ghost, a dramatic reconstruction of a
haunting in County Fermanagh, by
N. C. Hunto'.

Friday, March 24th. -The Belfast Phil-
harmonic Society Fourth Subscription
Concert of the sixty-fifth season : Part I
of Mendelssohn's Elijah, from the
Ulster Hall, Belfast.

Saturday, March 25th. -The Fortnight's
Sport in Ulster.

i.. .111141i41411 p....01.1.0.4,..,00=riwiniwift ,.41Nwipumt lammimomq Na.0.1141 /40111414MINJ
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It will be noticed that the grid con-
nections for both valves are screened ;
this is, of course, advisable to eliminate
anotherirjna. source of hum, and the
next important consideration is the heater

As indicated in the theoretieal circuit,
the heater wiring should be carried out with
twisted flex, and the centre of the heater
winding for VI and V2 will require to be
earthed to chassis, arid is mentioned here
as a reminder, as this is a typical point which
might be overlooked.

The volume control should be of as low
an order as is, permissible, otherwise the
grid of the valve will be more sensitive to
external hum pick up, and this applies
whether the control is included in VI
grid circuit or V2.

Speaker Output Choke
If, owing to the restricted size of the

chassis used, it is found impossible to
mount the speaker output choke so that
hum is not completely eliminated, then it
may be found preferable to substitute for
the time being a loudspeaker control
panel of the Clix type, and directly connect
the speaker, but it is doubtful if chassis
limitations will be so restricting, and
usually the astatic screen will overcome
any trouble here, after adjusting the
relationship of the components.

In the pictorial diagram, Fig. 1, it will
be noticed that a seven -pin -type valve
socket is shown for the output stage, but if
it is intended that a triode valve be used in
place of a tetrode or pentode, then a five -pin
valve socket should be substituted, and the
alternative connections are shown in Fig. 3.

-

A final word on the layout : Some readers
may .not realise the importance of cor-
rectly positioning the heater flex leads
in relation to the other components ; this is
a common source of hum injection, since
as a negative chassis return is not made, as
in the case of battery valves, there is quite
a sensitive " loop circuit formed, even
though the heater wiring is twisted to
neutralise as much as possible any parasitic
e.m.f.

The heater wiring should, therefore, be
kept well away from the grid returns of
the valves, and trial byerror methods will

behave to employed ; however, such experi-
ments offer excellent opportunities for the
beginner, and are necessary in even the
simplest form of mains chassis.

01-2\ GRID
CONTROL

,..11/..kCCELERATOR
GRID

ANODE

CAT

HEATER

TETRODE AND

PENTODE

HEATER

0 0
1

pCATHODE
ANODE

TRIODE
Fig. 3. -Diagram showing the calve -pin connec-

tions for a tel and a triode output valve.
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THOSE PUZZLING PENTODES -2
STRAIGHT OR VARIABLE -MU ?

When an H.F. Pentode can be Used in Place of an S.G. Valve.
Connections for All Types of Bases - - - By L. 0. SPARKS
WITH the L.F. pentode, by virtue of

its characteristic, it is possible to
get a high degree of amplification

at reasonable anode voltages-a great con-
sideration with battery users-provided a
little care is taken to match up the load
or loudspeaker with the valve.

The L.F. pentode was followed by the
H.F. type, and as mentioned in the case
of the tetrodes, their construction is the
same, except in the design of the electrodes.

With the H.F. pentode a very high voltage
amplification is obtainable, and, the actual
gain which can be secured in practice
depends, chiefly, on the design and
characteristics of the associated coil in the
anode circuit and the precautions taken
against the possibility of instability, which
becomes a factor when such high
amplification is being given by the valve.

The tetrodes and pentodes mentioned last
week can be obtained with 4-, 5- and 7 -pin
bases, and it is this which causes so much
confusion amongst those not familiar with

TOP
A3 CAP

S.G
4

C8

H H
7 2

CATHODE' -(3 fii:";BLANK'
NEATER4070 204 -HEATER

KEY

NO PIN-Az06 301 -ANODE

BLANK=sc 0 -,LS

Fig. 4.-The octal type of holder,
which is now widely used. Note

position of key.

the standard connections adopted by British
manufacturers.

The diagrams shown in Figs. 1, 2 and 3,
represent the connections for the different
valve bases ; those shown in the dotted
circles indicate the order 'when the valve
base is viewed from underneath, i.e.,
looking at the valve pins. The black
circle indicates an ordinary baseboard
type of valveholder, and it will be noted
that the connections are reversed in order, in
the base of the multi -pin type, so particular
care must be taken to select the correct
diagram for the valveholder employed.

In view of the increasing popularity of
the new types of valves available with
octal bases, this article would not be
complete without reference to them, so
far as they apply to the valves under con-
sideration.

Fig. 4 shows the pin arrangement of an
octal base, and it should be observed that
the location of the pins or the order in
which they are numbered is related to the
" key," a small projection on a central
leg of insulating material which forms part

TOP
CAP.'"

501

G2

ANODE ANODE

SUPPRESSOR
GRID

S.G

G.,

02F;''()
OF

5S.G

Fig. 1.-The normal connections of a 4 -pin
S.C. or H.F. pentode and (right) (Fig. 2),

the 5 -pin type of L.F. pentode.

of this type of valve base. The con-
nections indicated are those required
when viewing the underside of the holder.

Straight or Variable -ma Valves?
Which type to use ie the question which

often puzzles the beginner. Assuming that
an answer free from frills is required,
the following can be taken as a guide in the
general sense. A screen -grid valve of the

straight " type can be considered as a
very high gain amplifier which, owing to
its characteristics, cannot accept a powerful
signal without the risk of distortion being
introduced. Another item associated with
a valve of this type is that, if it is required
to control the gain of the H.F. stage by
operating on the valve itself, it becomes
necessary to provide some means whereby
the screen voltage can be varied. This, in
itself, is not a difficult matter, but it is
not ideal in all respects and, secondly, it
means using a potentiometer between the
positive H.T. supply and earth, imposing a
certain current drain on the source of high-
tension. For a detector stage, however,
the " straight " S.G. or H.F. pentode is
very satisfactory, provided that care is
taken in the design of the L.F. coupling
in its anode circuit and the adjustment of
the screen voltage. Resistance -capacity
coupling, with a high anode resistance,
say, 100,000 ohms, is quite good, if leaky -
grid method of rectification is employed,
together with a screen voltage of, say, 30
to 40.

A variable -mu S.G. or H.F. pentode has
a larger grid swing. although this again
depends on the type in use, and can,
therefore, handle a more powerful input
without the risk of distortion. The feature
most closely associated with a variable -
mu valve is that its characteristics are such
that its output can be controlled in a
very smooth manner by varying a negative
bias applied to its grid, thus allowing an
effective pre -detector volume control to
be obtained.

4
F F

G.

0 ss,I0 2
Fa - F

3
I /

4

The required bias can be supplied by a
9 -volt G.B. battery, and regulated by ineans
of a suitable potentiometer connected
across it, or from a source of automatic
bias, as in the case of a superhet or multi -
valve receiver embodying A.V.C.

Considering the two types of valves from
a practical point of view, it should be
noted that with the " straight " S.G. or
H.F. pentode, the volume control is across
the H.T. supply and has to carry the
current drain thus caused, whereas with
the variable -mu type, the potentiometer
is only across a very low voltage, and does
not run, the risk of being overloaded as
regards current.
S.G. or H.F. Pentode?

In most modern circuits it is generally
possible to use either of these valves in an
existing stage without *modifying the cir-
cuit, other than changing the valveholder
should the pin arrangement be different.

Many readers are uncle
that an H.F. pentode will give far better

TOP CAP
(ANODE)r

the impression

5G 7
G 2

C

SUPPRESSOR
3 GRID

METALLISING
5 4

S GIC17 I 230-.

0....S:yPPRESSORBLARN

CAT HOT)E 5 4
/ GRID

S\/

Fig. 3.-For 7 -pin pentodes, the con-
nections are arranged as shown here.

results, in a given circuit, than . an S.G.
valve. This is not always the case ; itt fact,
if any great improvement is noticed when
the change over is made, it is fairly safe to
assume that the S.G. valve was - being
overloaded, or introducing. distortion. The
efficiency of either type, -assuming operating
voltages are correct, depends on the load
or coupling in the anode circuit. It is
essential to use -coils having a high dynamic
resistance, and this condition can generally
by satisfied by using modern iron -cored
coils, provided adequate care- is taken to
guard against instability.

For example, if it was a question of
bringing an old receiver up to date, it
would not be advisable to use the latest
types of H.F. pentodes -if the coils in use

(Continued on facing page.)
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THOSE PUZZLING PENTODES
,Continued from previous page)

were of the early large diameter air -cored
class.

Single H.F. Stage
For a single H.F. stage circuit, it is

permissible to use a straight or variable -mu
S.G. or H.F. pentode; as the input, unless
one is living in the swamp area of a trans-
mitter, will not be too powerful for the valve
to handle. The advantages of the variable
mu type should not, however, be over-
looked, so far as volume control is con-
cerned, even in a simple set of this nature,
especially if powerful signals are likely to
be received. In the case of a two H.F. or
a superhet receiver, it would be better to
use a " straight" for the first stage and a
variable mu for the second, while with a
superhet the variable mu would be better
for any pre-H.F. stages and the I.F.
circuits.

Those particularly interested in quality
reproduction, using, say, a one or two
H.F. plus detector unit feeding into a high
grade amplifier, do not always appreciate
the advantage offered by the 7 -pin type of
H.F. pentode which, as will be seen by the
diagrams, has its suppressor grid brought
out to a separate pin. For example, when
receiving the local station and requiring
the best quality, the full gain and selec-
tivity of the H.F. stages is not usually
required. The normal volume control Call
be used, but that will not have the actual
effect desired in such cases, but if a nega-
tive potential is applied to the suppressor
grid, not only will the efficiency of the
stages be decreased, but the selectivity
will also be reduced, thus allowing the re-
production to be free from any frequency

cutting. The voltage will depend on the
type of valve, though a maximum of 30
volts will be usually found sufficient.

MODERN PRODUCTION
METHODS

ALMOST everyone is interested in mass -
production methods, which are now

widely applied to the construction of radio
parts and receivers, but the motor industry is
probably best known as the " home " of mass
production.

It is fascinating to watch the assembly of a
car chassis as it passes along an endless -belt
conveyor. First there is the frame ; then
axles and wheels are attached ; the engine is
fitted ; and so the work proceeds. The pro-
cesses involved are interestingly explained in
the issue of our companion journal, Practical
Motorist, dated March 18th, now on sale. The
explanation is well illustrated by photo-
graphs.

In the same issue maintenance of the
B.S.A. " Scout " is fully dealt with, whilst
there are many other practical articles and
touring features. " Replies to Readers'
Queries," " Notes from a Garage Mechanic's
Diary," " At the Wheel," " Topical Notes of
the Week," and " Sportfolio " are other
popular items included in every issue.

PATENTS AND TRADE MARKS
Any of our readers requiring information
and advice respecting Patents, Trade Marks

i or Designs, should apply to Messrs. Rayner
and Co. Patent Agents, of Bank Chambers,
29, Southampton Buildings, London, W.C.2,
who will give free advice to readers

mentioning this paper.

BOSWORTH RECORDINGS

Em'ERLMENTERS
and quality enthu-

siasts will be interested in a series
records obtainable irons Messrs. Bosth
and Co., Ltd., of 8, Heddmi
Regent Street., London. W.I. ;ire
standard 10in. discs designed for a stilniaid
playing speed of 78 r.p.m. They are design?d
primarily for dubbing on eine film. mai to
this end.they all bear on the label the CNat t
time of playing. Furthermore, in additiun
to standard melodies, there are a number of.
special recordings, such as trumpet fanfares
(six to a disc); short sound titles each <

.07 seconds duration ; etc. Although in .11, -
of the discs contain a single tulle per, side,
there are quite a number in which two or
more melodies are contained on each side
and there is a short silent period between
the tunes. The track is, however, con-
tinuous. We have used some of these records
for test purposes.und are much impressed
with the wide overall frequency response
and absence of surface noise.' After several
hundred playings one of these discs is only
just showing signs of breaking down.

New Melodies
From an entertainment point. of view- the

melodies available are a complete change
from the hackneyed tunes which one now
hears every day, and to assist customers to
select appropriate di$es the makers have
prepared a useful list which bears a classi-
fied section, dividing the records int,
Agitatos, Furiosos, Comedy and Light
Novelties, Galops, Martial, Eccentric, Gro-
tesque, etc.

The records cost 2s. lid, each and a de-
scriptive list may be obtained on applica-
tion to the above -mentioned address.

HALF-
PRICE

QUALITY
MIKES

ENTIRELY
new models
for proles- See previous issues for detailed
atonal use, P.A. work 01111 Home Broad- specifications or lists sent FREE.
casting. For use with Peal -Scott amlilf-
!iees or simply attach to your precent

radio. Supplied with 25ft, of lies.
Desk Model us Irauttfsl bakelite mould-
ing. Cash or C.O.D. only 45/- or 2:6
:did 9 monthly payments of 3:-. Pro-
fessional chromium -Plated floor stand
model 42:- only or 2,6 1,55/1 and 50
monthly payments of 98.

Your M.M£L's Saving

SHOPPING GUIDE

7 WATT AMPLIFIER
A.C. You pay a third
mi the usual price for this
powerful unit. Employs

valves. two in push-pull
providing 7 watts undis-
torted output for C1111)

V.A. use. Wide sound range. Connections for Mike or Gram...
One price 23.10.0 or 5/- &mu and 11 monthly payments of 6 9.
8/W ADAPTOR/CONVERTER for A.C. or bribery receivers. 19;74

Ametres.
Employs switched coil nmit, metal chassis and panel.

magingly simple to assemble. Complete Kit. with instructions,
25'- or 2/6 down and 9 monthly payment, of 3:-. Battery Valve,
3/9 extra Mahn! type 11/6.
TROPHY 8/WAVE RECEIVERS. You'll Loy a Titorit V sooner or
later for trot short-wave listening. Secure your model now. You,
contact the world vith a TROPHY -hosts of ty an -missions to la

impossible out the ordinary type of set.
TROPHY 6. Communication try,. Wave-r9llg. 7-7!"
9 valves. 13andspread tuning. All refinements for the Arstatim
'Praustuitter. Plume leek. House -I in pleasinP cabinet with
sockets for using separate P.SI. speaker. Price 12 ges- or 15:6
down and 18 monthly payments of 15:6. Fur AV: mains °MY.
TROPHY 5. The amazing shortwaver rsientlY Itrmw,d
by Mr. 0011111. 5 valves. Waverange 111-350 metres.
Band spread tuning. A.V.C., B.F.O. eyelet
snfiat 'phone jaek. For A.C. Mid. use. Cash or C.O.D.
89, or 1019 down and 18 monthly payments td 10 9.
A junior communication model you will he proud to own.
TROPHY 3. Battery slid A.C. 3-valvers whieb have
...old to short-wave beginners better than all other
makes pat together. Coverage 6-330 Incurs. Self-
loaa Ing coils. Calibrated scale. Bails -in speaker.
 f'hone jack. Pleasing cabinet as illustrated.

BATTERY mode!,
85.15.0 or 7' -

down and 18
monthly pay-
ments of 7/...
A.C. Model 6 gas.
or 716 down .r,-i
18 monthly pav-

ms of 7 9. Snp-
plIed

MR. CAMM'S AMAZING ALL -WAVE 3
PILOT KIT "A," comprising all components for revs her hit,
including specified Peto-h.cott Chassis, Panel, Coda, Choke, Sta Don -
name Scale. Bulgin Switch. All ternaining necessary pails, vit.,
flex, screws, Lidless valves and speaker. Cash or O.D. 50/- or 4/8
down and 12 monthly payments of 4/6. 3 specified valves 21 9,
or add 119 t. &malt and 1'11 to monthly pxylnenta.

PRESS -BUTTON CHASSIS
With Manual Tuning also

ALL -WAVE 7 -Stage S HET Battery Model 903. IIt dew, -yap,
circuit, arratiffenient as Modd 74)2. but with the addition of 15.

station press -button Complete with 4 valves. Normal
list value, 7 gos. OUR PRICE, 25 12 6, i or 6 9 down and 18
monthly pitmen I, of 6 10. We Save You 21/14.0.
ALL -WAVE 8 -Stage S A.C. Model 905. Employs all the
desirable features incorporated in Mialel 904, but with 6 -station
press-Inittim taming in 41,115151011. Watts output. Complete with
4 valves. Normal list value. 28.19.6. OUR PRICE, 16/19/6. or
8/6 down owl 18 monthly payments of 8 7. We Save You 22.0 0.
ALL -WAVE 7 -Stage 'HET. A.C. Model 908. An i'scellerit 3, :live,
7 -,tau replacement tliassis. 18-1.100 metres. A.V.C. 111111 'nine
iiiIlt1.01. (Milli,. ill 41111051011 to s.intotinn
manual tuning. Complete with 3 Naives. Normal list Value.
210,21. OUR PRICE, £7 12 6, or 9 6 dour. :nil 18 1110,11111Y
payments ot 9 4. We Save Yon 22 10 0.
ALL -WAVE 8 -Stage 8 HET A.C. Model 909. This ads oneed
0 -Stage ti -valve chassis represents wnndrtiul value for II,,'

10.7.900 metre.. A.V.C. Station and
metre cant! ;dial scale /-station press-1411ton tuning. Pickam
soiketa. sacs !adrift. Complete will 6 salves. Normal list
value, £10 10 0. OUR PRICE, 27,19.6. rir 99 dim n and 18
monthly payments of 9,9. We Save Yon £2 10 6.

Enjoy noise -
free Evening

ALL -WAVE AERIAL
kbrolutely roccessaiy for

,00d listening on all hauls.
Eliminates man-made in-
terference. In runny CHM:, 2/6 down secures
improves reception 100°. Complete outfit with instructions.
Cash or C.O.D. 17 8 or 2,6 dawn nrid 8 monthly payments of 2,6.

MANUAL TUNING CHASSIS
See centre column for Press -Button models

ALL -WAVE S.G.3. Battery Model 901. Proved sensit Ice 3-vall!
H.F. Pew., ih.t. and limb's distort ionless output l'entml..
Wave -range, 10-2,109 metres. Station and metre-cablaatid scah
All -world reception. Low H.T. consumption. With 1111 call,,:.
Normal list value, 5 pis. OUR PRICE, £3 12,6, or 5- o

and 12 monthly payments of 62. We Save You 21 12 0.
ALL -WAVE 7 -Stage 8/HET. Battery Model 902. S. rostir.,
selective 4-va No cirenit. All -waves, 18,2,000 es. Pen
output. Stat11,11-1111111t anal metre calibrated sealer 5`0n15.1. te s
4 valves. Normal list value, 26;16/6. OUR PRICE, 24 17 ti.
or 5!- clown and 18 monthly paynients of 6,1. We Save You
2119;0.

ALL -WAVE 6 -Stage 8 'HET. A.C. Model 904. Amazingly select is
4 -calve circuit. All -world reception on l8 2.000 metres. Volt.,
and Tone Controls. 3 Watts manta. With all valves. Normal
list value, 2710.0. OUR PRICE, 2519/6. or 7,8 Jowu 11111.1 1.
tiomthly payments of 7 3. We Save You 21!10.6.
ALL -WAVE MODEL 909 M.T. (111red rated.) Exactly as Model tar
!centre col.1, Itit for those s ho prefer Iii/1115 Ltutiitq yyuule. List
£9 '19 6. Our price £619 6 .1. 8 9 if.", 0 and 18 "T5nthlY IteYwhot
id 89. We Save you £3. ALL 1111131ILS Y111'1,111' 1)!

tsTitATED.

SPEAKERS for 991. 9.C2, 993, YU- (AO', or saute deposit but add 1 5
to monthly payments Mild 2/. to
1104, 915 and !MS chassis, 19,6 extra. or add 1:4 to ehnssia monthly payactits.
Speak r for 909 and 90111MT ans.!, 27.6 extra, or some deposit. but a 11,1 1 10 t
montl ly payments.
PETO-SCOTT MAINS UNIT. Suitable for all battely sets rem!., ing up to
12 firs. Employs metal rectitter. For A.C. mains oriI3-. 200 250o. Special
Bargain 19 6. Available H.P. with other gootls.
A.C. TRICKLE CHARGER. Does all with constant 1..T. upkeep. Merely

5. yoar accumulator.mulator. A.C. 20111250 supplies only.
Special Offer 10 -.

IMMEDIATE DELIVERY , '.,,,,a
It Iclina I. 111 !be!

1,0 I. lie-,Lvacaa 1.1S14 111.1'

VETO -SCOTT Co.

Ltd. 77(P.W.32)City Londcn. E.C.1
., I 4I(P W.32) High Holborn, W.C.I

CLIssold 11875 and 1101,toin 3248

SAVE!
Buy a Chassis

le 3, MONTHS'
GUARANTEE
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Picture Examination -
THE acceptability of television pictures

to the general public has been the
subject of many close investigations by
various scientists who have brought physi-
cal, physiological, and psychological factors
to bear on the problems involved. It is
open to question at the moment, however,
as to whether the scientist can really inter-
pret these matters from the point of view of
the home, where individual atmosphere
and environment must play an important
part in assessing the home entertainment
value. Even so, it is both interesting and
instructive to examine the conclusions
arrived, at by these researches into human
problems, and one of the most thorough
was that undertaken in Germany where,
strangely enough, no real public service of
television yet exists. The results, therefore,
although interesting, are not actually
based on public experience, but represent
the findings of an investigator who has
endeavoured to place himself in the position
of a domestic or family viewer. One con-
clusion which seems fairly reasonable is to
the effect that the normal contrast range
in modern television receivers using cathode-
ray tubes satisfies all requirements, provided
that stray light is excluded from the vicinity
of the screen. Where stray light does inter -

however, then it is said that the bright-
ness level in interlaced images is limited by
flicker.  This is important when it is remem-
bered that in many households, viewing is
undertaken with some of the room light-
ing operative. The more light present, the
brighter the cathode-ray tube has to run,
and the less is the contrast range in the
observed picture. In dealer demonstration
rooms, some have adOpted the policy of
having an amber coloured light during
transmission periods. This avoids any
groping in the dark for late corners, and
in no way interferes with the picture.

Other Factors
THIS same German investigator has come

to the conclusion that with a 441 line
definition such as is used for the trans-
missions in that country, the picture size
should not exceed about 12in. by 10in.
There is no doubt that the dimensions of
the receiver image have been the subject
of many debates* and it is generally agreed
here that a 15in. diameter cathode-ray
tube represents a reasonable maximum
for the ordinary -sized room, while the 12in.
diameter tube giving a 10in. by 8in. picture
is undoubtedly the most popular in the
average household. The very large screens
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in home sets where a projection C.R. tube
is employed need quite big rooms, and a
long viewing distance, to do real justice
to the reproduced image. Another very
interesting point raised by the same investi-
gator is to the effect that since television,
in his opinion, can be considered as the
optical counterpart of audio broadcasting,
it calls for very high acoustical reproduction
to be acceptable. The reason advanced
for this is the conclusion that the success
of sound motion pictures, and the justifica-
tion for their existence as an entity, depend
upon the quality of silent motion pictures
considered by themselves. It is, of course,
known that with the present B.B.C. tele-
vision service the sound signals are far
superior in quality to ordinary radio,
because a wider sideband is permissible on the
ultra -short waves.

A Limitation
IT is generally conceded that one of the

limitations existing insofar as teievision
engineering is concerned, and one which
is emphasised in large -screen work, is an
inherent difficulty at the transmitting end.
At the moment no two television cameras
are identical in all their electrical char-
acteristics ; a point brought home quite

No. 144.

forcibly when three or four cameras are in
use for a single production, and fading from
one to the other is essential to give full
programme entertainment. Lighting suit-
able for one is unsatisfactory for another
camera, and rapid light changes are both
difficult to achieve, and cause very
unpleasant shading effects if they are
introduced. Evidence of this is forth-
coming whenever a feature film is shown,
and the alterations in light level brought
about by changes in light density destroy
for a time the tonal value of the received
picture. Better cameras in conjunction
with improved methods for tracking, and
lens focus adjustment, have helped matters
considerably of late, but as programmes
become more and more ambitious film
studio technique will have to be studied
very carefully. This again is yet another
reason why the basic problems of film and
television requirements should merit a
closer co-operation. Any segregation of
the old and new arts will only add to
confusion, and it is encouraging to find
that in some quarters a better understanding
is prevailing, a factor which cannot fail to
benefit the one who, after all, must have
the final say in the matter-that is, the
set user, whether domestic or otherwise.

Mr. A. P. Herbert, M.P., who is steeped in the lore of canals and waterways of England, was com-
mentator when life on the barges was televised'by the B.B.C. last week. The cameras were placed on
a stretch of the Grand Union Canal, round a lock which is a favourite meeting -place for the bargees
and their families. The camera is here seen televising Mr. Herbert whilst he is chatting to Mr. and

Mrs. Edwards on their barge at Clitheroe Lock, Brentford.
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TELEVIEWS
Signal Attenuation

ALTHOUGH as a general rule the aim
of television engineers is to secure

the maximum signal strength available at
any given area, there are many occasions
which arise in practice that call for a
television signal attenuated in magnitude.
When close to the transmitting station the
direct signal pick-up with a normal aerial
may be sufficient to overload the cathode-
ray tube with normal receiver control knob
settings, with the result that the gain
control has to be turned back to a setting
where the vision chassis is not functioning
efficiently and distortion can occur. By
introducing a simple combination of re-
sistances between the feeder cable termin-
ation and the set input, the signal strength
can be reduced to any desired value simply
by using the correct resistance values in
the attenuator pad, as it is generally
referred to by most engineers. It is
essential that uniformity in impedance
is maintained at the input and output
terminals of this resistance junction,
otherwise phase reflections can occur
which will mar what would otherwise be
a good picture. This problem of reducing
the amplitude of an available signal by a
given amount is met with in other television
equipment, and it was therefore interesting
to find that a scheme has been proposed
whereby attenuation can be carried out
electronically. The signals to be attenuated
are applied to a grid mesh electrode of a
special type of electron multiplier in such
a way that they control a stream of elec-
trons provided by a light activated cathode.
The emerging stream is magnetically
directed towards another set of electrodes
where the potentials applied to them are
controlled in such a manner that the
predetermined fraction of signal is derived
from a perforated grid.

ERSON AL
pARAGRAPHS

Mr. M. M. Stockley has resigned his posi-
tion as London sales manager of British
Belmont Radio, Ltd.

Mr. L. Glazer, after three years' associa-
tion with Philco, has left to join Arvin
Metric, Ltd., as sales manager for Arvin
Autovox car radio receivers.

Sir Allan Powell, the newly/ appointed
chairman of the B.B.C., will take over his
new duties on April 20th. Sir Allan,
who is at present the Mayor of Kensington,
succeeds Mr. R. C. Norman at the B.B.C.

The Postmaster -General has appointed
Mr. D. J. Lidbury, D.S.O., Regional
Director of the London Postal Region ;
Mr. V. R. Kenny, M.B.E. Regional Director
of the North Western Region ; and Mr. C.
A. Taylor, M.C. Regional Director Desig-
nate of the London Telecommunications
Region, to be members of the Post Office
Board. The appointments will take effect
from May 1st, 1939.

WORKSHOP CALCULATIONS,
TABLES AND FORMULA

3/6, by post 3/10 from
George Hewett., Ltd.,

Tower House, Southampton St., Strand, W.C. 2

A Man of Vision
NO one can deny the sincerity of Gerald

Cock for television, and his position
as B.B.C. director of the service has enabled
him to make some very interesting contri-
butions to the various opinions which exist
as to the best method of expanding the
service. Bearing in mind the details given
in various notes in these pages it is useful
to know that Mr. Cock envisages a five-
year plan for the expansion of television
to cover the whole country. He favours
the erection of relay stations which will be
able to transmit the programmes provided
from a central source of production, for in
this way it is claimed that wasteful and
expensive duplication of plant, staff and
material will be avoided. The length of

weekly programme desired by viewers in
general is also a matter undergoing investi-
gation at the moment. At present it
averages between 19 and 20 hours per
week. Although it is realised that television
viewing demands concentration on the part
of those looking in, this hardly seems
sufficient to meet all needs. The pro-
grammes must be varied, and any extension
of choice will naturally mean a longer
time on the air per week. Each week it
is possible to select a number of outstanding
items which give remarkable entertainment
value, but with a' public who, have been
satiated with forms of amusement both
radio and otherwise which give many
alternatives, it seems certain that an
extension of hours is imperative if more
and more people are to acquire sets for
home use. The problems associated with
this are not easy, because of rehearsal
periods, but no doubt those in authority
will eventually find means for satisfying
the wishes of the public.

MORE

IMPORTANT BARGAINS
This Week's Best Sellers -Order NOW

VALVES FREE! with these

1 -Valve
metres.

Short-wave Kits
SHORT -WAVER. 12;04

All coils, lightweight
'phones rand f re e
matched salve. List
value 55/-. BARGAIN.
61/7/6 or 2/6 down and
11 monthly payments
of 216.

4 -VALVE
BANDSPREAD

Powerful S.G., Det.
L.P., Pentode receiver

with bandspread tuning. Amazing
efficiency over the effective wave -

range of 9-200 metres. Complete down to the last screw, coils
for (2-94 metres. 4 FREE valves. 4916 .ash or 3'6 down, and
12 monthly payments of 4;3. SEND FOR SHORT-WAVE BOOK.

-RIGHT-PRICE PARTS
BARGAIN PARCELS. No Constructor, Experi-
menter or Serviceman must miss this opportunity.
1 each2 and 3 gang variable condensers,
1 screened coil, 1 audio transformer,
3 valve holders, 6 resistances, 6 fixed
condensers, 1 doz. various control knobs
and 1 brand-new ready -drilled plated
steel diesels. List value 45/-. Bargain
5/9, plus 9d. for special packing and
postage. ORDER EARLY. 4 Le!
BAR -TYPE 2 -GANG CONDENSERS. .0005 mid. each section.
Brightly plated, size 3in x (Dn. a 2/1n. New, worth 12/ --
Bargain, 213.
METAL CHASSIS. Sled, ready drilled for 1-8 valve -holders.
Electrolytice and insists transformers. Size 1310. x gin, x Sin.
grey enamel finish, brand new. Boigein. Z- each. Also.
Brand new heavy gauge Cadmium:plated steel clrweic, 143 x
71 x 2.1in., ready drilled for 5 v -holders, mains transformer, etc.
Bargain, 2/-. Post 6d. extra.
COILS. Parcel of 4 assorted sereened and unscreened coils for ex-
perimenting. Well.knownmakee. Bargain, 2/9
TRICKLE CHARGER, 2v. amp. Model. Metal Rectifier, 10/-.
KNOBS. 1 doz. assorted control knobs, 1/-.
VOLUME CONTROLS, POTENTIOMETERS. Well-known
makes, all values up to 1 meg., 2/-; with switch. 2:8.
HEADPHONES. Supersensitive type, 3/6 per pair. Post 64.
RESISTORS. All values, !, -watt; 44.; 3/6 doz. 1 -watt,
5d. ; 4/6 doz. 2 -watt, 8d. ; 6/6 doz. :1-wal t. 9d. ; 8/- doz.
COSMOCORD PICK-UPS. Brand new. complete with screened
lead and rest. List 12/-. Bargain, 616.

-TESTED KITS -VALVES FREE-
" World " All -Wave Kits are supplied less coils to accommodate
those who already possess famous B.T.S. self -locating inductors.
ALL -WAVE WORLD 5.0.3. Wave -range 98,0110 metres,
slow-motion toning. Station -name scale. Kit includes all parts
with transformer, etc., and- FREE S.G. Det. and Pentode
valves. List value of 24/15/0. BARGAIN 29;6 or 2/8 down
and 12 monthly payments of 2/10,
ALL -WAVE WORLD 8.0.4.. Employs one more S.G. audio
stage than the 3 -valve model and all extra components. Station
name scale. 4 valvesn FREE. Astoundine BARGAIN
at 42/- cash or C.O.D.. orgive2/6 down and 12 monthly payments
of 3/9.
COILS, Complete Oct of 10 coils, 9-2.000 metres, List 27/8.
N.T.S. BARGAIN, 1713, or add 1/5 to World lilt deposit and
to each monthly payment. N.T.S. SHORT-WAVE BOOK -
FREE.

POST ORDERS. All goods offered sent carriage or
post charges paid. C.O.D. charge extra on orders under
10)-. Overseas orders carriage extra.

CALLERS. Al/ lines available to callers at our only address.
Call in for complete bargain lists without obligation to purchase.

FREE Send now for your ropy of the N.T.S. Short -
Wave Bargain booklet also Bargain A.C. and

Battery Chassis List and valve replacement chart.

-MORE CHASSIS BARGAINS-Amazing
Order from descriptions with every confidence. Complete speci-
fications available on request.
SPECIAL OFFER CLASS " B " 4 -valve CHASSIS. Powerful
new model, giving volume equal to a mains set. Amazing lange
and sensitivity. Full -vision scale calibrated '200-2.000 metres.
Steel chassis and screened coils. Complete with all valves.
Fully tested. List value 5 gns. BARGAIN 59/8, or 5/- down
and 12 monthly payments of 5,3. Order type 60410.
A.C. S.G.4. BANDPASS CHASSIS. A few left. Wave -range 200-
2,100 metres. Wonderful selectivity and aenaitivity. Output
3 watts, P.U. sockets. Steel chassis and screened coils. Complete
with 4 British Matched valves. Ideal replacement chassis for A.C.
mains. Fully tested. List value £5/15/0. BARGAIN 55/-.
Yours for 5/- down and 12 monthly payments of 5;-. Order
type 7033.
BATTERY ALL -WAVE CHASSIS SNIP. Ware -range 14-2,000
metres, station -name scale. Complete with S.G. Dot. and Pentode
valves. New, fully tested. BARGAIN 65/. or 5/- down and 15
monthly payments of 5/-.

-BARGAIN NEWS!!
N.T.S. HAVE SECURED-

. a further limited quantity of famous Peto-Scott all -wave
battery receivers offered to you at practically ball cost.

5/enuthieres
- SUPER ALL -WAVE

down BATTERY 8.0.3.

List value e8.15.0 BARGAIN
14.19.6. Wave -range 14-2,100

metres. Modern HF, Det. and
Berries Pentode output circuit.
Easy -to -read station dial, superb
walnut veneer cabinet. Less
batteries. 5/- down only, balance
in 18 monthly payments of 6/4.
YOU MUST ORDER EARLY.

-BOOSTER BARGAIN-
4 -WATT BATTERY AMPLIFIER

55/- %S.N..

List value
64.4.0.

balance in 12 monthly payments of 4/9. Improved 1938 model,
4,4311,3 circuit with push-pull output. 4 -watts output. Ideal
unit for use with microphone or amplifying gramophone records.
Recommended for boosting up existing battery receiver where
1-4 watts output is needed. Avoid disappointment -ORDER
NOW.

4/6 down

se V st Every "Practical Wireless " reader should be in
possession of this money -saving valve list.NL.TIS..;1:cao

09cryou a British mains or battery valve replacement
for any required type ALL AT AMAZING BARGAIN PRICES. 3 MATCHED Battery Type VALVES
2 -volt type (IA4E, IB4E, 2,101), 2 S.G. H.F.'m and Bargain
one Output Pentode; List value YOURS
FOR 5/6 only, POST FREE. 3 valve -holders, data
and circuits given FREE. Ideal valves for experi-
mental purposes. Short -Wave, and MI -Wave
receivers and replacement. Secure your set NOW.

MODERN ELECTRIC CLOCKS For 200/250 v. A.C. 50 cycles.
New Purchase. Sensational offer repeated. Precision. silent
movement, housed in beautifully polished wood ease. Second,
minute and hour hands. List price 42/-. BARGAIN 12/6 Cash.
STOCKS LAST TIME WERE CLEARED IN 5 DAYS : ORDER

EARLY.

NEW TIMES SALES CO.
50 (Pr.W.32), LUDGATE HILL, LONDON, E.C.4.

Phone: City 5516 Ed. 1924
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tOR THE

RADIO SERVICE MAN,
DEALER AND OWNER
The man who enrolls for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When ha earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every -day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 94A, International Buildings,
Kingsway, London, W.C.2.

Please explain fully about your Instruction in
the subject marked X.

Radio Engineering Radio
Radio Servicing Television

If you wish to pass a Radio examination, state
it here
Name Age

Address

When writing to Advertisers
please mention

"Practical and Amateur Wireless "

PREEDDI
MADE

The

D.C.

Without square and dividers the
draughtsman is " lost."
Impossible situation. It is just
as impossible to keep your set
in good trim without a reliable
meter. The D.C. AvoMinor
tells you all you want to know ;
troubles are instantly traced ;
falling -off in performance is
immediately checked.

451_ in case, with in- DEFERRED
I struetion booklet, TERNS

leads, interchangeable teat IF
prods and crocodile clips. DESIRED.

Voltage
0- 6 volts 0-240 volt,
0- 12 volts 0-300 volt:
0-120 volts 0-600 volt,

Current
0- 6 01/amps.
0- 30 la/amps.
0-120 miamps.

Resistance
045,000 0I1109
0-60,000 ohms
0-1,200,000 
0-3 megolnus

ego' Tradeego, Trade Hark
ELECTRICAL MEASURING INSTRUMENT

Write for fully descriptive leaflet
Sole Proprietors A. onfactu,s, -
Automatic Coil Winder & Electrical Equipment Co., Ltd.
Winder House, Douglas St., London, S.W.1. Phove .1 tr Iona 3404/7,

Items o
Arthur Askey to Make Films

SO the man who kept the British Public
at home on Wednesday nights is to go

on the films. Arthur Askey is not the first
radio favourite to be lost to listeners, and
he won't be the last.

According to the well-known film critic,
C. A. Lejeune, writing in this month's
Screen Pictorial, " Big-hearted Arthur " is
to make films for the next five years for

Arthur Askey in one of his characteric poses.

Cainsbormigh. 'Three film companies
offered him contracts. " The first was
good," he says. " The second, better, and
the third, magnificent."

" The Prisoner of Zenda "
WHEN he invented the imaginary

country of Ruritania, Anthony
Hope, even in his most sanguine moments,
can have had little idea of the world-wide
success that his romance would enjoy.
" The Prisoner of Zenda " has been trans-
lated into practically every language in
the world, in addition it has come before
the public as an operetta, a -play, a silent
film and a talkie, and has been the model
on which countless works of the cloak and
sword type have been based.

The book has been adapted by Jack
Inglis as a serial play for broadcasting and
nine instalments will be heard on consecu-
tive Sundays, the first broadcast being on
April 2nd, in the National programme.
The two chief roles, Rudolf Rassendyll and
Colonel Sapt, will be played by Robert
Douglas and Milton Rosmer respectively,
and the production will be in the hands of
Leslie Stokes.

Just before his sudden death recently,
Robert Chignell was engaged in writing
special music for this serial. He had finished
a melody for the Ruritanian National
Anthem, and this will be orchestrated and
variations of it prepared by Leslie Woodgate.
The music will be recorded by the B.B.C.
Symphony Orchestra, Section C.

Interest
Crosley Corporation Applies for Tele-

vision Construction Permit
THE CROSLEY COR PO RATION,

operators of Station WLW
cinnati) recently filed an application with -
the Federal Communications Commission
for permission to construct a television trans-
mitter in Cincinnati. The application filed
is for a construction permit only. This
entails building two transmitters, one for
video or visual broadcasting, and the other
for audio or sound broadcasting in connec-
tion with the video transmitter.

In the event of the application being
granted, the Corporation has six months in
which to construct the television station.

The station, according to the plan, will
be of 1,000 watts power, and will operate
on a frequency band between 50 and 56
megacycles. A leeway of this magnitude is
necessary for television, engineers pointed
out, adding that the one station would
require a band six times wider than the -
present standard broadcasting band of from
550 to 1,500 kilocycles.

Deputy Television Announcers
NIUE are informed by the B.B.C. that
VV Miss Olga Edwardes, and Miss Eileen

Bennett, have been booked as deputy
television announcers during the absence
on annual leave of the two regular
announcers, Miss Jasmine Bligh and Miss
Elizabeth Cowell.

Miss Edwardes, deputising for Miss
Cowell, has been booked for dates between
March 30th and April 17th.

Miss Bennett, who will be deputising for
Miss Bligh, will be on duty at intervals
from March 24th till April 4th.

Miss Edwardes, who is twenty-two years
of age, is a brunette, and is already well
known to viewers as an actress, her most
recent appearances being in " Condemned
to be Shot," by Reginald Brooke, and
Noel Coward's " The Young Idea." Begin-
ning as a ballet dancer trained by Anton
Dolin and Brigitta, she has taken both
stage and film parts, her last engagement
being in the film version of " The Dominant
Sex." She prefers stage acting to films.

Miss Bennett., who is nineteen years of
age, is a blonde, and was trained at the
Royal Academy of Dramatic Art. She has
had considerable recording experience in
plays and sketches, and has just taken the
uvenile lead in a new film, " The Trunk

Crime."

PRACTICAL
LEATHERWORK
AND OTHER ALLIED CRAFTS

By Fred Dace

This handbook not only deals exhaust-
ively with leatherworking, but other
crafts such as Appliqui, Gesso, Raffia,
Batik, stencilling and rugmaking. It

contains 96 pages and 179 photographs
and diagrams.

From all Booksellers, Is., or by post Is. 2d.,
from the publishers, George Newnes, Ltd.,
(Book Dept.), Tower House, Southampton

Street, Strand, W.C.Z.
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ETTERS FROM
EADERS

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

for publication).

A Simple U.S.W. Adapter

SM.-Regarding
the letters of W. W.

Llewellyn and T. A. Lane in the issues
of February 18th and March 11th respec-
tively, I also should like to see a U.S.W.
adapter described which could be plugged
into the P.U. terminals to receive the tele-
vision sound, especially for mains operation.

S. COLLIE (West Looe, Cornwall).

IR,-I follow with interest the letters
6..) from readers which appear in your
journal, and I would like to say a word in
favour of T. A. Lane's request for an ultra -
short -wave adapter to receive television
sound.

Most of the letters seem to come from
short-wave enthusiasts who proudly display
their various logs, but I am interested in
amplifying equipment. I am also interested
in:Class " Bj" amplification. I would like to
correspond with another reader interested
in these subjects, preferably in the Birming-
ham district.-J. PARKER (40, Shakespeare
Street, Stratford -on -Avon).

Sets Using Old Components

SIR,
-I think the idea of describing sets

to make use of old components a
splendid one. We like the actual building
of sets, and having many components on
hand wish to use these if it can be done with-
out spoiling the set design.

Can you give us such a one using a band-
pass arrangement ? Selectivity is very
bad in this district on the medium band ;
in fact, sometimes it is impossible to hear
the West or North. Wishing you increasing
success.-H.EDGAR PARKER (Southampton).

Station XGOY, Chungching, China

SIR,-It
may be of interest to other

readers of " Leaves from a Short-
wave Log " to know that on Monday,
the 27th ult., I logged the station XGOY,
Chungching, China. The announcer in-
formed listeners at 22.00 hours G.M.T. that
the station was inaugurated on Sunday the
26th ult., and was working on a carrier -
frequency of 9.5 me/s (31.6 in.). He then
gave news of the week of this, the present
capital of China, and also said that there
would be English news next week at the
same time. The transmission was received
on a 5v. commercial set, and the signals
were QSAS R9+.

I have been an enthusiastic reader of
your paper for some time, and wish it
every snecess in the future.-ERic H.
WILLIAMS (Wallasey).

" Audible" Radiations
SIR,-I was very interested in the remarks

by B. H., of Nuneaton, about radio
reception from an amplifier. I have had
the same experience, and found that any
attempt to apply coil and/or condenser to
the grid for tuning purposes simply lost
the signal which came out of the amplifier
L.S. These signals were received with
A. and E. in the usual connection but no

tuning capacity or inductance whatever.
One reader suggests a pick-up as an induc-
tance, but I possess no pick-up, so the
reason is to be found elsewhere. One person
said the local relay was to blame. I wonder !
I agree with D'Arcy Ford who says that
the output L.F. of a radio set must be
half -wave H.F., and this is what the
relays are putting out on. their wires.-
A. W. (Bridlington).

Correspondent Wanted
have been a regular reader of

PRACTICAL AND AMATEUR WIRELESS
for the past three years, and would like to
correspond with any reader living abroad
and interested in short-wave reception and
transmission.-D. SHAFSBY (46, Bath
Street, Southport).

A 5 -valve Battery S.W. Receiver
SIR,-In your issue of January 21st,

1939 you invite the opinion of readers
on the suggestions of Mr. C. Heyne for a
5 -valve battery S.W. receiver. I am in
entire agreement as to his suggestion for a
PRACTICAL AND AMATEUR WIRELESS, power-
ful S.W. receiver, but why superhet, unless
required for some particular frequency ?
After listening to the " cavernous (let us
call it) reception on the higher frequencies
from the latest expensive " all -wave
superhet " commercial receivers, it is a
relief to the ear to get back to a hefty S.W.
" straight " circuit even though it is com-
posed (with the exception of modern
valves) entirely from junk.-C. F. ARM-
STRONG (Kenya, S. Africa).

SIR,-Mr. Heyne's letter published re-
cently in PRACTICAL AND AMATEUR

WIRELESS, and your request for opinion on
the suggestion offered, encourage me to
again ask that consideration be given to
publishing a circuit of 6 to 7 valves for
operation from a 6 -volt battery.

I think, however, an all -wave receiver
(9 to 2,000 metres) for broadcast reception
would more meet the needs of the majority
and would be particularly welcomed in this
area.

We are well over 3,000 miles from the
B.B.C. and the more important European
stations. The set must be sufficiently
powerful to give all -day reception of these
particular stations.-C. R. MALONEY (St.
Kitts, B.W.I.).

SIR,-Under the heading, " A Battery
S.W. Superhet," I notice that C. H.

Williams gives a combination of Mullard
valves. I think it would be better, as the
suggested circuit is for short waves, to use
a Mullard FC2A, instead of FC2, for
frequency changer, a Mullard VP2B,
instead of VP2, as I.F. and A.F. I think that
the LF. transformers should be very care-
fully chosen, and would suggest Varley
BP95. These have air dielectric trimmers.

which reduce the losses and simplify
trimming, and also the coupling between
the two windings can be varied. I would
like two I.F. stages. I have been a regular
reader of PRACTICAL AND AMATEUR WIRE-
LESS for years, and I think Sour journal
gets better and better.T. G. MITCHELL
(Maidenhead).

Logged on 20 Metres
Listening on the 20 m. band on

Tuesday, February 28th, between
6.50 p.m. and 9.45 p.m., I heard the follow-
ing stations :

KBY, ZS1T, SU1GP, SU1DM, HAGS,
K4SAY, HA1P, SU1DF, K4FAY, CT1PM,
W2EI, CT1PW W2EUI, WBIBQ,
W1FMP, W1DQ, VQ1AY, W1FMP,
W3AEP, W1HRC, W4DHQ, W2KFA.

I picked up these stations on a seven -
valve superhet with a 35ft. outdoor vertica
aerial-VINCENT RICHARDSON (Andover).

Wind -driven Charging Plant
SIR,-May I complete the triangle with
our friends in Kildare-and in

Orkney-in asking you to publish an article
on wind -driven charging plants. In many
out-of-the-way places such plants would
be a great boon. From another point of
view, in these troublous times, it is almost
a matter of national importance, as the
dislocation of power plant, broken cables,
etc., in an emergency, and perhaps the
diversion of power to other purposes would
make home-made current invaluable. And
dry batteries might not be so easy to get ;
but with a few accumulators and wet
H.T.-and wind cheap-the problem would
be solved. As the Government will
communicate, nationally speaking, through
the B.B.C. network, in an emergency,
I think the more we are independent of
the Grid System, the less likely we are to
be at a loss to maintain communications.-
W. H. STACEY (Kingsbridge, Devon).

L

CUT THIS OUT EACH WEEK.

-THAT when an external aerial is attached to a
frame aerial the directional properties of the
latter are lost.
-THAT soft copper wire may be strengthened
for wiring purposes by stretching it until it
giros.
-THAT wire which has been treated as above
should not be used for ultra -short-wave
apparatus as the surface is damaged.

THAT stranded wire for aerial purposes
should preferably be enamelled - each separate
strand being enamelled before twisting.
-THAT a loose flexible lead to the cap of an
H.F. valve can result in erratic tuning effects
in a powerful receiver.
-THAT peak or instantaneous values should
be Considered when calculating the rating of
resistors and condensers.  .4,

The Editor will be pleased to consider articles of Id
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Sm.* articles should be
written on one side of the paper only, and should contain
the name and address of the sender. Whilst the Editor
does not hold himself responsible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, George Xewnes,
Ltd.,Tower House, Southampton Street, Strand. IV .C.2.

Owing to the rapid progress in the design of ,tireless
apparatus and to our efforts to keep our readers in I ouch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent.

Copyright in all drawings, photographs and articles
published in PRACTICAL AND AMATEUR WIRELESS is
specifically reserved throughout the countries signatory
to the Berne Convention and the U.S. A. Reproductions
or imitations, of any of these are therefore expressly
forbidden.
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lubs
ocietie

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 Hall, Ledbury Road,

S. Croydon.
Meetings : Tuesdays at 8 p.m.
Hon. Pub. Sec. : Mr. E. L. Cumbers, 14, Campden

Road, S. Croydon.
MEMBERS of the above society met ha St. Peter's

Hall, S. Croydon, on Tuesday, March 7th, to hear
Mr. P. G. Clarke, the chairman, demonstrate his new
high -quality apparatus. The vice-chairman, Dr.
R. A. Bailey, presided. As was expected, Mr. Clarke
had scorned the superheterodyne and used a straight
H.F. unit, followed by a resistance coupled amplifier.
He described how permeability tuning provided constant
selectivity over the whole waveband. Of special.
interest was his use of a tone -control valve, and he
made it quite clear how variation of bass and treble
was effected. This valve preceded the main amplifier.
The loudspeaker equipment included a large Magnavox
66 unit handling bass notes, with a Piezo electric
unit for the upper ones.

Demonstrating the apparatus, Mr. Clarke secured
splendid reproduction from both radio and records.
He is the proud possessor of a very fine library of
records, having one hundred records from which to
choose on this occasion. Thanking him, Dr. Bailey
said that this lecture should encourage members to
persevere in high -quality reproduction, and then come
forward to benefit the society with a demonstration.
Next Tuesday, March 28th, is the Annual General
Meeting for election of officers. The vice-president,
Mr. G. S. Vellacott, will preside, and the evening will
conclude with a selection of ten-minute talks from
members.

THE ILFORD AND DISTRICT RADIO SOCIETY
Hon. Sec.: C. E. Largen, 44, Trelawney Road,

Barkingslde, Essex.
RECENT activities of this society have included a

lecture by Mr. Parr, of Messrs. Ediswan, on
Cathode-ray Tubes and the Encephalograph, and a
lecture by Dr. F. C. Stephan, of the Telegraph Con-
denser Co.' Ltd., on Electrolytic Condensers. Mr.
Haynes, of Haynes Radio (president of the society),
also gave a lecture and demonstration on Cathode
Gear and Amplifiers, and a junk sale was held at
headquarters, the results of which were very gratifying.

Forthcoming programme.-March 30th : Lecture
by Messrs. Tungsram Electric Lamp Works, Ltd.
April 13th : Transmitter demonstration by Mr. E. G.
Coe. April 20th : Demonstration by Mr. H. T.
Stott, Gramo. evening.

BRENTWOOD AND DISTRICT RADIO SOCIETY
Hon. Sec. : B. A. Pettit (G3VD), " The Laurels,"

Werrin Road, Shenfield, Brentwood.
AT a meeting recently, a lecture on Direction

Finding was given, a subject of much Interest to
members who will be taking D.F. seriously in the
coming season. Another excellent lecture by R. A.
Rothermel and Co., Ltd., on their crystal products,
and a lecture by the Ediswan Electrical Co., Ltd., have
been recent events. A visit to the Cable and Wireless
Transmitting Station at Ongar is an expedition much
looked forward to, as also is a practice D.F. field day
with the Romford and District Radio Society after
Easter, weather permitting. It is intended to hold
D.F. tests throughout the summer with the other
Essex radio societies as well as individual ones using
the society's transmitter G8HV (portable). Attend-
ances at recent meetings have been poor owing to the
influenza epidemic, but a revival is anticipated now
that it is passing off. Meetings are held at the QRA
of G8KM on the first and third Thursday of each
month. Inquiries regarding the society should be
addressed to the hon. secretary at the above address.

SHEPPEY AMATEUR RADIO CLUB
Headquarters : " Oddfellows Arms," Halfway, Sheer-

ness.
Meeting Nights : Thursdays at 7.30 p.m.
Hon. Sec. : F. G. Maynard (2CVM), 160, Invicta

Road, Sheerness, Kent.
THE above club held its usual meeting on Thursday,

March 9th, and a very pleasant evening was spent.
After the usual meeting formalities had been observed
a general discussion took place concerning the new
headquarters which had been obtained through the
efforts of the chairman (G3GW). The headquarters
are more suitable in every respect, and possess all
the facilities required for transmitting and receiving,
as well as being spacious enough to accommodate
an increased membership and for the use of lectures.

Application to the authorities has now been made
for a "full licence," and the club receiver is nearly
completed.

An anonymous gift of 15s. has been received by the
chairman from two friends towards the cost of a licence,

which was greatly appreciated by the club. A DX
Contest is now running for receiving members on the
3.5 mats amateur band, and results will be based unon
the best individual DX station received (with verifica-
tion). Owing to prevailing conditions on that banal
at the present time, it will be more or less an endurance
test for careful listening, as well as efficiency of receiver
and antennae. Results will not be known until
June 4th, when it is hoped a detailed report can be
made.

Information regarding lectures and demonstrations
from manufacturers of amateur gear, etc., will be
appreciated.

Further particulars of the club can be obtained from
the hon. sec., at the address given above.

ROMFORD AND DISTRICT AMATEUR RADIO
SOCIETY

Hon. Sec. : R. C. E. Beardow (GIFT), 3, Geneva
Gardens, Chadwell Heath, Essex.
AT our meetings held on February 21st and 28th

lectures were given by Mr. Townsend, of the
Rivae Valve Co., and Mr. Betteridge, of The Marconi -
phone Company, on the construction and uses of
Cathode-ray Tubes. Our last meeting was devoted
to the demonstration of an Evrizone amateur receiver
owned and operated by G3CQ. A surprising amount
of DX was heard under trying conditions, and we
shall be looking forward to a demonstration of their
latest model, which will be demonstrated by G3CQ
on behalf of that firm.

THE EAST SURREY SHORT-WAVE CLUB
Meetings : Alternate Thursdays at 8 p.m.
Hon. Sec. : Leslie Knight (G5LK), 13a, Hatchlands

Road, Redhill, Surrey.
ON February 16th Mr. Basil Wardman (G5GQ) gave

an interesting talk on transmitter design, which
proved to be very popular, as the club consists mainly
of transmitters and A.A. licence -holders.

On the evening of Marcia 2nd the club's receiver
was installed, but owing to difficulty in erecting a
good aerial reception was poor and members were not
very successful when trying to tune in the amateur
band. On the same evening G6JF introduced
VU2AE from India, who is staying in this country
for a short while.

The first year's balance sheet has been prepared
and presented to members showing a balance in hand of
over £7. The first annual dinner will be held at the
" Old Wheel," yaeigate, ;on 'April 13th ; assemble 7.30
p.m. Dinner 8 p.m. All local enthusiasts are welcome.

SLOUGH AND DISTRICT SHORT-WAVE CLUB
Headquarters : 35, High Street, Slough, Bucks.
Meetings : Alternate Thursdays at 7.30 p.m.
Hon. Sec.: Mr. R. J. Sly, 16, Buckland Avenue,

Slough, Bucks.
AT the last meeting held at headquarters on March

2nd, the club was honoured by a visit from
VPGAII, who gave a very interesting talk on the
difficulties of the amateur in Barbados. A very
interesting time was had by members in constructing
the club receiver.

The agenda for the next meeting includes a talk
on microphones and amplifiers by G3XH, as well as
further work on the club receiver, and the usual Morse
practice.

THE MEDWAY AMATEUR TRANSMITTERS
SOCIETY

Headquarters : The Navy Wives' Club Hall, Dock
Road, Chatham.

Meetings : Every Tuesday at 8.15 p.m.
Hon. Assistant Sec. : R. Nicholson, 8, Pine Road,

Strood, Rochester, Kent.
AT the meeting held on February 14th Mr. J. E.

Bryden (2BOL) gave an interesting talk on
television equipment and displayed for inspection a
very tine sound and vision receiver of his own design
and construction.

The president (G6NU) has commenced a series of
informal technical discussions of an elementary nature
for the benefit of those new, members who are new-
comers to amateur radio, and these are proving very
popular. -

Arrangements for the forthcoming Radio and
Television Exhibition, which the society is organising,
are well hi hand, and technical details of the necessary
equipment for demonstrating several television re-
ceivers, etc., are receiving the attention of the mem-
bers detailed for this work.

On March 28th, Messrs. British Television Supplies,
Ltd,, are giving a demonstration and talk on their
popular " Trophy " receivers, and 2BOL will continue
his television series on April 11th. Alternate meetings
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are devoted to Morse code practice and informal
technical discussions.

Readers of PRACTICAL AND AMATEUR WIRELESS
are especially invited to meet the local hams on
Tuesday evenings at 8.15 p.m. To reach the M.A.T.S.
room at the Navy Wives' Club Hall, enter 1/y the main
door, and inquire of the caretaker at the buffet, who
will be pleased to point out the way.

HODDESDON AND DISTRICT RADIO SOCIETY
Headquarters: Blairgowrie, Station Road, Broxbourne,

Herts.
Hon. Sec. and Treasurer : T. KnightTnr., Caxton

House, High Street, Hoddesdon, Herts.
THE society operates under call 05110, and has a

permit to operate on the 1.7, 7, 14, 25, and 56 ancls
bands as a fixed and a portable station. Clear consists
of a loose -coupled Hartley plate modulator, and an
M.O./P.A. with relay break-in and voice -controlled
break-in (not yet working) for 160 metres. A
C.O./F.D./P.A. (RFP15) for 20m. and 40m. A
5ffincts TX was built some years ago before any really
suitable valves were available and then shelved in
favour of 1.7 me/s, but it is now being reconstructed.
together with two receivers. A new communications
receiver for the amateur bands is nearing completion.

Aerials in use are a 132ft. Marconi for 160 metres, a
40-m. doublet, and an 8JK for 20 metres.

Meetings are held every second and fourth Wednes-
day of each month, from 8 to 10 p.m. We have at
present four members with A.A. licences, two of
whom have passed the G.P.O. test.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR
RADIO SOCIETY

Headquarters : Commercial Hotel, 88, Old Street,
Ashton-under-Lyne.

Secretary : K. Gooding (G3P111), 7, Broadbent Avenue,
Ashton-under-Lyne.
AT a meeting held on March 8th, the date of the

" Rainiest " was definitely fixed for April 2nd
next. An entertaining programme is being com-
piled, and it is hoped that all local amateurs (in-
cluding non-members of the society) will give the event
their full support.

The society also held their first " junk sale," and as it
proved a huge success it was decided to repeat the
event at future meetings.

A letter was read by the secretary from the Derby
Short -Wave Society, and it was resolved to co-operate
with this society on field days. On the suggestion of
Mr. W. P. Green a " panel " of listening stations is
being drawn up in order to provide a practically fall -
time listening service in connection with organised
tests.

PAISLEY SHORT-WAVE CLUB
Headquarters : 2, Park Road.
Meetings: -Mondays at 7.30 p.m.
Hosnt.reeSte.c. : Mr. James M. Arthur, 9, East Buchanan

THE above club paid a visit to the Glasgow Police
Radio station on February 23rd. The system

was explained in detail with the aid of snaps. The
Teletype rooms were visited, and- messages were
watched being typed out, and these, it was explained,
were received simultaneously in five different districts.
The answers could be seen typing themselves out. The
garage also was visited, where patrol cars were in-
spected with great interest.

Application for a transmitting licence has been made
for the club under the name of Mr. Peter P. Brown.

Wednesday nights are devoted to morse practice.
Saturday nights are quite popular, being informal

nigitletsffibership has been steadily increasing, and now
stands at about 40. The entry fee is 2s., and weekly
subscriptions Gd., junior members 3d. per week.
Members have their own key, and have access to the
club at all times. Anyone interested will be welcomed
on Monday evenings.

BRADFORD SHORT-WAVE CLUB
Hon. See.: G. Walker, 33, Napier Road, Thornbury,

Bradford, Yorks.
ON Sunday, March 5th, another trip was taken by

the members of the above club along the channels
of the 1.7 rags band, and a call was made at one or to O
local stations, the farthest call was GGPY, at Barnsley.
It has been decided, after one or two reports that have
been received by the secretary, to rebuild the station,
and this work will be in progress by the time this report
goes to press.

The last lecture in the winter syllabus will be given
by Mr. Beaumont, of Ambassador Radio Co., Brig-
house, and his subject will be " Short-wave Receiver
Design." Further information of the club's activities,
summer syllabus, etc., can be obtained from the
secretary.

THE MERSEY -SIDE AMATEUR TRANSMITTING
SOCIETY

Secretary : C. E. Cunliffe, 368, Stanley Road, Bootle,
Liverpool, 20.
AST months the above society had quite a full pro-

gramme, including a lecture on all types of crys tai
oscillators, followed by a practical demonstration.
On discussion night we cleared up many points regard-
ing memberalradio queries. We now have three more
call -signs : 2BMB (Mt. Mooney) and GGPM. Mr. E.
Forster is now 2FZK, while several of the A.A. members
have applied for full permits. We are all looking
forward to one or two field days this year, weather
permitting.

If any persons, novice or expert, would care to join
the society, please write to the secretary at the above
address.
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A REVIEW OF THE LATEST GRAMOPHONE RECORDS
THERE are some very attractive light

orchestral records in this month's
releases. The London Palladium

orchestra, under Clifford Greenwood, plays
a selection of Sousa Marches and " March
of the Bowman " from the conductor's
" Robin Hood " C 3079.

Barnabas Von Geczy, one of the most
famous of Continental light orchestra
leaders, takes the " Lambeth Walk " and

The Donkey Serenade " and makes a
fine job of them on H.M.V. B 8871.

Louis Levy's Orchestra gives a melodious
selection of the best tunes, in the latest
Macdonald -Eddy film, " Sweethearts," on
H.M.V. BD 668. His trick of giving some
of the violins a sort of roving commission
above the " top line " is quite fascinating.
Anton and the Paramount Orchestra, with
Al Bollington at the organ, give charming
renderings of Elgar's morceau " Saint
d'Amour " and Drclla's " Serenade "-
H.M.V. BD 660.

Apart from the music they play, Alan
Helm's Accordeon Orchestra has other
points of novelty. Its 120 members are all
employees of Hohner's Concessionaires,
who make the instruments on which they
play, and the accordeons themselves range
in size from the midget to the mammoth.
They play a piece specially written for
them by G. S. Mathis, who conducts -a
short symphonic poem, " Spring "-H.M.V.
BD 664.

Vocal
IT is surprising that Meliza Korjus, who is

such ideal material for the films, has not
been seized upon and " starred " before.

Her first film, " The Great Waltz," is a
vehicle for the tunes of Johann Strauss
in their most elaborate arrangements.

Meliza Korjus gives some amazing
examples of vocal acrobatics, or, as the
musicians say, coloratura singing, and these
records were made direct from the sound
track of the actual film. They include
" Tales from the Vienna Woods "-H.M.V.
B 8862, " One Day When we Were Young "
and " There Will Come a Time "-H.M. V.
B 8863.

Cicely Courtneidge and Jack Hulbert
sing the duet " Together Again " from
their sensational new show " Under Your
Hat." The other side of the record carries
" If You Want to Dance," by Jack Hulbert
and the Rhythm Brothers, on H.M.V.
B 8864.

For years Peter Dawson has been
regarded as the ideal exponent of the
hearty and forthright ballad. Of late he
has shown his more serious yet equally
attractive side, and these two fine examples
of the English art song have figured with
great success in his recent programmes.
They are Elgar's " Speak, Music " and
" Rams of Exile," by Bax, on H.M.V.
B 8866.

Arthur Askey, radio's No. 1 comedian,
is delightful in two of his latest absurdities,
" The Cuckoo " and " All to Specification "
-H.M.V. BD 656.

Swing Music
PROMINENT among the new records

of swing music is the first H.M.V.
record by Arrie Shaw and his Or-

chestra. In the space of only one year
Shaw has risen out of nowhere to take his
place as America's most popular swing band.
As a clarinettist he is as at home in the classics
as he is in jazz. He is also an arranger and
composer for his own orchestra.

On one side of H.M.V. B 8869 you will
hear his own arrangement of the famous
" Indian Love Call from " Rose Marie."
Shaw agrees that the tune is lovely -too
lovely to suffer from an occasional bit of
fun such as this. So he deliberately pokes
fun at the modern " swing " style of
jazzing up the classics and light classics.
By emphasising all the bad points in modern
jazz -the introduction is nearly half the
record, the men in the band sing " Cheep
Cheep " for no reason at all behind the
vocal ; in fact, Shaw has produced a
classic of better jazz phrasing. On the
reverse of this record is his theme song,
" Nightmare," which he composed himself.

One of the most popular of recent
record issues was an actual recording of Max
Miller's complete turn as it was snapped
at the Holborn Empire.

It was so successful, in fact, that in
response to the amazing public enthusiasm,
H.M.V. have had to go back to the Holborn
to make yet another set of records by the
" Cheekie Chappie." Apart from his signa-
ture tune at the beginning and end, this
turn is completely different from the first
one recorded. Fresh songs -three com-
plete sides of patter. H.M.V. BD 646-8.

Decca
AMBROSE and his Orchestra have two

new records this month featuring
four of the most popular tunes of

the moment. " I Miss You in the Morning "
is on one side of Decca F 6965, whilst
on the reverse is " If Ever a Heart was in
the Right Place " ; and the other record,
Decca F 6966, contains " I Shall Always
Remember you Smiling " and " Grandma
Said." The last tune looks like being a
" hit."

" Romany " and " There's Something
About an Old Love " on Decca F 6972
suit Vera Lynn perfectly. This artist
is one of the " stars ' of the famous Ambrose
Octet.

Bob Crosby and his colleagues, with
Marion Mann as vocalist, proffer first-class
records. Decca F 6968 is a good example
of the right presentation of two excellent
numbers-" What Have You Got that Gets
Me ? " and " You're Lovely, Madame."

" The Palais Stroll " has " caught on,"
as it were, and here on Decca F 6959
Josephine Bradley presents it in strict
tempo so that the ardent dancer can dance
it in comfort. The coupling is a slow fox-
trot, " My Own," from the film " That
Certain Age."

Charlie Kunz makes yet another piano
medley on Decca F 6971. As usual this
medley contains the best of to -day's tunes.

MORE FINE BARGAINS
5/- Powerful New Steel
Moving - Coil SPEAKER -

MAGNETS.
Pour -claw 41 Ihe. 10 watt M.O. Speaker
Permanent Magnets at manufactur-
ere' price. A great ',opportunity for

CONDENSERS. Fixed electrolytic 12 + 4 mfd. ss 16 mfd. 275 volts'
1/6 ; 6 4' 6 ss 12 mfd. 210 volts, 1,6 ; 8 + 8 16 mid. 350 volts'
1/6; '24 + 8 32 mfd. 400 volts, 2,6; 8 mfd. 500 volts, 1/6;
Mansbridge Paper and Mica, 4 mid., 3;6; 8 mfd., 616; 10 mfd.,
7/-; Dubilier .01 for 1,000 volts, 1;8; .005 Mica Trans. 5,000 volts,
2/6; 10,000 volt. 6/-; .25 mid. mica, 4,000 volts, 6/-. Oil Con-
densers, 1 mfd. 3,000 volts, 6/6. Special Condenser Bargain to clear
surplus. Western Electric 1 mfd. & 2 nffd.,12d. each, 1/6 do. ; 12/ -
gross, carriage forward. Ideal for makers of smoothing and filter
circuits. Offer open till cleared.
BLUE BOTTLES. Glass enclosed 1 and 1 watt Resistors, .01, .021,
.05, .1, 1 and 1 meg., Liet 1/-. Sale 1/- per doz., any of these sizes.
9/- per gross.
COIL WINDERS. Hand drive, bevel friction, 8' high, 2/6.
COILS. S.W. plug-in, 1/6. Ribbed formers, 9d. Long -wave and
B.C. 2 -pin, 15-. Reaction tuners, 9d. H.F. twin chokes, mains, 9d.
Rugby and other coils in stock. All wavelengths in 2 -pin,
S/W Formers ribbed and slotted, 4d.
PANELS. Aluminium 16- and 18 -gauge one side enamelled. Paxolin
and Ebonite, any size, from 24in. x 24in. at low prices.
VARIABLE CONDENSERS. .001 mfd. Tekade, 1/3; .00075 Polar
Commix, ; S/W. Formo ; J.B. Midget, .0001, 1/8; 2 -gang
variable .0005, 2/6 ; 3 -gang, 3,13.
PROJECTION LANTERNS, on Stand, with 210 -watt focus bulb
25;-. Arc lamps, Slide lanterns, Film projectors, and Sound heads.
cheap.
MAGNETIC SOUND RECORDING. Stine Steel Tape, 9d. Yd.
EARTH SPIKES. Massive R.A.E. earth spikes, with terminal

for Aerials and Telephone lines, 1/. or 9/- doz.
MOTOR BARGAINS in Midget H.P. Motors for
A.C. or D.C. '200;230 volts, 110th H.P. D.O.T.
type, totally enclosed KB Cover, 2,000 revs.,
at a price never before offered, 7/8 only. Next
larger GM No. 2 type, high speed 1/60 HP,
4,000 revs., 916. Larger still, 1/41th HP, Model
(IL'. No. 1, 12 6. All as new and first rate for
model drive or light duty.

MORSE RECORDING OF WIRELESS SIGNALS. These well-
known service paper tape Inkers record messages on any wave-
length at speed. Recorders add enormously to interest. Magnifi-
cent British work, mahogany drawer containing tape reel. Such
apparatus cost 240. 12 to MI 10s. each.
ELECTRIC SOLDERING IRONS. Heavy workshop type. 121 watt.
220/250 volts. 6,6. Big 220v. Alarm Bells, 10' gong, 39/,
220 VOLT POOTWARMER Electric Mats, covered fibre, 7/8.
Bed -warmer Blanket Pads, 220 volts, 12,8. 110 volts, 10/6.
3 -VALVE (part finished) BATTERY SETS with oak cabinet
ready wired and fitted 2 condensers and engraved panel, 13 x 7 a
tin., 16!-.
PUSH BUTTON TUNING. 6 -way Gang Push, metal cover, 116.
Multiple Cord, ed.
STATIC CONVERTERS. A.C. mains to D.O. 40 watts output, steel
cased. Output 4.10 volts, 60(100 Ma. D.C. with valves, 45,t-. A.C.
mains to D.C. 170 watts at 1 amp. for 220 v. D.C. seta, steel -cased.
valves, 50/-.
SOUND RECORDING AT HOME at a reasonable cost. No fancy

prices for elaborate gear. The
na. Feigh records on any disce.

The FEIGN RECORDER fits any
Gramo., has positive drive by ball -
bearing worm gear and rack. The
Recording Stylus is tracked across
blank at the exact grooving
spiral. Price complete, as Blue.
with Tone Arm and cutter with
real diamond, 37/0 All -Metal
discs, 3,3 doz.

Latest Bargain List " N" Free on Requ est.

ELECTRADIX RADIOS
218, UPPER THAMES ST., LONDON, E.C.4

Telephone . Central 4611

NIGNEERIE OPPORTUNITIES'

268
PAGES

ree;
This unique Handbook

shows the easy way to
secure A DI.I.C.E.,

A.M.LBLach:E., A.M.I.E.E.,
A.M.I.W.T.,

A.M.I.R.E. and similar qualifica-
tions. WE GUARANTEE-. NO PASS -NO
FEE." Details are given of over 150 Diploma
Courses in all branches of Civil, Mech., Elec.,Motor, Aero, Radio and Television En-gineering, Building, Government Employ-
ment, eto. Write for this enlightening Handbook

to -day FREE and Post free.
British Institute of Engineering Technology,
409, Shakespeare Haase, 17. 19. 19. Stratford Pi.. W.1

THE FINEST CHASSIS VALUE OBTAINABLE

ARMSTRONG RADIOGRAM
CHASSIS

COMPLETE WITH SPEAKER
MODEL 3 NBP/T. 7 -Valve ALL -WAVE Radiogram Chassis,
complete with 8in. Matched M.C. Speaker. Cathode Indicator.

Short Waves from 15.9 to 50 m.
CASH PRICE .4 2/6 WITH ORDER and

57.18.8 or s 12 monthly payments of 13/4,
WRITE FOR LIST OF ALL MODELS.

THE LONDON RADIO SUPPLY CO. (Est. 1925%
11, OAT LANE, NOBLE STREET, LONDON, E.C.2.
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LATEST PATENT NEWS
Group Abridgments can be obtained from the Patent Office, ES, Southampton Buildings, London.

W.C.2, either sheet by sheet as issued on payment of a subscription of Ss. per Group Volume or in
bound volumes, price 2s. each.

CATHODE-RAY TUBES.-Baird Tele-
vision, Ltd., Szegho, C., and Tomes,
G. A. R. No. 496,778.
In a cathode-ray tube of the kind having

a luminescent, the screen is arranged so
that light from the side which is scanned
by the cathode ray may be projected or
viewed through a substantially plane part
of the envelope with-
out interception by
any electrode. As
shown, the luminescent
screen which may be
translucent or trans-
parent is formed on
the plane back wall
of the tube which may
be provided with a reflecting backing 4
(Fig. 1) of silver, etc. The image passes
through the front 5 of the tube which is
plane and may be parallel to the screen.
The gun 2 is displaced to the side of the
tube. Specification 469,420 is referred to.
TELEVISION RECEIVERS.-General Elec-

tric Co., Ltd., and Jesty, L. C. No.
496,835.
The optical distance of an image of the

reproduced picture from the screen 2
(Fig. 2), on which the picture is formed, is
so varied in dependence on the optical
distance of the sheet 5, which is viewed,
from the screen that the image is formed
on the sheet in every position of the sheet
in which it can be viewed. The sheet
can be viewed either in the horizontal
5B or the vertical position 5A. The screen
2 is horizontal and a mirror 7, which is in -

Fig. I.

dined at 45° to the horizontal, enables
the sheet in the horizontal position to be
viewed horizontally and, when the sheet
is vertical, deflects the optical axis through
a right-angle. According to a modifica-
tion, the sheet has two vertical positions
and two alternatively operative mirrors
deflect the optical axis through a right-
angle.
TELEVISION.-Sco-

phony, Ltd., and
Jeffree, J. H. No.
496,964.
An optical system

14 .. 20 (Fig. 3) forms
on a receiving -screen 5
a cylindrical image,
with definition in the
direction of scanning,
of modulated super-
sonic waves in a cell
2, and also forms a
cylindrical image of
the illuminated surface
of a high-speed scanner
3 on the screen with
definition at right -angles
to the direction of the
scanning -lines. An in-
termediate cylindrical
image of an illuminated aperture 1 is
formed in the cell, and a cylindrical image
of the intermediate image is formed on
the surface of the high-speed scanner.
The direction of definition of both these
images is at right -angles to the direction
of movement of the supersonic waves

Fig. 2.

7
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NEW PATENTS
These particulars of New Patents of interest

to readers have been selected from the Official
Journal of Patents and are published by per-
mission of the Controller of H.M. Stationery
Office and the Official Journal of Patents can
be obtained from the Patent Office, 25, South-
ampton Buildings, London, W.C.2, price Is.
weekly (annual subscription £2 10s.).

Latest Patent Application.
6189.-Baird Television, Ltd., and

Baird, .J. L.-Colour television
systems. February 24.

6673.-Baird Television, Ltd., and
Tomes, G. A. R.-Television, etc.,
systems, etc. March 1.

5974.-Duckworth, S.-Short - wave
wireless receiving sets. February 23.

6067.-Fokerd, A. R.-Method, etc.,
for the remote control of wireless
receivers. February 23.

6265.-General Electric Co., Ltd., and
Clark, F.-Mounting devices for
radio apparatus. February 25.

6701.-General Electric Co., Ltd., and
Jones, F. R.-Tuning devices for
wireless receivers. March 1.

6030.-I. M. K. Syndicate, Ltd., Nagy,
P., and Goddard, M. J.-Light-
modulating devices for use in
television receivers. February 23.

6123.-Kallmann, H. E. - Television
transmitting, etc., systems. Febru-
ary 24.

6240.-Monge, G. de.-Elimination,
etc., of disturbing noises in the
reception of radio transmissions.
February 24.

6045.-Murphy Radio, Ltd., and
Hawkins, G. F.-Television re-
ceivers. February 23.

6408.-Philco Radio and Television
Corporation.-Remote control for
radio receivers, etc. February 27.

Specifications Published.
501,042.-Radio Corporation of

America.-Sound-recording.
501,043.-Radio Corporation of

America. Sound -recording.
501,051.-Telefunken Ges. Fur Drahtlose

Telegraphie.-Aerial systems for
radio -receivers.

501,410.-Milnes, H. R., and Milnes
Radio Co., Ltd.-Thermal genera-
tion of electric current.

501,411.-Milnes, H. R., and Milnes
Radio Co., Ltd.-Apparatus for
thermal generation of electric
current.

501,348.-Marconi's Wireless Telegraph
Co., Ltd., and Norwood, H. C.-
Adjustment mechanisms for tuning
condensers in radio receivers and
for like purposes.

501,352.-Kolster-Brandes, Ltd., and
Smith, K. G.-Padding condensers
for superheterodyne radio receivers.

501,370.-Mitchell, F. A.-Tuning de-
vices for radio receivers.

501,152.-General Electric Co., Ltd.,
and Brittain, F. H.-Loudspeakers.

501,375.-Standard Telephones and
Cables, Ltd.-Television trans-
mission tubes.

501,179.-Standard Telephones and
Cables, Ltd.-Cathode-ray device.

501,251.-Telefunken Ges. Fur Drahtlose
Telegraphie.-Direction - finding
radio receivers.

501,254.-Marconi's Wireless Telegraph
Co., Ltd.-Modulated carrier -wave
receivers.

Printed copies of the full Published
Specifications may be obtained from the
Patent Office, 25, Southampton
London, TV.C.2, at the uniform price of
ls. each.

According to a modification, the inter-
mediate image is omitted. Specifications
439,236 and 451,132 are referred to.

TELEVISION FACTS
AND FIGURES

WITH the idea of securing some concrete
information concerning the present

television service, the Postmaster -General
was asked the following question in the House
of Commons the other day : What is the
present approximate number of licences
in force in respect of television receivers ;
what is the approximate annual revenue
therefrom  what has been- the annual cost
of the television service since its intro-
duction, and who has borne the difference
between this cost and the revenue ? There
is no doubt that the main idea behind this
question was to ascertain some figure which
could be said to represent authoritatively
the number of sets sold for viewing pur-
poses, but due to the way it was worded the
P.M.G.'s assistant was able to be quite
non -committal on this point. In his reply
he stated what all readers of this journal
know-namely that the reception of tele-
vision is at present covered by the ordinary
wireless receiving licence and that no
special television licence is necessary.
It seems certain, however, that later on a
further effort will be made to obtain a figure
which can represent the number of television
sets sold so far by manufacturers, although
it is generally accepted that this has now
passed the five -figure mark and is rising
rapidly. On the question of cost it is
interesting to note that the amounts given
by the B.B.C. for the annual revenue costs
of the television service, together with
depreciation on capital expenditure were :
£111,500 in 1936, £277,149 in 1937, and
£352,846 in 1938. This rising cost in
expenditure was met by the Government
returning to the B.B.C. a larger proportion
of the licence revenue than had been done
in the past. It emphasised that the ordinary
listener is not being made to suffer on
account of television, but merely that the
Government is withholding less of the
licence revenue than it has previously, an
action which it is unlikely would have
occurred but for the incidence of the
television service.
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DI/FRIES
' NQUIRIES

Microphone Transformer
" As a result of the information I have

got out of your paper I have now succeeded
in getting my A.A. Licence. I have built
the 21 -watt transmitter but am in difficulty
with regard to the microphone. Speech is
in " the background," and I wonder if the
connections to my transformer are correct.
This is a Bulgin microphone transformer
with five coloured leads and I should like
to know the connections for this."-D. S.
(Old Holpatriek).

THE secondary of the transformer in
question has the leads coloured red

and green, the latter being joined to the
grid. The primary has blue ends with the
centre -tap yellow. For a standard micro-
phone you need a high step-up and there-
fore should use half of the primary, which
will give you approximately 70 to 1 ratio.
Therefore, join your microphone and battery
in series across the yellow and one blue
lead.

Electrolytic Condenser Connection
" I had a little difficulty in my set with

an- electrolytic condenser breaking down,
and I saw by the case that this was two
8 mfd. units in one case. I have bought
a new one and connected this up but am
doubtful as to the suitability as a friend
who has seen it has told me it is joined
backwards. I am sending a sketch of the
set and the condenser and should be glad
to know whether he is right."-J. E. D.
(N.W.5.)
IN the circuit you send the two electrolytic

condensers are joined on either side of
the smoothing choke, with a common
negative lead to earth. The component
you have obtained, however, has a common
positive connection and thus you have
joined the two condensers the wrong way
round in the circuit. You will note from
the marking on the condenser case that
correct polarity must be observed and
therefore should order an 8- 8 mfd. unit, not
an 8+8 unit.

Blue Glow
" I noticed something a little strange

about a new American valve I purchased
the other day to replace a valve in an
amplifier. While a record was being played
through a kind of purple band of light at the
top of the valve, which appears directly
the amplifier is switched on, darts and
jumps about with every beat of the music,
or loud passages on the record. I haven't
seen one like it before and I am curious-so
should be glad if you could explain it"-
F. C. (Chiswick, W.4).

WHEN a standard type of valve is
over -run ---either by supplying too

much H.T. or too little 0.13., what is known
as " blue glow " takes place and residual
gas in the bulb glows with the characteristic
colour you mention. The electronic flow
in the bulb sets the gas in motion and thus
causes the glow to dance or keep time
with the current fluctuations: The remedy
is to reduce H.T. or apply correct bias,
although if this is in order, and the valve

still glows it may indicate a faulty valve.
Certain modern output valves are pur-

posely provided with a gas content and
may glow slightly, but it should not be of
large proportions.

H.F. Pentode Connections
" In an article I read some time ago it

stated that the H.F. pentode was obsolescent.
Do you mean the one to be used was 4 -pin
in S.W. modification, or was there a 5 -pin
H.F. pentode with no cap at one time-the
top cap being taken to a pin on the base
making it a 5 -pin base ? Mr. Camm
specifies a 4 -pin H.F. pentode in the Acme
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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.
We regret that we cannot, for obvious reasons-

()) 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 querists.
A stamped addressed envelope must be

enclosed for the reply. All sketches and
drawings which are sent 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 a
separate department.
Send your queries to the Editor, PRACTICAL AND
AMATEUR WIRELESS, George Newnes, Ltd., Tower
Rouse, Southampton Street, Strand, London, W.C.2.

The Coupon must be enclosed with every query.
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receiver, and therefore it cannot be obso-
lescent, so I should be glad if you could
explain this."-W. I. (Hull).

THE H.F. pentode battery valve is
available with either a 4 -pin or a

7 -pin base, and both types are standard
and current. The 7 -pin valve has the
advantage that the metallising may be
separately earthed when desired but in all
other respects it is identical. In some cases
the suppressor grid may be joined to one
of the pins but this is not standardised.

Old -pattern Coil
" I am thinking of making an all -wave

receiver incorporating an all -wave coil
which I have. This is of the panel -mounting
type and there are five coloured leads-
black, red, blue, white and green. Could
you tell me their actual meaning and a
suitable condenser for reaction and
tuning? "-A. J. K. (Bow, E.3).
FROM your description we think we

recognise the component as an all -
wave oscillator coil designed by Lewcos.
This was intended for a superhet circuit
using an I.F. of 126 kc/s and thus would
not be suitable for a simple receiver, and
I.F. transformers are not now easily
obtainable for this frequency. Further-
more, coils (oscillator) for this frequency
and superhet condensers of the same type
are also now out of date and therefore we
think you will find it difficult to make use
of this particular component.

Transverse Current Microphone
Would you please explain what is a

transverse current microphone ; the method

of connecting to a receiver for home broad-
cast ; method of connecting to a trans-
mitting set ? Is this type of microphone
superior to the post office ex -telephone type
largely on sale at the present time ? "-A. S.
(New Maiden).
IN the type of microphone referred to
1 there are two fixed carbon electrodes,
the intervening space being filled with
carbon granules. The diaphragm rests
against these granules and thus varies the
conductivity of the path between the
electrodes. It may be treated in all other
respects in exactly the same manner as a
standard carbon mike, using a step-up
transformer for matching purposes. The
advantage over the type of microphone
mentioned is one of quality and the sen-
sitivity is probably not so high as the
standard carbon instrument. If you intend
to use the mike for transmitting purposes
the transverse current instrument is
definitely preferable to the simple alter-
native type mentioned by you.

Push-pull and Recording
" I recently built your 2 -watt amplifier.

Seeing that its output is push-pull and as
I wish to do some home -recording, I should
like to know how I connect the pick-up
to the same."-V. H. P. (Brighton).
THE method adopted for connecting a

pick-up for recording purposes in a
push-pull stage is exactly the same as that
employed for connecting an extension
speaker. A centre -tapped choke must be
joined to the output terminals, the centre
tapping being joined to H.T. positive. A
2 mfd. fixed condenser should then be
connected to each anode and the pick-up
joined to the other terminals on the two
condensers. This is, in effect, an output
filter circuit with the exception that two
condensers are used.

Signal Strength for Recording
" I have purchased a home -recording

apparatus and I am using as a cutting head
an ordinary H.M.V. reproducing pick-up.
This makes a perfect spiral, but without
the sound waves. Do I need a special
recording head ? "-E. D. (Ebberston).

YOUR
trouble is probably due to the

fact that you are not feeding a
sufficiently strong signal into the pick-up
to obtain a good cut on the record. You
should also use a proper cutting needle
with sapphire or diamond point. You can
use an ordinary playing needle (steel)
provided that has been used to play one or
two surfaces first, but the sapphire gives
best results.

Crystal Set Results
" I have constructed a crystal set which

gets the London Regional very clearly,
but however much coil I put in the circuit
I cannot get any other stations. Can you
assist me in this difficulty ? "-F. M.
( Rick mansw orth).

WE note that you live very close to the
London transmitter, and in view

of the poor selectivity of the average
crystal receiver you are probably unable
to reduce the spread of the station in order
to hear other stations. We therefore
suggest that you choose a time when
London Regional is not transmitting and
then make a careful search on the dial,
when you will be able to ascertain whether
or not any stations are within range with
your particular aerial system.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS No. of
Date of Issue. Blueprint

CRYSTAL BETS.
Blueprints, 6d. each.
1937 Crystal Receiver . - PW71
The " Junior " Crystal Set .. 27.8.38 PW94

STRAIGHT SETS. Battery Operated.
One -Valve : Blueprints, 1s. each.
All -wave Unipen (Pentode) PW31A

One-valver .. 19.2- .38 PW85
The " Pyramid " One-valver (11F
Pen) 27.8.38 PW93

Two -valve : Blueprints, 1s. each.
Four -range Super Mad Two (D, Pen) - PW36B
The Signet Two (I) & LIP) .. 24.9.38 PW7G
Three -valve : Blueprints, 1s. each.
The Long-range Express Three

(SG, D, Pen) - .. 24.4.37 PW2
Selectone Battery Three (D, 2 LF

(Trans) PW10
Sixty Shilling Three (D, 2 LF

(RC & Tram)) .. - PW34A
Leader Three (SG, D, Pow) .. 22.5.37 PW35
Summit Three (HF Peu. D, Pen) - PW37
All Pentode Three (HI' Pen, I)

(Pen), Pen) .. . 29.5.37 PW39
Hall -mark Three (SG, D, Pow) . 12.6.37 PW41
Hall -mark Cadet (D, LF, Pen (RC)) 16.3.35 PW48
F. J. Camm's Silver Souvenir (HF

Pen, D (Pen), Pen) (All -wave
Three) .. .. 13.4.35 PW49

Genet Midget (D, 2 LF (Trans)) .. June '35 P1111
Cameo Midget Three (D, 2 LF

Trans)) . 8.6.35 PW51
1936 Sonotone Ttree-Four

Pen, HF Pen, Westector, Pen) .. - PW53
Battery All -Wave Three (D, 2 LF

(RC))  - PW55
The Monitor (HF Pen, D, Pen) .. - PW61
The Tutor Three (HF Pen, D, Pen) 21.3.36 PW62
The Centaur Three (SG, 0, P) .. 14.8.37 11141`64
F. J. Camm's Record All -Wave

Three (HF Pen, I), Pen) .. 31.10.36 PW69
The " Colt " All -Wave Three (D

2 LF (RC & Trans)) .. . 18.2.39 PW72
The " Rapids " Straight 3 (D.,

2 LF (RC & Tram)) .. .. 4.12.37 PW82
F. J. Qern's Oracle All -Wave

Three (HF, Det, Pen) 28.8.37 PNV78
1938 " Triband " All -Wave Three

(HF Pen, D, Pen) 22.1.38 PW84
F. J. Camm's " Sprite " Three

(HF Pen, D, Tet) .. 26.3.38 PW87
The " Hurricane " All -Wave Three

(SG, D (Pen), Pen) 30:4.38 PW89
F. J. Camm's " PushButton "

Three (HF, Pen, I) (Pen), Tet) 3.9.38 PW92
Four -valve : Blueprints, ls. each.
Sonotone Four (SG, I), I,F, P) .. 15.37 PW4
Fury Four (2 SG, D, Pen) . 8.5.37 PW11
Beta Universal Four (SG, D, LF,

01.11) PW17
Nucleon Class B Four (SG, Li,

(SG), LF, Cl. B) 6.1.34 PW34B
Fury Four Super (SG, SG, D, Pen) PW340
Battery Hall -Mark 4 (HF Pen,

D, Push -Pull) - PW46
F. J. Camm's " Limit " All -Wave

Four (HF Pen, D, LF, P) .. 26.9.36 PW67
AU -Wave " Corona " 4 (HF Pen,

D, LF, Pow) .. 9.10.37 PW79
" Acme " All -Wave 4 (HF Pen, D

(Pen), LF, Cl. B) 12.2.38 PW83
The " Admiral " Four (HF Pen,

HF Pen, D, Pen (RC)) .. 3.9.38 PW90
Mains Operated.

Two -valve : Blueprints, Is. each.
A.C. Twin (D (Pen), Pen).. - PW18
A.C.-1).C. Two (SO, PowT.. - PW31
Selectone A.C. Radiogram Two

(D, Pow) - PW19
Three -valve : Blueprints, is, each.
Double -Diode -Triode Three (HF

Pen, DDT, Pen).. - PW23
D.C. Ace (SG, B, Pen) .. - PW25
A.C. Three (SG, D, Pen) - - PW29
A.C. Leader (11F Pen, D, Pow) .. - PW35C
D.C. Premier (HF Pen, D, Pen) .. 31.3.34 PW35B
Ubique (HF Pen, D (Pen), Pen) - 28,7,34 PW36A
Armada Mains Three (HF, Pen, D,

Pen) .. PW38
F. J. Camm's A.C. All -Wave Silver

Souvenir Three (HF Pen, D, Pen)) 1L5,35 PW50
" All -Wave " A.C. Three (D, 2

LF (RC)).. PW54..  -
A.C. 1936 Sonotone (HF Pen, HF

Pen, Westector, Pen) .. - PW56
Mains Record All -Wave 3 (11:1i

Pen, 0, Pen) 5.12.36 PW70
All -World Ace (HF Pen, D, Pen) 28.8.37 PWSO
Four -valve : Blueprints, Is. each.
A.C. Fury Four (SG, SG, D, Pen) - PW29
A.C. Fury Four Super (SG, SG, D,

Pen) - PW34D
A.C. *(HF Fen, D.,

Push -Pull) .. 24.7.37 PW45
Universal Hall -Mark (HI' Pen, D,

Push -Pall) .. 9.2.35 PW47
A.C. All -Wave Corona Four .. 6.11.37 PW81

SUPERHETS.
Battery Sets : Blueprints, ls. each.
£5 Superhet (Three -valve) .. 5.6.37 PW40
F. J. Camm's 2 -valve Superhet .. 13.7.35 PW52
F. J. Camm's £4 Superhet .. -- PW58
F. J. Camm's " Vitesse " All -

Waver (5-valver) .. _ 27.2.37 PW75
Mains Sets : Blueprints, 1s. each.
A.C. £5 Superhet (Three -valve) .. - PW43
D.C. £5 Superhet (Three -valve) .. 1.12.34 PW42
Universal £5 Superhet (Three -

valve) - .. .. - - PW44
F. J. Camm's A.C. £4 Superhet 4 31.7.37 PW59
F. J. Camay's Universal £4 Super -

het 4 .. .. .. .. - PW60
" QUalitone " Universal Four ... 16.1.37 PW73
Four -valve : Double -sided Blueprint, Is. 641.
Push -Button 4, Battery Model 910.38
Push -Button 4, A.C. Mains Model y -

SHORT-WAVE SETS.
One -valve : Blueprint, 1s.
Simple S.W. Onc-valver .. 9.4.38
Two -valve : Blueprints, 1s. each.
Midget Short-wave Two (1), Pen)
The " Fleet " Short-wave Two

(I) (HF Pen), Pen) 27.8.38
Three -valve : Blueprints, 1s. each.
Experimenter's Short-wave Three

(SO, 1/, Pow) .. .. 30.7.38 PW30A
The Prefect 3 (D, 2 LF (RC and

Trans)) .. 7.8.37 PW63
The Band -Spread S.W. Three

(HI', Pen, D (Pen), Pen) .. 1.10.38 PW68

PORTABLES.
Three -valve : Blueprints, ls. each.
F. J. Cumin's ELI' Three -valve

Portable (HF Pen, D. Pen) ..
Parvo Flyweight Midget Port-

able (SG, D, Pen) .. .. 19.6.37
Four -valve : Blueprint, 1s.
" Imp " Portable 4 (D, LF. Llr,

PW95

19.3.38

PW88

PW38A

PW91

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

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal Set .. 23.7.38 AW427
1934 Crystal Set .. . - AW444
150 -mile Crystal Set .. - AW450

STRAIGHT SETS. Battery Ope rated.
One -valve : Blueprints, Is. each.
B.B.C. Special One-valver
Twenty -station Loudspeaker One-

valver (Class B)
Two -valve : Blueprints, 1s. each.
Melody Ranger Two (1), Trans) ..
Full -volume Two (SO del Pen) ..
Lucerne Minor (D, Pen) ..
A Modern Two -waiver
Three -valve : Blueprints, 1s. each.
Class B Three (D, Trans, Clans It)
Fan and Family Three ill, Trans,

Class B) .. 25.11.33
£5 58..8.0.3 D, 'Trans) .. 2.12.33
Lucerne Ranger (SG. D, Trans) .. -
£5 5s. Three : De Luxe Version

(SG, D, Trans) . 19.5.34
Lucerne Straight *Three (D, RC,

Trans) -
Transportable Three (SG. D. Pen) -
Simple -Tune Three (SG, D. Pen). . June '33
Economy -Pentode Three (SO, D,

Pen) .. Oct. '33
" W.M." 1934 Standard Three

(SG, D, Peh) -
£3 3s. Three (SG, D, Trans) . Mar. '34
1935 £6 6s. Battery Three (SG, D.,

Pen) .. -
PTP Three (Pen, D, Pen) .. -
Certainty Three (SO. D, Pen) .. -
Minitube Three (SO, D, Trans) .

.

Oct. '35.
Ali -Wave Winning Three (SG, D,

Four -valve . Blueprints, 1s. Gd. each.
65s. Four (SG, D, RC, Trans) .. -
Mr Four (2 SG, D, Pen) .. -

-Self-contained Four (SG, D,
Class B) dug. '33

Lucerne Straight Four (SO, D,
LF, Trans) .. -

£5 5s. Battery Four (ILK 0, 2 LF') Feb. '35
The H.K. Four (SG, SO, D. Pen) Mar. '35
The Auto Straight Fonr (Hy Pen,

HF Pen. DDT, Pen) .. Apr. '36
Five -valve : Blueprints, 1s. Gd. each.
Super -quality Five (2 HF, D, RC,

Trans) . -
Class B Quairadyne (2 80, D, LF,

Class B) .

New Class B Five (2 SG, D, LF,
Class H) -

March 25th, 1939

These Blueprints are drawn full si,e.
Copies of appropriate issues containing descriptions of

these sets ran in some cases be supplied at the followhic
prices, which are additional to the cost of the Blueprint. A
dash before the Blueprint Number indicates that the Issue
is mat of whit.

Issues of Practical Wireless .. 4d. Post Paid.
Amateur Wireless .. " 4d.
Practical hiechanim 71d.
Wireless Magazine 1/8

The index letters which precede the Blueprint Number
Indicate the periodical in which the description appears
Thus P.W. esters to PRACTICAL WIRELESS. S.W. to Amateur
Windom, P.M. to Practical Mechanics, W.M. to Wink.
Mapazine.

Send (preferably) a postal order to cover the cost of tile
blueprint and -the Issue (gawps over Cal. unacceptable) to
PRACTICAL AND AMATEUR WHIRLER@ Blueprint Dept.,
George Nerrnes, Ltd., Tower House, Southampton Street,

Strand, W.(3.2.

Mains Operated.
Two -valve : Blueprints, is. each.
Consoelectrie Two (D. Pen) AC...
Economy A.C. Two (D.Trans)A.C.
Unicorn A.C.-D.C. Two (D, Pen)
Three -valve : Blueprints, 1s. each.
Home Lover's New All -electric

Three (SG, D, Trans) A.C. .. -
D. Pen) . . -D.

Mantovani A.C. Three (HF Pen,

£15 15s. 1936 A.C. Radiogram
W31374

(HF, D. Pen) .. .. .. Jan. '30 WM401
Four -valve : Blueprints, 1s. 6d. each.
All Metal Four (2 SG, D, Pen) .. July '33 W31326
Harris' Jubilee Radiogram (HF

Pen, D, LF, P) .. .. . . May '35 W111386

SUPERHETS.
Battery Sets : Blueprints, 1s. 60. each.
Modern Super Senior . .. -
'Varsity Four .. : . .. Oct. '35
The Request All -Waver .. .. June '36
1935 Super Five Battery (Superhet) -
Mains Sets : Blueprints, ls. 6d. each.
Heptode Super Three A.C. .. May '34 WM359
" W.M." Radiogram Super AC... - NJ M366

PW65 PORTABLES.
Four -valve : Blueprints, is. 8d. each.

PW77 Holiday Portable (SG, D, LF,
Class B) .. .. .. . - AW393

Family Portable (HF, D, RC,
PW86 Trans)  

QP21) .. .. .. ..
Two H.F. Portable (2 SG, D,

Tyers Portable (SG, D, 2 Trans) - W31367

AW403
WM286
WM394

WM375
WM395
WM407
WM379

SHORT-WAVE SETS -Battery Operated.
One -valve : Blueprints, 1s. each.
S.W. One-valver for America .. 15.10.38 AW429
Rome Short -waver . . - AW452
Two -valve : Blueprints, 1s. each.
Ultra -short Battery Two (SG det,Pen)........Feb. '36 W31402
Home-made Coil Two (D, Pen) . - AW449
Three -valve : Blueprints, 1s. each.
World -ranger Short-wave 3 (D,

AW387 RC, Trans) .. .. - AW355
Experimenter's 5 -metre Set (0,

AW449 Trans, Super-regen) .. .. 30.6.34 AY438
Experimenter's Short -waver (SG,

AW383 1). Pen) _ .. .. Jan.19,'35 AW463
AW392 The Carrier Short -waver (S0,D, P) July '35 WI)1391.1
AW426
W111409

AW386

AW41.0
AW412
AW422

AW435

AW437
WM271
W51327

WM337

WM351
WM354

WM371
WM389
WM393
WM396

WM400

AW370
AW42L

WM331

W31359
W M3i
W31.384

WM404

WM32!)

WM344

W31340

Four -valve : Blueprints, 1s. 6d. each.
A.W. Short-wave World -Beater

(HF Pen, D, R.C. Trans) . - AW436
Empire Short -waver (SO, I), Rd,

Trans) .. - W31313
Standard Four-valver Short -waver

(SO, D, LF, P) Mar. '35 WM383
Sapodilla : Blueprint, 1s. 6d.
Simplified Short-wave Super .. Nor. '35 WM397

Mains Operated.
Two -valve : Biueprints, Is. each.
Two -valve Mains Short -waver (D,

Pen) A.C. - AW 453
" W.M." Band -spread Short -waver

(D, Pen) A.C.-D.C. - W31368
" W.M." Long -wave Converter .. - W3I380
Three -valve : Blueprint, 1s.
Emigrator (SG, D, Pen) A.C. .. - W31352

Four -valve : Blueprint, 1s. 8d.
Standard Four -valve A.C. Short -

waver (SO. 11. RC, Trans) . . Aug. '35 WM391

MISCELLANEOUS.
S.W. One -valve Converter (Price

Enthusiast's Power Amplifier (1/6) -
Listener's 5 -watt A.C. Amplifier

(1/6)
Radio Unit (2v.) for WM392 .. Nov.35
Harris Eleetrogram (battery am-

plifier) (1/-) . .. -
De Luxe Concert. A.C. Electro-

gram .. Mar: '38
New Style Short-wave Adapter

Trickle Charger (6i.) Jan.5, 35
Short-wave Adapter (1/-) --
Superhet Converter (11-) -
B.L.D.L.C. Short-wave Converter

(1/-) May '36
Wilson Tone Master (1/-).. .. June '36
The W.M. A.C. Short-wave Con-

verter (1/-)  -

AW329
W31387

WM392
WM3118

44'31399

WM403

WM388
AW462
AW450
AW457

WM105
WM400

WM408
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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
paragraph). Display lines are charged at
6/- per line. All advertisements must be
prepaid. All communications should be
addressed to the Advertisement Manager,
" Practical and Amateur Wireless,"
Tower House, Southampton Street, Strand.

London, W.C.2.

RECEIVERS, COMPONENTS AND
ACCESSORIES

Surplus, Clearance or Secondhand, etc.

SOUTHERN RA 1)10 : Big new bargains. Coil
Units, Push-button Units and Kits.

491939 ALL -WAVE Tuning Units. Excep-
tional offer. List value il4/1010. Factory

wired, tested and aligned, ready to connect to amplifier.
Designed for latest octal base valves in A.C. or
A.C./D.C. circuits. Comprises complete switch and
coil assembly, 2 LP. transformers, aerial and oscillator
valveholders, gang condenser and de -luxe 8" slow-
motion dial in one compact chassis (6' x 6" x 2r),
with full technical data. Coverage 16-50, 170-560,
800-2,000 metres.

22/6. 5A- Bn AmINI

D
ve bargain.Peo

de, bagteteryantietrss.

sold. Latest 1939 design. Comprises metal chassis
and all accessories and hardware. Price with valves,
3416.10/-.'ali'r ng

finest
set, pair headphones, and t

equipment, switch, etc. A complete emergency
installation.3/11. Aw.ItitiP, sCerztprmelrmRaenceeinvtersdeteFeitrns.t quality

5/
-.

SOUTHERN'S famous bargain parcels of useful
/ radio components : coils, transformers,

resistors, circuits, etc., value 21/-.

8/6. r!,T!LS/Ve,
..(/)D; C in5c-rroapngoen

Microphones,
Type Valves, full range, 5/3 each.

2/6.
'NiioispeairrU1its

new and
unrg,eiype,2l-.

3/6. TEL EN \ Midget Iron Core coils;
dual -range

condenser, W76, 3/3.

6/6. COMPLETE 2-v y PracticeOutfits,
each -instrument comprising buzzer

and code on hakelite base. Full instructions. 2/11,
High-grade " Telegraph " morse keys ; 1/4, Buzzers
in nsimt Bakelite cases.

PARCEL
100 articles :sg=teceT,j'tinnuel=.,

micas, variables, electrolytics, wire, sleeving, volume
controls, etc., etc.
Terms : Cash with order or on delivery. Postage paid.
SOUTHERN RADIO, 46, Lisle Street, Leicester

Square, London, W.C. (Gerrard 0653).

VA -All goods previously advertised are
MC available ; send now for latest price list,

free. -Vauxhall Utilities, 163a, Strand, W.C.2.

BARGAINS from ld. to 2/0. Coils, Transformers,
Condensers, Valves, Chokes, Cabinets, Speakers,

Meters, etc. Stamp for Lists. -Reed, 11, Etterby
Scaur,- Carlisle.

NEW RECEIVERS, COMPONENTS
AND ACCESSORIES

BANKRUPT
BARGAINS. -List free. State require-

ments. All new goods. Ferguson 5v. superhet
chassis all -wave, speaker and valves, 75/-. Portadyne
5v. ail -wave superhets, 1930, £5110/0. Portadyne
1930 Ilgn. A.C. 5v. all -wavers, 65/12/6. Portadyne 3v.
1939 battery all -wavers, 85/-. Adiblves, components.
Repairs.-Butlin, 6, Stanford We, Brighton.

DANKRUPT BARGAINS. --Brand new 1938 radio setsB
in makers' cartons with guarantees at less than

half retail prices : send lid. stamp for list bargains. -
261 -3, Lichfield Road, Aston, Birmingham.

LOUDSPEAKER REPAIRS

REPAIRS in Moving Coil Speakers, Cones and Coils
fitted and Rewound. Fields altered. Prices

Quoted including Eliminators, Loudspeakers Re-
paired, 4/- ; L.F. and Speech Transformers, 4/-, post
free. Trade invited. Guaranteed. Satisfaction,
Prompt Service, Estimates Free.-L.S. Repair Service,
5, Bantam Grove, London, S.W.12. Battersea 1321.

LOUDSPEAKER repairs, British, American, any
make. 24 -hour service, moderate prices. -

Sinclair Speakers, Alma Grove, Copenhagen Street,
London, N.1.

VALVES

AMER1CAN Valves in Sealed Cartons, all types
5/6 post paid. -Valves, 661/3, Harrow Road,

N.W.10.
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PREMIER
1939 RADIO

PREMIER BATTERY CHARGERS. Westinghouse
Rectification. Complete. . Ready for use. To
charge 2 volts at amp., 10/- 6 volts at j amp.,
16;6 ; 6 volts at 1 amp., 19/6'; 12 volts at 1 amp.,
21/- : 6 volts at 2 amps., 32/6.
CARDBOARD ELECTROLYTIC CONDENSERS,
4 inf. or 8 mf. 500 v., 1/6 each. 8+4 nsf. 500 v.,
2/3, 8+8 mf. 500 v., 2/6, 4+44-4 mt. 500 v.
2/6, 1H-8 mf. 500 v., 3/6.
TUBULAR METAL CAN ELECTROLYTICS
famous makers. 4 or 8 mf. dry, 500 v., 2/6 each.
8 mf: wet, 450 v., 2/3. 8 ml/ 650 v., Peak dry, 4/-.
BIAS CONDENSERS, 6 mf. 50 v., 6d. ; 50 mf.
12 v., 1/- ; 25 mf. 25 v., 1/- ; 50 mf. 50 v., 1;9.
Premier Transverse Current Microphone, 20/.
Microphone 'Transformer, 6/-. Table Mike Stand,

BRAIDED METAL SCREENED WIRE for mikes,
pick-ups, etc. Single, 4d. yd. ; Twin, 6d. yd.
COSMOCORD 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 8 -pin types, 13-26,
22-47, 41-94, 78-170 metres, 1/9 each, with circuit.
Special set of S.W. Coils, 14-150 metres, 4/- set,
with circuit. Premier 3 -band S.W. coil, 11-25,
19-43, 38-86 metres. Suitable any type circuit, 2/6.
COIL 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 Trolitul insulation. 15 mint.,
1/6; 25 mmf., 1/7 ; 40 mmf., 1/9; 100 mrof.,
2/- ; 160 mmf., 2/3 : 250 nunf., 2/6.
TROLITUL DOUBLE SPACED TRANSMITTING
CONDENSERS. 15 mmf., 2/9 : 40 mint., 3,6 ;
160 mint, 4/6.
AMERICAN VALVES. We hold the largest stocks
of U.S.A. tubes in this country and are sole
British Distributors for TRIAD High-grade
American Valves. All types An 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./H.L., A.C./L., A.C./S.G., A.C./V.M.S.G.,
A.C./11.P.' A.C./V.H.P., A.C./P., and 1 watt
D.H. Pentodes, all 4/6 each. A.C./Pens.,
5/6 ; A.C./P.X.4, 6/6 ; Oct. Freq. Changers,
8/6 ; Double Diode Triodes, 7/6 ; Triode Hex.
Freq. Ch., 8/6; Tri. Grid Pen., 10/6; 34 -watt
D.H. Triode, 7/6. 350 v. and 500 v.-F.W. Rect.,
5/6. 13 v. 2 amps. Gem Purpose Triodes, 5/6 ; H.F.
Pens. and Var.-Mu. H.F. Pens., Double Diode
Triodes, Oct. Freq. Changers, 7/6 each. Full-
wa ve and Half -wave Rectifiers, 5/9 each.

Premier Short -Wave Kits
Complete to the lastdetail including all Valves and
coils, as well as theoretical and wiring diagrams and
lucid instructions for building and working. Each
kit is supplied with a steel Chassis and Panel and
uses plug-in coils to tune from 13 to 170 metres.
1 Valve Short -Wave Receiver or Adapter Kit 17/6
1 Valve Short -Wave Superhet Converter Kit .. 20/-
1 Valve Short -Wave A.C. Superhet Converter Kit .. 22i6
2 Valve Short -Wave Receiver Kit - 24/-
3 Valve Short -Wave Screen Grid and Pentode Kit .. 013i6

Premier Moving Coil Meters
Guaranteed Accuracy within ± 2 per cent.

Model No. 21.
Sm. square case.

Model No. 311.
alias. diameter round cage.

0-1 rn/A. 18/6 0-1 in/A. .. 226
0-10 17/6 0-10 miA. 20 -
0-50 m/A. 17/6 0-50 in/A. . .. 20/-
0-100 ru/A... .. 17/6 0.100 m/A. 20;-
0.250 .. 17/6 0-250 m/A. . 20; --

Mode! 311. 0-1 m/A, movement, with calibrated
scale, volts-ohms-m/A., 25/-.
VOLTAGE MULTIPLIER RESISTANCES, guar-
anteed accuracy 4- 2 per cent. All standard
ranges, 1/3 each.
TAPPED SHUNT to provide readings of 5 m/A.,
25 in/A., 250 m/A., and 1,000 m/A., 5/6.
MOVING IRON METERS. 2} inch flush case.
Milliamps ranges from 10 m/A. to .500 m/A. 1; 3 ; 6 ;
10 or 30 amps. 6 or 16 volts. All 5/9 each.
0-250 volts, 10/6 each.
Our City Branch is moving from 165 to 169, Fleet
Street. You are invited to inspect the many
BARGAINS at our CLEARANCE SALE -NOW ON
at 165, Fleet Street, E.C.4. Callers only,
Have you had our 1939 Catalogue, Handbook and
Valve Manual ? 90 pages of Radio Price 6d.Bargains and interesting Data.

ALL POST ORDERS TO: Jubilee Works, 167,
Lower Clapton Road, London, E.S. mliersi 4723
CALLERS TO : Jubilee Works, or 169, Fleet Street,
E.C.4. Central 2833, or 50, High Street, Clapham,

S.W.4. Macaulay 2381.

NEW RECEIVERS AND CHASSIS

ALL 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
have fully illustrated technical catalogue describing
all models. -Armstrong Company, 1101, St. Pancras
Way (formerly Kings Road), Camden Town, London,
N.W.1 Gulliver 3105.

SITUATIONS VACANT

TELEVISION. -All those who wish to enter this
new profession should apply at once for free

handbook to British Institute of Engineering
Technology, 18P, Stratford Place, London, W.1.

MISCELLANEOUS

METAL
chassis, panels -and cabinets, front 2/6;

made to your requirements. Prompt quotations
and satisfaction guaranteed. -The Universal Produc-
tions, Rigby Lane, Bromsgrove, Worcs.

300 hack Issues "P. and A. W.," "P. W." "W. W."
37/6 lot, -Searle, 164, Queen Anne Avenue,

Bromley, Kent.

THERE'S MONEY TN RADIO ;-If you under-
stand radio you can make substantial profits in

spare time. For hints and ideas get MONEY -MAKING
MADE EASY, by L. _Harvey Wood. Available from
all booksellers, 2/6 net, or by post, 2/10, from time
Publisher, C. Arthur Pearson, Ltd., Tower House,
Southampton Street, Loudon, W.C.2.

When Sonny, a
bright little lad,

Said "I'm mak-
ing a wireless.
too, dad,"

Father answered,
right,

You can use my
FLUXITE,

But the boy said
he already
had!

See that FLUXITE 's always by you -in the
house -garage -workshop --wherever speedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers -in tins,
4d., 8d., 1/4 and 2/8.
Ask to see the FLUXITE SMALL -SPACE
SOLDERING SET -compact but substantial
-complete with full instruction., 7/6.
Write for Free Book on the art of " soft "
soldering and ask for Leaflet on CASE.
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE,

TO CYCLISTS I Your wheels will NOT
keep round and true, unless the spokes are tied
with line wire at the crossings AND SOL-
DERED. This makes a much stronger
wheel. It's simple -with FLUXITE-hut
IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluorite on the solder-
ing job instantly. A
little pressure places
the right quantity on
the right spot and one
charging lasts for ages.
Price 1/6, or filled 2/6.

ALL MECHANICS WILL  VE

FLUXITE
IT SIMPLIFIES ALL SOLDERING
FLUXITE LTD. (Dept. W.P.) DRAG ON WORKS,

BERMONDSEY STREET, F.E.I.

0411. IIIIMM.110111.114M.1.01111.11W 14111M414.1.1.=.1.i

FREE ADVICE BUREAU
COUPON

iThis coupon is available until April 1st,
1939, and must accompany all Queries and

Wrinkles.
PRACTICAL AND AMATEUR WIRELESS,

25/3/39.
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A Book of Vital Importance to Everyone

"COMMONSENSE
and A. R. P."
FACED with the urgent necessity of providing ourselves with

adequate defence against air raids, elaborate precautions are
now being made to safeguard the public. Many schemes have been
proposed by the Government, but all entail considerable expenditure
which the man in the street, small trader, and many house -owners may
find beyond their means. The book has been specially prepared for
this large proportion of the population, SHOWING HOW TO
MAKE THE BEST USE OF EXISTING PREMISES when no
adequate shelter can be provided without undue expense and inter-
ference with normal business and factory production.

What the Press
Says !

"You will have less to fear from air -
raids if you will take heed of this little
book."-Daily Sketch.

"This is one of the most useful of all
looks on the subject. No words are
wasted, yet its contents are comprehen-
sive. At a shilling it is wonderful
value."-Telegraph and Argus.

" Major -General Foulkes is thorough.
He seems to have covered everything in
this invaluable little book. It should be
read by all interested in A.R.P."-
A.R.P. News.

SOME OF THE A.R.P. SCHEMES PREPARED
By MAJOR -GENERAL C. H. FOULKES,

C.B., C.M.G., D.S.O.
Messrs. N. M. Rothschild & Sons. Central Electricity Board
(Headquarters). British American Tobacco Co., Ltd. (Mill -
bank). Messrs. Carreras Ltd. Ruberoid Co., Ltd. Messrs.
Charrington & Co., Ltd. Messrs. Mann Crossman & Paulin
Ltd. Messrs. Macleans Ltd. The Marmite Food Extract
Co., Ltd. Messrs. Pearce Duff & Co., Ltd. The Halifax
Building Society (Halifax). National Provincial Bank Ltd.
Royal Bank of Scotland (London, Edinburgh and Glasg2w).
General Accident Fire & Life Assurance CorporationWtd.
The De Havilland Aircraft Co. (Hatfield). Messrs. Brooke

Bond & Co., Ltd.

Contents include:-
General Considerations. Air raid targets. Attack of

civil populations futile-bombing in the last war, and in
Spain and China. Incendiary bombs-anti-aircraft frag-
ments-gas-poisonous smokes. High-explosives-
direct hits-splinters-blast. Indirect effects. General
safety measures-evacuation-dispersal. Shelters-,
trenches-steel and concrete sections. Buildings-base-
ments-upper floors-tenants-mqlti-office buildings-
blocks of flats. Protection at gas. Extemporisation.
Public shelters. Fire precautidel Rescue work. First aid.
Gas detection. Decontamination. Central Control.
Communications, etc., etc.

Hand this form to
your newsagent,
who will supply the I
book for 1/.. Or I
send form with P.O. I
for 1/2 to the I
publishers, an I it I
will be sent by u

return.

L. A11111, Pearson, Lid.

====== 1E1 =I 1 1111 11M

ORDER FORM

To The Publisher, C. Arthur Pearson, Ltd. (Book Dept.),
Tower House, Southampton Street, Strand, London,W.C.2.
Please supply copy(ies) " COMMONSENSE AND
A.R.P.," 1/- net or by post 1/2

Name

Address

t. === 11.1 11

P.W. 25.3.39
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Africa : CENTRAL NEWS AGENCY, LTD. Prrulical- and- Amateur Wireless can be sent to any part of the World, postime,for-178. Pa per annum ; six months,

8s. 10d. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.

I

I


