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HLgie . eature ¢
OF TWO NEW H.M.V.MODELS §

= (1) STATION SELECTOR RAY

automatically lights up the names of stations one
by one.

(2) FINGER-TIP PROGRAMME
CONTROL making station -changing easier

and quicker.

B (3) WIDE ANGLE SPEAKER

reproducing greater range of musical frequenciess

—

MODEL 445. FOR A.C.

Cash Price

l3 G N S. or by Hire Purchase
Brief technical specification of both models.

Delayed automatic volume controlled super-
heterodyne circuit with optional quiet tuning.
Five Valves excluding detector. The Finger-Tip
Programme Control Knob operates Station Selec-
tor Ray at touch of one finger. It moves a slit of
light over scale calibrated in wavelengths and
automatically iltuminates a spot at the side of each
station name. [

Three position new type Tone Control, suits reproduction
to individual requirements, with filters to eliminate
whistles and sideband interference.

Silent tuning switch. . )

Fluid-light tuning; two arrows of light in the receiver, Radiogramophonefor A.C. Mains
and a column of light in the radiogram, acting as a vernier Cash Price

in indicating the correct tuning position. 22 GN s or by Hire
Mains Aerial device for reception of principal stations. « Purchase.
Wide Angle Sound Distribution by moving coil Speaker

with elliptical cone, of frequencies between 50 and

MAINS.

7,000 cycles. [ ) In aadition to the special devices common to both
Sockets for low Impedance Speaker and Mains Aerial, instruments, the Radiogram incorporates the follow-
also for gramophone pick-up on Receiver. ing features: Silent running electric motor (no
Undistorted output, 2 watts. . R winding), Automatic Starting “and Stopping device ;
Cabinets of walnut with contrasted inlays, with bronze Flood-lit Control panel. Ask to hear these instru-
metal speaker grilles. ments at your nearest “H.M.V.” dealers; or post the

coupon to-day for full details.

F————-—-—w-——-———————:-i

To **His Master’s Voice,”
1084, Clerkenwell Road, London, E.C.1.

Please send me your new 24 page booklet, conzain:
ing illustrations and full details of the ST ATION
SELECTOR RAY MODELS, the complete range
of '“His Master’s Voice’ instruments, and ths
story of the world’s most famous trade-mark.

Name

Address ... -
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COMING SHORTLY! F.J.CAMM'S NEW MIDGET PORTABLE

W. &. Delaney, H. J. Barton Chapple, Wh.3ch.,
B8.8c., A.M.I.LE.E., Frank Preston.

Technical Staff:

ROUND #2¢e WORLD

The Radio Exhibition

T is -now announced that there will be
only one R.M.A. exhibition this year,
and it will be held at Olympia, as in previous
years. It has been decided that no R.M.A.
exhibition will be held at either Manchester
or Glasgow, but local bodies may decide
to inaugurate exhibitions in these localities.
The actual date of the Olympia opening
has now been fixed, and will extend from
Aug. 26th, to Sept. 5th, inclusive. The
period during which the exhibition will
be open will again be ten days.

B.B.C Plans for the Near Future

T is fully expected that the new 50-
kilowatt North Scottish broadcasting
station will be ready by next autumn,
and that the tests of the North-West relay
at Bangor (North Wales) will also take
place this year. This station will also serve
as a model for the Plymouth and Bourne-
mouth relays which are to replace the
exigting transmitters in these regions.
The power of North-West Regional has
been increased to 70 kllowatts and the
output of | the London and Scottish
Regionals Will be the same in the course
of a few weeks. The new North-East

Regional transmitter will be rated at 100

kilowatts.

Proposed 120-kilowatt Station at

Bordeaux

‘HE P.T.T. authorities have deccided

to install a 120-kilowatt transmitter

at Cantenac, which is roughly seventeen

miles north-west of Bordeaux. It will

feature a novel aerial, inasmuch as, to pro-

vide better receptlon over central France,
it will work on the beam prineciple.

Cutting Down Night Broadcasts

URING the construction of its new
station at Louvetot, Radio-Nor-
-mandie (Fécamp) will be compelled to
curtail its daily broadcasts. From April
1st the transmitter has been silent between
10.00-11.30 a.m., and there is a possibility
that the studio may have to close down
nightly at midnight: Later, it is boped,
when the new station is.brought into
operation, Radio-Normandie may greatly
extend its broadcasts.

An Omni-directional Aerial
OR the transmissions carried out by
the EJAR. Rome short-wave
stations tests are being made with a new
aerial consisting of a metal globe some
thirty-three feet in diameter. It is perched
on the top of an 800ft. mast, and it is anti-
cipated that the service area of the trans-
mitters will be greatly increased.

A Babel of Tongues

THE English, Greek, Ambharic, Coptie,
Armeman, Amblc and Latin lan-

guages were used in a broadcast made

‘-(
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during the Easter Festival from the new
Jerusalem station, when a service was

given by the Patriarchs, or head priests, -

of the different ‘communitics to which the
listening population belongs.

Where Parliameniary Debates are

Broadcast )
IN view of the popularity achieved by the

relay of speeches from the New Zealand
House of Representatives, the authorities
have decided to make them a regular
feature, and are seriously considering the
question of using a special station solely
for these transmissions.

Peace, Perfect Peace!
LTHOUGH Greece only possesess
a small ¢ broadeaster ” at Salonica,
there exists a large listening community
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1 their horns after that hour.
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to foreign broadcasts in the capital. The
Athens police has now decreed that from
11.0 p.m. there is to be no diffusion of
radio programmes by loud-speakers in
outdoor restaurants, and so on, overlooking
streets and public places. By the same
edict motorists are also forbidden to sound
All of which
is, of course, absurd.

Future of the Old 2LO Studios

’ I "HE original Savoy Hill headquarters

of the B.B.C. are being completely
transformed for the usc of the technical
section of the Air Ministry. In these former
offices will be housed the A.M. staff dealing
with radio and other kindred matters
appertaining to aircraft.

World’s Largest Radio Network

Y acquiring control over six more
transmitters the National Broad-
casting Company of America now owns
ninety-seven stations in seventy-one dif-
ferent cities connected by twenty thousand
miles of speciai cables. The gross output
of the transmitters in this huge network
is 1,741,400 watts. Broadcasts over the
system are heard daily by over fifty-one
In addition, the N.B:C.
disposes of eleven short-wave transmitters,
or a grand total of 108 stations !

Only One Broadcaster in Morocco

ALTHOUGH reports to the effect that

two further transmitters have been
installed in Morocco, it is now definitely
stated that so far Rabat is the only one
providing a radio programme. Studios
have been opened at Marrakesh and Fez,
and this faét may have given rise to the
rumour.

The Musician at the Gramophone

N this series, Dr. Henry Coleman, Organist
and Master of the Choristers at Peter-
borough Cathedral, will give the next talk
on May lst, illustra.ted by some of his
favourite gramophone records. He has
ocoupied his present position at Peter-
borough since 1921, and has broadcast
organ recitals both from the Cathedral and
from the small organ in the Song School.
Dr. Coleman is a composer of church music
and is the author of two books on choir
training.
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ROUND the WORLD of WI[R]E]LIESS (Contd.)

Empire Day Programme
THE fourth in the series of Empire
Day broadecasts will be given in the
National programme on May 24th. The
first of these programmes ¢ame from this
country in 1933. In 1934 there was a relay
from Australia, and in 1935 one from
Canada. This time it is South Africa’s
turn, and details of the programme she
will provide will shortly be available.

INTERESTING and TOPICAL
PARAGRAPHS

t 1 .

(coloured vocalist) of ¢ Soft Lights and
Sweet Music” fame, Shaw and Weston
(Scottish comedians), Ray Saxe (American
musician), and Stuart Hirc and Eaton
(harmoniging and comedy).

i (00 a0 1 mma
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A SUPER RADIOGRAM

exhibit—an * HM.V."" V5-valve Auto-radiogram.

One of the allendtmls at the Sczence Museum, South Kensmgton showing three young visitors the newest

il

It represents the latest. developments in radio and

gramophone research.

Birmingham City Police Band

IS Band, the foremost among Police

Bands in England will be conducted
by Richard Wassell in a programme which
includes Wmterbottom s arrangement of
“* Finlandia,” by Sibelius. This broadcast
will be given from the Midland Regional
on May 9th.

R L. Stevenson
'REASURE ISLAND,” by R. L.
Stevenson, has been adapted as a
tadio play by L. M. Delafield, and will
be produced by Cyril Wood in the National
programme on May 6th and in the Regional
and Western programmes on May 7th.
It is of particular interest that the West
Country figures in the story—the His-
pantole  sailed from Bristol—and the
lively dialogue will be heightened by a
strong tinge of Devon and West Country
dialect.

¢ Brand New ”

THE Northern Revue Orchestra, con-
ducted by Thomas Matthews, will

present a new kind of programme on

May 8th. Its title is, in fact, ‘‘ Brand

New,” and it will consist for the most’

part of new tunes by Northern composers.
The works will all be of the type which is
popularly known as * symphomc jazz.”

Variety from Blackpool
ARIETY will be broadcast from ‘the
Palace Theatre, Blackpool, on May
7th. It is not yet possible to give definite
details, but the bill from which an excerpt
will be taken will include Elisabeth Welch

The City of Bristol Otrchestra
'HIS well-known orchestra, conducted
by Maurice Alexander, will broad-
cast for the first time on May 9th, from
the Western . Regional. The orchestra
was formed in March, 1935, but has not
vet made a public_appearance.” Maurice
Alexander was for five years leader of the
Queen’s Hall Orchestra under the con-
ductorship of Sir Henry Wood: Dorothy
Hall (soprano). will be the vocalist at the
concert,

Teversall Colliery Band

'HIS Band comes from Nottingham-
shire to the Birmingham studios on
May 4th for its first broadcast. It was
formerly known as the Stanton Hill Silver
Band, and has had many successes at
festivals. In I931 it was in the prize list
at Crystal Palace, Belle Vue, and Leicester.
The conductor is J. T.-Parkes. In the in-
terludes, Howard Booth, the Derby come-
dian, will entertain ; he has been. Jester
and King at Derby Hospital Carnivals.

Talk from the Smeaton Tower
LYMOUTH HOE on a Saturday night
will be described by John Bet]eman
from the Smeaton Tower on May 2nd.
In a broadcast of this nature only a weather
prophet can predict the nature of the
crowd and whether their spirits will be
preponderantly cheerful or depressed.

Whatever the circumstances may be,:

however, John Betjeman will describe the
scene as it is rather than in the form of a
carefully prepared essay. .

May Day : Northern Ireland
ORTHERN IRELAND heralds the
first of May with a programme
characteristic of spring. The B.B.C:
Northern Ireland Chorus and Orchestra,
led by Philip Whiteway and conducted by
E. Godfrey Brown, will give a programme
devoted to May Day. It consists of ** The
Revels,”. by MacFarren and W. Sterndale
Bennett’s Pastoral, ‘‘ The May Queen.”
The artists taking part are Evelyn Gibb
(soprano), who will be the May Queen ;
May Latimer (contralto), who will he the
Queen ; John Kentish (tenor), who takes the
part of the lover, and Hooton Mitchell
(baritone), captain of the foresters.

 Cavalcade
PREPARATIONS' for the broadcasting
version of Noel Coward’s * Caval-
cade’ are well advanced, and despite
the obvious difficulties of "adapting such
a complex dramatic panorama for the
microphone, it is safe to say that even
those listeners who saw the play at Drury
Lane cannot fail to be thrilled anew when
they hear, without seeing,” this great
pageant of London and the Empire. Four
performances of  Cavalcade ” have been
arranged ; two to take place in June and
two in Octobel Details as to the cast are
not at present available. b

The Phantom Five 3

T is not always easy to find a title for
aninstrumental combination which will
attract the attention of the publie, and
Mr. Charles H. Lockier got the msplratxon
for the title * The Phantom Five ’ as the
result of a sailing adventure with Edgar
Hawke some months ago. A fog came down
very quickly and there were many anxious
moments. on board the dinghy, during
which time various phantom sounds were
heard and lights seen. Iiventually a safe

“ mooring “was ‘made, and it was then Mr.

Lockier suggested to Mr. Hawke the name
of his new quintet. * The Phantom Five ”’
will be heard in a concert from the Bristol
Studios”.on May 6th.

SOIVE THIS?

£ PROBLEM No. 189. ;
Ellis constructed a receiver of the HF;‘
Detector, L.F. type, using an H.F, pentode
In the first stage, and an L.F'. pentode in the
output stage. Volume was controlled by a
variable condenser in the aerial circuit and
by the reaction condenser. Reception was
sdtisfactory on the medium wave-band, but
although chirps could be heard at the corréct
dial positions of the long-wave stations a
definite telephony signal could not_be for-
mulated on this band. Why was this, and what
is the best remedy for this trouble"e Three
books will be awarded for the first thrée correct
solutions opened. Address your letters to the
Editor, PRACTICAL AND AMATEUR WIRELESS,
George Newnes, Ltd., 8-11, Southampton
Street, Strand, London, W.C.2. Envelopes
must be marked Problem No. 189 in the left-
hand corner, and must be posted to reach this
office mot later than ‘the first post Monday,
May 4th 1936

‘l TR LT IR Y DTy YO

Solutlon to Problem No, 188.

The straight type of short-wave receiver is invariably
fitted with a reaction control, and if this is rotated
past the oscillation point, contintous wave signals
can be picked up. Tn most supcrhets this contral is

o aepr 0 @ mn gar @ v men s o 0 gt |

-absent, however, and therefore C.W, morse reception

cannot be obtained. If the L¥. valve of the superhet
is made fo oscillate by bringing its cap lead near its
grid lead, reliable C.W. reception may be obtained.

The followlng three readers suceessfully solved
Problem No. 187, and books are accordingly being
forwarded to them :—Peter Johnston, 15, Wardrop
St., Paisley ; T. L. Gale, 27, Thorpe Rd., East Ham,
E. 6 H. Williams (Shﬂ), Amzleton Mental Hospital,
Bnd"eud,\Glnm.
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All About Skort—wave Cozls

The Various Principles of Design, the Efficiency Factors, and
Other Interesting Data Concerning Tuning Inductances for
Short-wave Receivers are Here Discussed by W. J. DELANEY

HE illustration on our cover this
week shows just a few of the many
types of coil which are available

to the user of a short-wave receiver, and
the newcomer may well be pardoned if he
expresses astonishment that there should
be such a vast difference in pattern between
such simple components. Does the varia-
tion in design contribute to the per-
formance ? 1Is one pattern as efficient as
another ? Which is the most suitable
model for the constructor to make for
himself ? These are only a few of the
questions which at once present them-
selves to a beginner, and we will therefore
try to analyse thc different features in-
corporated in a short-wave tuner and
explain the differences in design.

Firstly, the ordinary short-wave band is
not a definite range, and some manu-
facturers include 10 metres in this range,
whilst another would refer to a coil for
that wavelength as an ultra-short-wave
coil. In general terms, however, short
waves may be taken to refer to those
between 10 metres and 100 metres. From

g ce : . \ _ -‘\

illustrates the
capacities which exist in a coil.

Fig, '.—This diagram stray

10 up to, say, 50 metres somewhat different
treatment is required as compared with the

range from 50 up to 100 metres, whilst.

from 100 metres up to 200 practlcally the
same features as are incorporated in a
standard broadcast coil may be adopted.

Coil Efficiency

In general terms it may be taken that
the most efficient coil is one which is wound
80 that its diameter is equal to, or greater
than, its length. Theoretically a coil should
consist of inductance only, and capacity is
included in parallel with the coil for tuning
purposes. In other words, the wire of the
coil acts as one part of the circuit, and this
is made to resonate at a certain frequency
by including capacity with it. -The capacity
takes the form of a wvariable tuning con-
denser, and thus the adjustment of the
condenser, and thereby the capacity,
affects the resonance point and so carries
out what is referred to as tuning. Un-
fortunately, however, when two wires are
placed near each other, a capacity exists
between the surfaces, and thus when a
coil is wound it is practically impossible
to avoid the introduction of stray capacities
which are virtually in parallel with the coil.
If the turns of wire are nearly touching
the capacities will be greatest, whilst as
the wires are separated it will decrease.
Now if we wish to tune to a low wave-
length such as 10 metres, we must use
a fair amount of wire for our inductance,
and -this is already connected to an aerial
and earth system. Thus only a very
small capaeity will be needed to obtain the

necessary resonant fre-
quency, and if the
coil is so wound that a
large capacity exists
between the turns, we
shall be unable ‘to use
any additional capacity
or tuning condenser and
thus we shall be unable
to tune the coil. When
we think in terms of
frequency, rather than
in wavelengths in metres,
we can see that the prob-
lem_of tuning a short-
wave coil, even with a
parallel tuning capacity

of only .00015 mfd., is
a rather difficult one.

Reducing Capacity

Maximum signal strength is only obtained
when a certain ratio exists between 1n~
ductance and capacity, and without going
into formula and calculations at this
stage it may be taken that as much in-
ductance as possible should be employed.
Thus we must reduce the capacity in the

—e
Fig. 2.

REACTION The short-

> wave luner

generally
consists  of
three coils
arranged as
shown here,
but the aerial
coil may be
climinated.

Afﬁ/@ gﬂo

coil 50 as to permit of the ude of a reason-
able tuning condenser to cover a given
waveband, and therefore the turns of wire
on the short-wave coil must be separated
from one another. By referring to the

Fig. 3.—This commercial coil, by Bulgin, is
designed o cover a number of wavelengths and

uses a different coil on each wavchand.

Fig. 4— A commercial short-wave coil designed to cover three

bands on one coil.

T cover illustration it will be seen that in,

some coils the turns of wire are separated
by very wide spaces, whilst in others the
space is only equivalent to two or three
thicknesses of the wire. The Bulgin
three-range coil which is seen at the rear of
the group shows very clearly how this
separation is modified the lower we go in
the wave-range. The upper part of the
coil which covers the band from 48 to
95 metres has the turns placed much
closer than the next winding, which covers
a band from 24 to 49 metres. The lowest
winding, which is intended for the band
from 12 to 25 metres, has the turns very
widely separated, whilst in the ultra-short-
wave coil seen in the foreground the coil is
very open indeed, and the exclusion of any
former upox which the wire is supported
still- further reduces the stray capacities.
In addition to the stray capacity losses
there are other forms of loss in a short-
wave set, and the principal loss in the coil
will be found in the material from which
the coil former is made, or through which
the ends of the coil are passed. In the
ultra-short-wave coil in the foreground
of our cover illustration the two ends of
the coil are mounted in a highly efficient
ceramic insulating material and no
other insulator or dielectric exists. In
the coil on the left of this the turns
of wire are supported on ribs on the
former to reduce the capacity, but the
ends are joined to pins having a spacing
the same as ordinary valve legs and
thus there is a capaeity between the
ends of the winding via the pins.
Thus, this type of coil could not be used
on the very short waveband. In the
coil on the right of the illustration no
solid material is used at all, and it is
intended that the ends of the wire be
mounted direct on the tuning com-
ponent, or otherwise mounted on special
porcelain or similar pillars, held the
required distance apart. Similarly, in
the remaining coils, the adjacent
turns are ngldly held at the required
separation by the minimum of dielectric
material, although the ends of ‘the
coil are brought fairly close together
in order to make use of a suitable

mount.
(Continued overleaf)
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(Continved from previous page)

Most Suitable Sizes

It will be seen in all the coils illustrated
that the diameter is great compared with
the length, and thus all of these coils fulfil
our first requirement for efficiency. With
regard to the remaining factors, it is
obviously of little use employing a low-loss
scheme, such as is shown in the foreground
component, if the remaining parts of the
circuit- are inefficient. Thus, the tuning
condenser for such a coil should also employ
the ceramic material, and the valve should
be mounted in a similar type of holder,
whilst wiring should be short and ecarried
out in a‘heavy gauge of wire.

For normal types of apparatus, where
standard valve-holders and tuning con-

PRACTICAL AND AMATEUR - WIRELESS

densers are employed, the ordinary ebonite
or bakelite former, with pin or tag connec-
tions such as in the B.T.S., Eddystone,
Bulgin, Raymart and similar coils are quite
suitable and no noticeable improvement
would be obtained by cutting away any
of the solid material or otherwise modifying
the coils. If the last ounce of efficiency is
required, then the coil such as the Ward
and Goldstone shown on the right of the
group could be employed, together with
special transmitting type variable con-
densers, and a de-capped valve, but it is
doubtful whether improved signal strength

‘would be obtained unless the aerial and

earth insulation were improved and the
connections for these two leads were
modified to exclude ordinary insulating
material. Where the tuning range is to
extend down to 10 metres, a former having

May 2nd, 1936

an overall diameter of 2in. and provided
with a number of ribs to hold the wire
clear of the former will be found ideal, and
ready-made formers of this typc may be
obtained from Eddystone, Raymart, Becol
and other firms. Bare wire should be
employed, and to reduce surface losses due
to H.F. resistance the wire should preferably
be silver-plated. Alternatively, tinned-
copper wire may be employed, but when
this becomes oxidised the H.F. resistance
is increased. For this reason, some manu-
facturers prefer to cmploy enamelled wire
as the lesser of two evils. The thicker the
wire the greater the capacity between
adjacent turns, but this will be offset if
the coil is comrectly designed by reduced
H.F. resistance, and in some coils the
makers adopt tubing instead of solid wire
in order to provide a greater surface area..

ITH the approach of the
longer days an in-
creasing number of

stations are either slipping back
into a lower waveband or extend-
ing theirschedules on their existing
channels. W2XAD, Schenectady
N.Y.), on 19.57 m. (15,330 ke/s),
i8 on the air daily from now until

T U G M AN ) e

Leaves from a
Short-wave Log

mobiles, Box 103, Port-au-Prince,
Haiti. Another transmitter also
gituated in the capital is HH2S,
on 50.76 m. (5,910 kefs), which
relays HH2T, a medium-wave
station from B.S.T. 01.00-04.00
daily. The intervalsignal consists
of four chimes.

the autumn between B.S.T. 14.00-

18.00, the broadeasts of WGY being passed
over to W2XAF for transmission between
B.S.T. 20.00-04.00. When the Eastern
Btates go over to Summer Time-—usually
towards the end of April—we must add
one hour to the above-mentioned times.
From April 5th last the hours of the Dutch
transmissions from Eindhoven and Huizen
(Holland) have undergone considerable
alterations. To begin with, PHI, on 25.57
m. (11,730 ke/s), 1s closed down for the
duration of the summer, and the broadecasts
have been resumed on 16.88 m. (17,775
ke/s). The new schedule reads as under :
PHI, Huizen (16.88m.-17,775 ke/s), on
Saturdays and Sundays from G.M.T.
13.00-16.00 ; on Mondays, Thursdays, and
Fridays from 13.00-15.00. These are
destined to the Netherlands East Indies.
On Sundays a special broadcast is made
from G.M.T. 18.00-19.00 for Africa. PCJ,
Eindhoven, on 19.71 m. (15,220 ke/s),
works from G.M.T. 08.00-11.00 on Tuesdays
and from G.M.T. 12.00-16.00 on Wednes-
days. On Sundays, at G.M.T. 12.00, a
special transmission is made for Asia.
PCJ, on 31.28 m. (9,590 ke/s), operates only
on Sundays from midnight to 01.00 (Mon.)
with a broadeast for listeners jin North
America.

Russian Broadcasts

Moscow has also altered its timings for
the summer season. The 24.99 m. (12,005
kefs) channel is again being used for the
afternoon broadcasts and the 50 m. (6,000
ke/s) for the evening programmes. Talks
and news bulletins in the English language
are transmitted at B.S.T. 23.00 (Sundays
and Fridays) and at 22.00 (Mondays and
Wednesdays). Occasionally, I have heard
the 50-m. musical programme simul-
taneously given through RKI on 39.89 m.
(7,620 kefs), but this does not appear to
be a regular feature. On the other hand,
RKI, on 19.88 m. (15,090 kc/s), transmits
an English broadcast every Sunday be-
tween B.S.T. 16.00-17.00. Relays of
operatic performances from the Great
Academy Theatre in the capital are carried
out regularly on the 5th, 11th, 17th, 23rd,
and 29th day of each month from B.S.T.
17.25, on either 25 or 50 metres, and to
make them understandable to foreign lis-
teners, a preliminary commentary is given
in French, German, English. and Spanish.

Podebrady
Possibly by the time these notes are in

‘print you may have picked up tests by the

Czech short-wave station at Podebrady,
which is to relay the Prague programmes for
the benefit of overseas listeners. The
channels allotted to the 34-kilowatt trans-
mitter for this purpose are as follows:
49.06 m. (6,115 ke/s), 31.67 m. (9,504 ke/s),
25.54 m. (11,745 kc/s), 25.51 m. (11,760 ke/s),
25.26 m. (11,876 kefs), 19.70 m. (15,230

Mr. R. Lawion,
Secretary of the North
Manchester ~ Radio
Society, recently made
a test with typical
English and American
short-wave  receivers.
On a British receiver
(Lissen Model 8114),
Myr. Lawton logged 23
short-wave stations all
over the world.

ke/s), and 13.99 m. (21,450 ke/s). So far,
no announcement has been made regarding
the frequencies to be adopted for the broad-
cast service.

Port-au-Prince (Haiti)

In addition to HH3W, Port-au-Prince
(Haiti), on 31.27 m., recently reported in
these columns, another Haitian station
has been well heard in the British Isles;
it is HH2R, also at Port-au-Prince,
operating on 31.44 m. (9,525 ke/s). An-
nouncements are given out in French,
English, and Spanish. Although the
schedule is not yet a regular one, the broad-
casts have been picked up between B.S.T.
04.00-06.00. Reports of reception should
be sent to the Société Haitienne d’Auto-

Ecuador
HCJB, Quito (Ecuador), which has been
working on 34.19 m., has raised its wave-
length to 36.01 m. (8,330 kec/s), and is
installing more powerful plant. The

station is to be heard daily from B.S.T.

01.00-04.40 from Tuesdays to Saturdays
inclusive. Actually, simultaneous broad-

casts are made on 308 m. for local con-
sumption in Quito, on 73 m. for the rest
of Ecuador, and on 36.01 m. for other
States in South America, and the world at

large. The interval signal adopted is the
striking of four gongs of different notes,
and the slogan given out in ‘English with
the call : The Voice of the Andes.

Wayne (New Jersey)

Lastly, W2XE, Wayne (N.J.), which
takes the WABC, New York, Columbia,
radio entertainments, is now working its
five channels at the following times ; 13.94
m. (21,620 ke/s) from B.S.T. 13.30-17.00;
16.89 m. (17,760 kefs) from 17.00-19.00;
19.64 m. (15,270 ke/s) from 19.00-21.00;
25.36 m. (11,830 ke/s) from 21.00-04.00 ;
and 49.02 m. (6,120 kec/s) from 04.00-05.00.
NEWNES’ TELEVISION AND
SHORT-WAVE HANDBOOK.

3/8 or 3/10 by post from GEQ. NEWNES, L{d., 8-11, Southampton
Btreet, Strand, W.C.2,
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Some Simple “Quality” Circuits
Details are Given of Suitable Circuits for Battery, A.C. and Universal-Mains Operation, and the Chief Requirements

of Three-Stage High-Fidelity Receivers are Outlined.

JT is generally agreed that a receiver
] which is designed for high-quality
: reproduction must be more expensive
than one which is only required to give
s good *’ reproduction. In faet, a ** quality
set is often considered as being too expen-
sive for the amateur constructor. This
mlght be the case if the set were wanted to
give first-class reproduction as well as
having long range and ultra-sharp selec-
tivity, but if one is content to have first-
class reproduction from two or three
transmissions only, the set need not be
too expensive. And since the present-day
trend is towards better and better repro-
duction the simple *‘ quality *’ receiver is in
greater demand.than cver.

-Simplest Arrangement ?
" One might well ask: *‘What is the
simplest circuit arrangement for an in-

- expensive receiver designed expressly for
the purpose of giving really good reproduc-
tion from the local stations ? >’ Different
designers would supply different answers,
but it can he taken as being fairly well
agreed that the main requirements are:
Band-pass tuning, at least one H.F. valve,

" a power-grid detector, and either a push-
pull output stage or one comprising a single
super-power valve having a rated undis-
torted output of not less than 2.5 watts.
This general description applies to either
a battery or mains-operated receiver,
although when considering a battery set
it will probably be necessary to be content
with an undistorted output of rather less
than 1 watt unless an H.T. accumulator or
an eliminator is to be used for high-tension
supply. 'If, however, the constructor is
prepared to tolerate the very slight amount
of distortion introduced by modern high-
efficiency pentode valves, an output of
nearly 2 watts can be obtained for a total
anode-current consumption of 30 mA. or
§0.

Let us first consider a general cireuit
arrangement which is suitable for battery,
A.C. or universal-mains use. The main
features are shown in the skeleton diagram
in Fig. 1, from which it will be seen that
a screened H.F. pentode follows a single-
cireuit tuner, and is itself followed by a
band-pass filter, a power-grid detector and

By “THE EXPERIMENTERS"”

a transformer-coupled push-pull stage in-
cluding a pair of super-power triodes.
There is no reaction circuit, for that is
better omitted when quality is the first
consideration, and only a low value of
decoupling resistance is included in the
detector anode circuit.

Position of Band-pass Filter
The reader might query the position of

losses of the higher frequencies than does
a single-circuit tuner, which is tuned rather

' too sharply.

There may be many designers who would
rather see a double-diode valve in the
detector position. It would certainly be
almost as good as the power-grid triode,
but the connections to it areé not quite as
simple, and practice suggests that the
trfiode is slightly better in the simpler type
of set.

The Battery Circuit

Particular makes of components will not

. the bana-pass filter, thinking that this

should be in the aerial-input circuit. In the
present case it is better in the position
indicated, for it is- unaffected by aerial
capacity, whilst tuning is not damped to
such a great extent by the power-grid
detector. Another point is that any slight
lack of accurate trimming of the gang
condenser is not as important as it would
be if the single-circuit tuner followed the
first valve. Some may even consider that
band-pass is unnecessary in a circuit such
as this in which selectivity is not of very
great importance. But quality is of little
use if there is any sideband interference
which produces those annoying ‘¢ tizzing ™
sounds, due to interference from a powerful
transmission on a near wavelength to that
of the local station. In any case, a properly-
designed band-pass filter produces smaller
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be specified, but any good coils and three.
gang condenser can be used—perhaps by
slightly modifying the connections accord-
ing to the particular make chosen. For a
battery set the first valve could be one
such as the Cossor 210S.P.T. or Hivac
H.P.215; the detector should be of the
L.F. type, whilst the two power valves
must be chosen according to the output
required and the H.T. current available;
if the to talcurrent is to be less than 30 mA.,
valves such as the Mullard P.M.202 are
very suitable, and these wquld provide an’
output of approximately .76 watt when
using 120 volts HT. If a full 1-watt were
required the total H.T. current would be
in the neighbourhood of 45 mA. (which is
too high for dry batteries) and valves such
as the Cossor 230X.P, could be used.

Push-pull

The push-pull transformer is an im-
portant component, and this should be a
really high-grade instrument with a ratio
of not less than 1:3.5. It is assumed that
a speaker with built-in centre-tapped
trausformer would be used, but if the
transformer fitted were not of suitable type
a good push-pull output choke or trans-
former would be required.

(Continued overleaf)
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A.C. Operation

Were the set for A.C. operation the
valves would be: First, Cossor M.S./Pen.,
-Osram 8.24 or similar; second, Cossor
4IM.L.F., or similar; output, Cossor 41M.P.,
Mazda A.C.P.1 or similar valves taking
about 25 mA. at 200 volts. . Such a com-
bination could be supplied by a mains
transformer and rectifying valve with an

'Fig. 3.—The connections required when using a

'single-valve output stage in the A.C. set. Note

the separate L.T. winding for the directly-heated
*, oulput valve.

‘output of 250 volts at 60 mA. if a perma-
nent-magnet type loud-speaker were em-
ployed. If it were proposed to use an
cnergised speaker the rectifier would have
to provide an output of 300 volts or more
to permit of the voltage drop across the
field coil. This will not be considered, since
most constructors of simpler types of
recciver prefer to keep to the -Class A
type of rectifier.

The complete circuit, with approximate
component values for the A.C. valves
mentioned, is given in Fig. 2, and here a
Westinghouse style H.T.8 metal rectifier
is indicated, whilst the modified connec-
tions required when using a Class A valve
rectifier (Ferranti R.A., Osram U.10, for
example) are indicated in the inset circuit.
The two valves mentioned are rated to
give an output of about 270 volts at 60 m.a.
when fed from a double-500-volt “mains
transformer. This allows for the necessary
grid-bias voltage and -the voltage drop
across a standard 500-ohm smoothing
choke, and the drop across the output
transformer, and leaves just about 200
volts for the anodes of the output valves.

Single-valve Output
Those who prefer one large power valve
to the push-pull could use the output

{
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is used to provide an output of about
2.5 watts, which is similar to that given
by the pair of valves previously suggested
used in push-pull. These super-power
valves take a maximum anode voltage of
250 at 48 mA., with a grid-bias voltage of
about 30, and to ensure that such a voltage
reaches the anode it is necessary to use a
smoothing choke of rather lower resistance
(the Wearite H.T.410—40 henries, 250
ohms is suitable) and to choose a speaker
transformer with a reasonably low resis-
tance.
The push-pull arrangement is to be
preferred where the extra expense is felt
to be justified, but the difference
in quality is not very marked
provided that high-grade com-
AC.ponents are used throughout,
especial attention being paid to
the L.F. transformer, which
should be a Ferranti A.F.5 or Varley
D.P.3 for preference; these two instru-
ments will carry a fairly high primary
current and give the necessary high step-up.

A.C. or D.C. Opera;tion

gested is most suitable for use with universal

valves, a typically-suitable combination

being : First, Cossor 138.P.A.; second,

Ferranti D.A.; third and fourth, Cossor
a

The push-pull circuit arrangement sug:-_I
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those used for the corresponding battery
~and A.C. versions, but the choke should be
that recommended for use when using a
single P.X.4-type valve, since it is better
to have the lowest resistance possible in
order to ensure the greatest possible H.T.
" voltage on the anodes of the valves.

- Circuits Only

It will be appreciated that in every case
the ecircuits are not intended for use by
those- who have not had previous experience
of constructional work, because complete
wiring diagrams cannot in any ecircum-
stances be supplied. In any case the lay-
out is not critical, but it is important that
components such as bias resistances should
be chosen with care according to the exact
valves employed. Suitable values are
always given in the valve makers’ litera-
ture, so0 no difficulty need be experienced
in this respect. Should there be any readers
who are interested in the construction of a
quality set on the lines suggested, and who
are not able to work to the theoretical
diagrams, it might be added that ' the
‘“Hall-Mark Four® series of circuits
published in these pages in issues dated
January 26th and February 2nd, 1935,
are of rather similar type and are most
nearly in keeping with the main principles’
which have been detailed. The most im-
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40P.P.A. The output valves listed are
pentodes, as there are no suitable triodes
in the universal series. A circuit incorporat-
ing these valves is given in Fig. 4, where
the rectifier is Cossor 40S.U.A., whilst the

circuit shown in Fig. 3, where a valve such
as the Cossor 4X.P. or QOsram P.X4

.

barretter is a Philips C.Z.
The other components are the same as

Fig. 4—This universal-mains circuit compares with the others shown in Figs. 1 and 2.

portant difference is that those sets did not
incorporate a band-pass filter and were
thus not quitc as selective as might be
| desired at the present time and when the
| set is used in conjunction with a fairly
long, open aerial situated within a few
miles of the local transmitter.

The New Italian Stations

OLZANO, now 20 kilowatts, was in-
augurated simultaneously with the
high-power Radio Marconi (Bologna) trans-
mitter, both of which are included in the
North Italian network. Bolzano will retain
its former channel, 559.7 m. (536 ke/s),
but Bologna temporarily will share the
wavelength used by Trieste (245.4 m.—
1,222 kefs). Later, Trieste and Turin will
be synchronised to work on the same
channel, namely, 263.2 m. (1,140 ke/s).

P.T.T. Rennes-Bretagne

E 120-kilowatt station which the

P.T.T. engineers are putting up'at
Thourie, near Rennes (Brittany), and which
is to give an adequate service to western
France, will begin testing towards the be-
ginning of May. The station will be gradu-.
2)ly brought into operation about June,.

{ snomoq&-gaoml-o@‘co-id‘o-o -»es
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and will work on the present Rennes
E.T.T. wavelength of 288.56 m. (1,040
cc/s).

London’s Underground Railway
THE most famous subterranean railway
in the world, the Underground of
London, will feature in the National pro-
gramme on May 8th. i
Felix Felton, B.B.C. Drama Producer,
with the co-operation of the London
Passenger Transport Board, is exploring
the system in order to decide on the treat-
ment. 'The idea at present in greatest
favour is to reinforce the actuality method
of treating such a broadcast by giving the

| staff who run the railway the opportunity
| to make the organisation speak for itself.
There are many questions passengers put
to themselves when rushing through the
tunnels, with nothing to occupy their minds
but gay advertisements. How is it that one
train does not run into another ? What
happens when all the lights go out ? How
do you get out of the Underground when
shut in after the last train ? Where does the
conditioned air come from? These are
some of the questions that may occur to
passengers—and there are many others.
The B.B.C. Recording Unit will record a
pattern of sound representing all the
workings of the railway to lend colour to
this broadcast. It is the B.B.C.’s experience-
that the employces appreciate these
programmes and are only too willing to go
out of their way to help the producers to.
-give a true pieture of the organisation in
which they pass a great part of their lives.:
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FROM MICROPHONE

TO

LOUD-

An Explanation of Some of the Points Met With in the Production,

SPEAKER

Transmission, and

Reproduction of Wireless Programmes

NE of the great advantages of a wide
band of radio frequencies is' that
different transmitting stations can

select different frequencies for their own use,
so that hundreds of programmes may be
sent ranging through the ether at the same

'Fig. |.—A4 view of the amplifiers and control panels of a

- modern transmitler.

time without scrious interference. The
process of tuning a receiver is simply a
matter of making the receiver, for the time
being, specially sensitive to the frequeney
adopted by the wanted station, and com-
paratively insensitive to all others.

Frequency Separation

As there is such a wide band of frequen-
cies in the radio frequency range, it would
appear a simple matter to prevent any
interference at all between different stations,
but the actual facts are somewhat different,
and at the present time therc is much
congestion of the ether, For reasons which
cannot be gone into at present, it is im-
possible to separate two programmes and
also get good quality reproduction if their
carrier frequencies differ by less than
9,000 cycles. As part of the useful wave
band has to be reserved for commercial
and ships’ radio, and others for official
nse, only o limited wave range is available
for broadecasting, and even with 9,000
cycles separation between allotted station
frequencies, the ether is overcrowded.

Although it is strictly correct to talk
about the frequency of the wave used by
different stations, there is another way of
describing different waves, which is much
used. This is the ‘ wavelength.” As a
radio wave travels at a speed of 186,000
miles a second, or 300,000,000 metres per
second, it is clear that at the end of the one
second from the beginning of a transmis-
sion, the ether over a radius of 300,000,000
metres could be mapped out into waves
egual in number to the frequency of the
wave, and that the length of each wave
could be found by dividing- 3,000,000, 000
metres by ihe frequency.

Thus a station transmitting at a fre-
quency of 1,000,000 would be said to be
using a wave of 300 metres.

With a full understanding concerning
the currents and radio waves which
are employed in wireless transmission and
reception, wc can proceed to
trace their progress through
the successive stages. We know
now that’ the air vibrations pro-
duced by the performer arc
converted by the microphone
into an audio-frequency electric
current.

How is this done? There
are several types of microphone,
but for our purpose we will take
one of the simplest forms. Most
people know that "an electric
current can only be set Jup when
a foree = ¢alled an * electro-
motive ’ force exists. Ifa battery
or a dynamo, both devices for
producing an electro-motive
torce. is applied to a complete
clectric circuit, an électric cur-
rent will flow, and the strength
of the current will depend upon
two factors—the magnitude of
the electro-motive force and the
amount of “resistance” offered
by the circuit.

Simple Microphone

The idea of electro-motive force and
resistance can be readily understood if the
former is compared with a steadily applied
pressure which tendsto force water through
a system of pipes, and the latter to be the
friction of the pipes. It is clear that, other
things being equal, an increase of pressure
will increase a flow of water in proportion,
while an increasc in pipe friction will
reduce the flow.

The simplest form of microphone con-
sists of a “ box > containing a quantity of
loosely-packed granules .of carbon, the
“1id ” of the box being a thin diaphragm
which is capable of vibration. An electric

current, supplied from a battery, is made
to pass through the carbon, and the micro-
phone is so placed that the air vibrations
produced by the performer will fall on the
diaphragm, causing it to vibrate in sym-
pathy. As the dlaphragm vibrates it
alternately compresses and releases the
carbon granules, thus decreasing and in-
creasing their electrical resistance, and this
is reflected n corresponding changes in the
strength of the microphone current, which
will vary, of course, at audio fnequency.
Before the microphone current can be
imposed upon the radio-frequency current,
which, it will be remembered, produces the
radio wave, it must be strengthened or
‘““ amplified,”” as it is termed. This process
is performed by one or more valves, the
operation of which must now be described.

'I?he Valve

The type of valye employed for amplifica-
tion is termed a three-electrode valve, and
consists of a glass bulb from which every
trace of air has been removed, and contain-
ing three metal elements. These are, first.
a ﬁlament which is similar ‘to the filament
of an electnc lamp ; second, an ‘ anode,”
which is a piece of metal plate or gauze
surrounding the filament but not touching
it, and, third, a “ grid,” which is an open-
work metal structure (often a wire spiral)
which also surrounds the filament and lies
between it and the anode, touching neither.

When the filament is heated by the flow
of an electric current through it, quantiti(-s
of minute electric particles called ¢ elec-
trons ”’ are emitted, these particles being
actually small negatxve electric charges.
It is one of the laws of electric science that
a positive electric charge will attract a
negative electric charge, so by maintaining
a strong positive charge on the anode of
the valve a large number of the negative
electrons will be attracted from the fila-
ment to the anode through the vacuous
space within the bulb. Electrons in motion
are, in effect, an electric current, and the

(Continued overleaf)

Fig. 2.2~In the above diagrams, A represents audio-frequency oscillation, B high-frequency
oscillation, and C modulated high-frequencu oscillation.
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stream of electrons passing from the fila-
ment to the anode form what is termed the
* anode ” current of the valve, and will
flow through any apparatus connected in
the external circuit.

Varying the Current

Now the strength of the anode current,
iike that of the microphone current,”
depends on several factors, one of which
is the value of the positive charge applied
to thé anode, which is measured by the
electro-motive force of the battery which
supplies the charge. For a given set of
conditions, the value of the anode current
will be a certain amount, which will be
constant unless the conditions are altered.
One way in which we can alter conditions,
and hence the value of the anode current,
is by applying a negative charge to the
arid of the valve, for such a negative
charge would tend to neutralise the
positive charge applied to the anode, and
will reduce the value of the anode current.

When it is desired to use a valve to
amplify a signal, the signa! to be amplified
—in this case the microphone current—
is made to supply a varying negative
charge to the grid of the amplifying valve,
the variations of this charge being, of
course, at audio frequency. The con-
sequent variations in anode current will
also be at audio frequency and in sym-
pathy with the variations of the micro-
phone current, but by suitably arranging
circuit’ conditions the anode current vari-
ations can be made much greater than the
changes in microphone current, or, in other
words, the valve hag amplified the signal.

Tn the next stage, it will be remembered,
the programme, which now takes the form
of an audio-frequency current of con-
siderable power, 18 combined with another
current which vibrates at a constant radio
frequency—a frequency which is selected
as the standard frequency of the particular
broadecasting station.

Producing  the
Oscillations
In the production of the radio-frequency
current valves also play an important
part. The action of a valve as a generator

High - frequency
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lcurrent in such a way that the audio-
frequency energy is combined with the
radio-frequency energy. As a result, the
radio-frequency current, while maintaining
its constant high frequency, changes in
strength or * amplitude” in sympathy

Fig. 3.—Regulating the filament current of two
short-wave

large valves used in an amaleur
fransmilling equipment

with the audio-frequency current. A rough
idea of audio-frequency, radio-frequency,
and modulated currents can be gained from
the accompanying diagram, Fig. 2, where
the upper portion represents the compara-
tively low-frequency audio current, which
changes in strength in sympathy with
the music; the middle section represents
the rapidly-vibrating radio-frequency cur-
rent of constant amplitude, and the lower
portion shows the effect of combining the
two.

From the transmitting aerial the wireless
wave radiates in every direction, travelling
with the spced of light—186,000 iles a
second. ' At the risk of the accusation of
undue reiteration; we will repeat that this
wave has a constant frequency—chosen
separately and’ maintained accurately for

Pk
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aerial, certain phenomena takes place,
which are the converse of those taking
place in a transmitting aerial. Instead
of a radio-frequency current giving rise
to a wave, in this case the wave produces
a radio-frequency current, so that in the
aerial-earth circuit of “your receiver flows
a current oscillating at radio-frequency
and still bearing the programme modu-
lation.

Selecting the Station

Now, as there are several hundred
bhroadeasting stations, each of which sends
out its own wave and each producing
currents of its own standard frequency
in your aerial, the first essential in a re-
ceiver is some device whereby it is pos-
sible to select the current corresponding
to the station to which, for the moment,
you are desirous of listening.

This operation is known as “ tuning,”
and it is upon the fact that it is possible
to tune electric circuits, and to tune them
very accurately indeed, that the success
of both radio transmissions and reception
depends. To illustrate the effect of tuning,
let us consider an example in simple
acoustics. If we take an ordinary tuning
fork and strike or bow it, it will give out
a note—the sound being due to the vibra-
tion of the fork—and a given fork always
gives out the same note and no other.
This is because the fork can only vibrate
at one set frequency—a frequency known

as its natural frequency.

Now, if a second tuning fork, having
the same mnatural frequency as the first,
is placed near it, when the first is struck
the second will commence to vibrate and
to sound. The rcason is that the air waves
emitted by the first fork, when they reach
the second, give it a little jerk and tend to
make it vibrate. The amount of energy
transmitted by a single - wave is wvery
small, but as the incoming waves are of
the same frequency as the natural frequency
of the tuning fork, each arrives at the
correct interval behind the previous one,
so that the effects of all the waves are
added to each other. As a result, quite a
big amplitude of vibration is built up in
the second fork. If the second fork had a
different natural frequency to that of the
first, it would not resonate when the

of radio-frequency oscillations depends
.upon the fact that if a radio-frequency
current of quite small strength is applied
to the grid of a valve it will be amplified
and will appear as a stronger radio-
frequency variation in the anode cur-
rent. If,-now, a part of the radio-
frequency energy in the anode current
is returned to the grid it will be re-
amplified by the valve. This effect will
be cumulative, and eventually quite
powerful oscillations will be generated.
Various means are provided for keeping
the frequency at the correct value.
These cannot be described-here, but will
be explained more fully under the head-
ing of “tuning.”

The generation of free oscillations in a
valve can be compared with the pro-
duction of strong vibrations by applying

first was sounded, because the succes-
sive impulses applied by the first would
not be correctly timed to the natural
frequency of the second. |

Natural Frequency

These properties of natural frequency
and resonance can also be possessed by
electrical circuits; that is to say,
electrical circuits can be so adjusted
that they will accept and build up
oscillations of «one particular frequency,
but will not so respond to- other fre-
quencies. To understand this it is
necessary to know why such systems
as pendulums and tuning forks possess
a natural frequency.

If you consider for a moment, you
will see that when an impulse, such as
an air wave, acts on a tuning fork, it

gentle taps, carefully timed to a pen-
dulum. If each tap is given just as the f;,
pendulum has reached the end of its =
swing and is about to return, the energy

of each tap is added to the energy already
stored in the pendulum, and gradually a
violent swing 18 built up.

The oscillations produced in the trans-
mitting oscillator valve are of the correct
constant frequency, and are also constant
in strength or “ amplitude.” In the next
stage the circuit in which "the amplified
microphone current is flowing is coupled
to the circnit carrviug the radio-freauency

. 4—The water analogy illustrating the principle of

transmission.

each individual station—but the strength
or amplitude of the wave varies from
instant to instant in accordance with the
audio-frequency signals which make up
the original programme. Thus, every wave
has two distinet properties—the carrier
frequency, which identifies it with a par-
ticular station, and the modulation, which
is, in fact, the programme.

When a wave impinges upon a receiving

will move the prong slightly. But
because the fork is springy, or * elastic,”
as engineers will call it, the prongs will
ultimately spring back to their normal
position. In so doing, however, the com-
paratively heavy metal achieves a certain
momentum, and, due to its inertia it over-
shoots the mark and deflectsin the oppasite
direction. Again the elasticity of the fork
tries to bring it baek to its normal
position and, again, inertia forces it past
the mark, and for a certain degree of
elasticity and inertia a body will have a
fixed period of oscillation.
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SIMPLIFIED CONTROL
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This new de luxe Model “ Super-
Ferrodyne * for A.C. Mains operation
incorporates many refinements, in-
cluding ** Thermometer ** tuning. Its
operation is exceedingly simple, and
is confined to the use of the single
tuning knob and the volume control.
This feature and the well-proven
* Super - Ferrodyne = performance
coupled with its truly moderate price,

makes the Model 377 a typical example
of the value for money offered with
Cossor 1936 Radio.

# One knob for
Tuning

® One knob for
Volume

® One Switch

B.C. WMEINS 4. luxe

SSUPER-FERRODYNE®
TRIPLE-TUNED BAND PASS

-
wcz{tcat on ;! With Cossor Variable-Mu Screened H.F. Pentode, and Screened H.F.
é}' ‘ Pentode Detector, Direcily-heated Poswer Penmde Output Valves. Heavy
Dury Recaﬁef Fully screened super- _selective Coils. " Thermometer !’ Tunmg with illuminated scale
calibrated in wavelengths. Engmucd with station names. Combined ‘‘on-off,” wavelength and pick up
switch. Volume Control, 8 in. Mains Energised M,C. Loudspeaker. Handsome walnut cabinet, 15} in.
high, 14% in. wide, 10} in. deep, with bakelite fret. Terminals for pick-up. Twin plug and sockets for
extension speaker.  Station name-plate
is readily changeable in the e\em of

altevations in watelmg:hs -
Mains only, 200/250 wolts (adjusmblc) = q h s
40/100 cycles. » [ 3

HIRE PURCHASE TERMS:

12 months : 15/6 deposit and 12 payments of 13/6
18 months : 15/6 deposit and 18 payments of 11,

Prices do not apply in L.F.S.

(e
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(On YourWaveleng

Max Beerbohm on Speed
T is not often that I feel incensed at a
B.B.C. talk, but the other evening 1
happened to be listening in to a talk by
one Max Beerbohm, and in a preliminary
notice in a B.B.C. publication he was
referred to as a wit and caricaturist. That
being so, I expected a humorous skit on
things in general, instead of the scrious talk
elaborating the views of one who, because
he has been out of the country so long,
could not be gqualified to speak upon it.
Max Beerbohm may be an excellent wit
and caricaturist—never having inspected
any of his work I am unable to say—but I
cannot too strongly deprecate the policy
of the B.B.C. in allowing anyone but an
expert to talk on subjects of which they
can only have personal, rather than
national, views. Few motorists are inter-
ested in what Max Beerbohm thinks about
speed and modern traffic, and his views are
of no more importance than those of any
other citizen. As it is, his views have
beenelevated to the importance of a national
talk and contradict the views of experi-
enced motoring organisations and experts
who have been wrestling with these prob-
lems all their lives. I was a motorist long
before I became interested in wireless and
held my first motoring licence in 1908,
long before there was any age limit.

Mr. Beerbohm may represent the views
of a very few, but he should remember that
each succeeding method of road travel has
met with the same opposition. As he
sets himself up as a critic, he will doubt-
less remember the famous case of a magis-

The Watchman)s S.W. Set.

trate of the martinet type who advised a
plaintiff to throw his whip into the wheel
of any bicycle which passed him when
he was driving a horse-drawn carriage.
Bicycles were then the fastest vehicles on
theroad, and when motor-cycles came along
they met with opposition from the cycling
interests. Had it not been for the motor-
caritis conceivable that Mr. Max Beerbohm
would not have been afforded the oppor-
tunity of airing his views over the radio.
The whole tendency of the world to-day is
towards speed, and you cannot speed up
our commercial and industrial life by slow-
ing down its means of distribution. Let
Mr. Max Beerbohm stick to wit and not
endeavour to foist obsolete views upon a
publicalready overburdened with restrictive
regulations, harshly treated in the police
courts, and subject to a system of justice
which would disgrace even the days of the
Teudal system. I have never in this

By Jhermion

feature criticised the B.B.C. before, but I
feel that it will be well advised not to
allow humorists to talk on serious subjects,
otherwise we shall have that famous
comedian George Robey telling us how to
conduct an aerial war. Eddie Cantor, the
well-known film star, you will remember,
after his interview with Mr. Hore-Belisha,
gave somewhat similar views in his broad-
cast tdlk. I am sure the Minister of Trans-
port must be highly delighted with this
assistance,

That Announcers’ Union

R. G. GREIG, of Kentish Town, after
paying me a compliment, disagrees

with my remarks under the above title in
our issue dated April 18th. He says:
“In spite of what you read, I can assure
you that no union member would strike
for the reason you give. Incidentally, an
active union member stands a good chance
of being sacked without breaking any law.
The millions who are trade unionists are
not extremists, but arc compelled sometimes
to have resort to the obnoxious method of
downing tools to obtain the barest minimum
of justice. I feel you are not the sort of
person who would hit below the belt and
your article is unworthy of you.” I can
assure this reader that I have more than a
nodding acquaintance with trade unions,
and am by no means so opposed to them
as he seems to think; but his reference to
justice reminds me that this is a somewhat
transitory thiog, the standard of which
changes with the times. . A few years ago
it was an offence punishable by hanging
to steal a sheep; i1n Biblical days it was
permissible for a man to have a thousand
wives ;  not so many years ago it was an
offence to exceed twenty miles an hour,
whilst now you may legally do so. Justice
is not a question of degree; you cannot
have a ‘“barest’ minimum; justice is
justice ;: you either have it or you don't.

How Long Ago ?

CAN you answer without reference to

hooks the question: When did the
B.B.C. make its first broadcast from Savoy
Hill? Try this question on your friends
and you will receive some astonishing
answers. The correct answer, of course, is
on May lst, 1923. This date, thirteen years
ago, makes me feel quite old. One or two
other anniversaries have just fallen due—
Mareoni’s birthday, for example, was on
April 25th, for he was born in 1874. Samuel
Morse was born on April 27th, 1791.
Marconi was only twenty-two when he
first demonstrated wireless to the G.P.O.;
this was on May 2nd, 1896,

Hole in the Road

HO says that the average mnight
watchman is comatose and torpid ?

I came across one the other night who
was minding a hole in the road and who

was passing the time listening on a two-
valve short-wave set which had accom-
panied him over nearly the entire south-
west district of London. He gave me some
interesting details of the wvariations of
reception in certain districts. Whilst he
drew a blank from some roads, round the
corner station after station would roll in
at 'phones-on-the-table strength. He finds
W2XAF the most consistent.

Symbols and Strange Devices

THE theorist loves a symbol in the same

way as a mathematician likes to com-
plicate the simplest bit of arithmetic. All
mathematicians are fools, and what one
fool can do another can. Designers of
wireless circuits love to make a simple
diagram look difficult, and almost daily our
list of theoretical symbols has a new one
added to it. No one decides what that
symbol shall be, and each firm and each’
designer can invent his own. Someone
ought to standardise wireless symbols and
ruthlessly scrap half of them. In the early
days it was easy to follow the symbols, and
now it is almost necessary to consult a
book. Isaw a diagram the other day of an
indirectly - heated double - diode - pentode-
variable-mu, and there arc very few readers
who could put down a.symbol for this valye
without reference.

An Ingrate

WAS called into a neighbour’s house the
other day to vet. a set. Nothing
seriously wrong with it, merely that one of

Are we to have any more symbols?

the valves had blown. Showed him how
to test the receiver and the valves therefor.
Recommended him to buy a good meter
such as the Avominor or the Pifco. Located
the broken valve and told him what sort
to buy. In spite of this valuable pro-
fessional advice, I have gone down in his
estimation because T was not able to waggle
the magic wand and put things right.
Yes, blow thou winter wind, thou art not
so unkind as man’s ingratitudes

A Peculiar Faule

READERS who pride themselves on

their ability to tracc-faults might be
interested in the following peculiarity which
occurred recently in a set to which I was
listening. This was a powerful all-maing
‘“ quality ”’ set which had been built up to
give a high standard of reproduction, but

(Continued o1 opposite page)
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(Continued from opposite page)

which had never functioned in the desired
manner. . It was quite good, but there was
a slight hum in the background (and the
set had been designed to be ¢ hum-proof ’’)
and there were rather more than the usnal
background noises. Thus, when tuned to
the local station and the announcer paused
between intervals in the news bulletin, for
instance, there was an apparent liveliness,
accompanied by faint rustling or crackling
noises. These were not serious and were, in
fact, not more prominent than in the
ordinary type of set, but as this particular
model had been designed and built to be
rather above the average the results from
this point of view were disappointing, and
the receiver was due for dismantling and
rebuilding at the earliest opportunity. It
had been used for over two months at odd
periods and probably had given forty or
fifty hours’ service in all, when the following
peculiar effect occurred. The Week’s Good
Cause had just been read, and the an-
nouncer uttered about three words of the
weather report preceding the news balletin,

He was ungrateful because I could nol wave a
Magic Wand.

when there was a faint click in the speaker,
and although the volume of speech remained
cxactly the same as before, all hum and
background noises ceased forthwith. The
set now functions in the originally-intended
manner, and there is a most uncanny
background of silence. Remember, nothing
was touched and we were all sitting down
quietly listening to the set, so that there
was no vibration of the floor or receiver
cabinet to rectify a loose connection ; and,
incidentally, all joints were thoroughly
well soldered. I shall be interested to
receive suggestions regarding the effeet,
which, incidentally, I have now discovered,
but whether or not this is usual or unusual
I shall not say at the moment.

Receiver of Death
l WAS very grieved the other day to read
that an experimenter had received a
fatal shock from a mains receiver while
gearching for a fault. Now a case of this
nature is always put well to the front in the
daily Press and much harm is done by the
publicity, as many people think that a wire-
less set on the mains is a dangerous thing
to have in the home and that it is a potential
source of death. Actually, however, it is
no more dangerous than the ordinary
electric lights, and no one thinks of putting
their fingers into the lamp socket and
touching the contacts. Yet this is the
equivalent of what happens when one
tampers with the interior of a mains set
without first switching off the supply. When
a person is in poor health, has wet hands,
or is in very good contact with the earth
(such as when standing on a stone floor,
cte.), heis in the most favourable condition
to receive a shock from even a small voltage
source, and therefore one should always
switch off before touching any part of the
interior of a mains set. If voltages are to
be measured under working conditions,
then good insulated test prods of ample
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:the receiver.

1 unit chassis bodily untila position is found ;

1y

Ifact that a mains transformer is not

: Heater leads should be kept clear of:

Hum Cures
HEN hum js experienced in a battery
receiver, it indicates that there is
sonme component or joint at fault, usually
in one of the grid circuits, but when a
receiver is supplied from the mains
excessive hum can be experienced even
though all components are in order. This
is particularlg the case with home-con-
structed sets where attention has not been
paid to lay-out details. If hum occursin
an A.C. mains receiver in which the com-
ponents are known to be in good order,
interaction between the heater and grid
leads or between chokes and trans-
formers is probably taking place. The
average constructor knows that the heater
leads of an A.C. mains receiver should be
twisted tightly together and therefore
hum due to the heater lead field is, very
rarely experienced.

Importance of Lay-out
THE position of the chokes and trans-
formers is often decided in a hap-
hazard manner, however, with resultant
interaction between the fields of the mains
transformer and smoothing choke and
those of the choke and transformers in
The best procedure is to
keep the mains unit and the receiver well
apart so that interaction cannot occur,
but in most cases this procedure cannot
be adopted, owing to lack of space, and
the mains unit has to be mounted quite
near the receiver. If excessive hum is
experienced when this method is em-
ployed, the choke and transformer in the
receiver should be wired to their asso-
ciated components by means of flexible
leads so that the transformers can be
rotated on their axis. A position will be
found—usually when the windings of the
receiver components are at an angle of
approximately 30 degrees with respect to
those of the choke and transformer in the
mains unit.  If the receiver wiring has
been finished and all components have :
been securely screwed down it may some- :
times be found easier to move the mains:

where hum is negligible.

‘A.C.-D.C. Receivers

receivers of this type hum is generally
more prevalent than in sets of the
.C. type. This is primarily due to the

incorporated and therefore the mains are !
in direct contact with the earth line of the :
receiver. There is also the possibility of }
radiation from the heater leads as the:
valves are wired in series and therefore
the twisted wire method of suppressing
hum which is recommended in A.C.:
receivers cannot usefully be adopted.:

grid leads and in some cases screening of :
the grid leads proves very effective.

A recciver of the A.C.-D.C. type which
was brought to us recently suffered from
a severe 50-cycle hum when supplied from
A.C.,, but was quite silent when supplied
from D.C. The hum in this particular
case was entirely eliminated by sereening

the grid lead of one of the output valves:

:and connecting the screening cover directz
i to earth—not to the chassis. :
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length should be employed and the greatest
care should be taken to aveid touching any
part of the set with the bare skin. Unfortu-

d nately, it is always possible to be wise after

the event, and although this information
has been given in these pages before, I feel
constrained to repeat it in view of the above
tragedy.

Weather and Wireless
O doubt all old hands have noticed the
peculiar effects of the weather on
wireless signals, but there are some effects
which are not concerned directly with the
travel of the waves through the ether. At
the aerial and earth of our receiver we may
also experience peculiarities due to the
weather existing at any given moment,and
it should be kept well in mind that a so-
called lightning arrester can give trouble
if not well designed or if not erected in the
corrcet manner. For instance, I heard of a
case a few days ago where intermittent
crackles were experienced on a battery set
and after many hours’ search by the user
he discovered the noises to be due to drops
of rain trickling from one part of the
arrester to another. Slight static charges
are sometimes held by the raindrops and
this trouble may be avoided by using a
closed-in or protected arrester. Strange as
it may seem, a spider’s web can also cause
noises due to moisture collecting or running
across.the strands when they pass from the
aerial or lead-in to an earthed body. I have
not yet heard whether a worm travelling
across an earth plate, or eating its way
through a ‘‘ chemical earth > will cause any
noise in the set, but perhaps this is being
saved up for one of my “ off ” days !

“ Radio Gazette ”
NEW feature that is likely to prove of
exceptional interest to listeners will
be introduced for the first time in the
*“ Saturday Magazine” of May 2nd. It
will be entitled * Radio Gazette,” and will
consist of a summarized news feature pre-
sented in an exciting and dramatic manner.
This reproduction in sound of a “ news-
reel ’ will consist not only of home events,
but will be as all-embracing in content as

To think back to the first broadcast makes me
feel old.

possible. A B.B.C. recording van, acting
as a sort of robot * special correspondent,’’
will scour the country for interesting items ;
and, in addition, engineers at Tatsfield,
the B.B.C’s receiving station, will be always
ready to pass on any suitable foreign news
for recording purposes. When the complete
week’s material has been collected in the
form of a series of recorded news flashes,
these will be edited and broadcast. It
is possible that ‘ Radio Gazette” may
branch out as a short regular feature on
its own account, while a further develop-
ment might well be the recording on the
spot of dramatic events abroad by B.B.C.
recording vans. In fact, if the experiment
proves successful, there seems no end to
the interesting ways in which it might
be developed.



An Automatic Radiogram Switch

'I'HE accompanying sketch shows a

simple automatic radiogram switch.
The materials used are a piece of thin
brass plate, a thin strip of springy brass, and

TO CONDENSER

e OF PRECEEDING

DET. VALVE

A simple automatic radiogram switch.

a small brass rod, screwed at one end.
The rod is soldered to the swivel pin of
the pick-up, and the strip of springy brass
is screwed to it. The bottom end of this
strip is turned up and makes contact on
the divided brass plate which is screwed
under the motor board.

When the pick-up is lifted off the rest,
and is moved to the turntable of the motor,
it automatically cuts off the radio, and
switches over to gramophone. Should
you have an automatic stop on your motor,
it is a simple matter to add a third piece
of brass plate to switch over to radio when
the automatic stop operates. The sketch
explains the simple construction of the
switch.—W. MarsuaaLy (Fife).

Improvised Clips

'HE accompanying sketches show how
simple clips can be made from the

bent wire clips which hold studs and buttons
on cards.. These clips can conveniently be
used for making grid leak clips, clips for
S.G. valve cap leads, tags for ’phone leads,
and clips for battery plugs. They can
also be adapted for use as test-meter clips,
by clipping them on to the valve leg while
the valve is in its holder, or any other part

FLEX

SLEEVING

(¢

W Useful clips
made from bent
wire stud

holders.

GRID LEAK

STUD CLIP AS
REMOVED FROM
CARD
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A PAGE OF PRACTICAL HINTS

THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS” must have
originated some litile dodge which would
interest other readers. Why not pass it on
to us? We pay £1-10-0 for theebest 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., 8-11, Southampton
Street, Strand, W.C.2, Put your name and
address on everyitenr. Please note that every
notion sent in must be original. Mark
envelopes “ Radio Wrinkles.”” Do NOT

nclose Queries with your Wrinkle.

1

to be tested. They are simple to make,
and I have found them very useful.—E.
Norwoobp (Margate).

A Morse Tapper with Valve Oscil-
lator

HAVE found the morse tapper shown
in the accompanying sketches very
useful for practice purposes. The measure-
ments of the board upon which the com-
ponents are mounted is 9in. by 7in. by }in.

General arrangement of a morse lapper with a valve oscillator.

The three pieces of ebonite on which the
termmals are fixed measure 2}in. by 1fin.
by }in., whilst thé piece of ebonite neces-
sary for mounting the rheostat is 2lin.
square and jin. thick. The rheostat
serves partly to economise L.T. current,
but its chief use is to alter the pitch of the
morse note heard in the ’phones. The
morse tapping key is made from a clothes
peg of the spring type. The bottom of
the clothes peg is carefully drilled and

To Track That Fault—to learn how

a wireless receiver works, obtain

EVERYMAN’S
WIRELESS BOOK

2nd Editlon

by F. ]J. Camm 3/6, or 3/9 by post from
George Newnes, Ltd., 8-11, Southamp-
ton Street, Strand, London, W.C.2.
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screwed to the board. A piece of brass
6in. by 3in. by }in. is carefully drilled and
fixed to the top of the clothes peg, as
shown in the sketch. The handle of the

HFE

PHONES

KEY.

|,....
i1

~HY +

Circuit diagram of the morse tapper and valve
“oscill ator.

tapper consists of the head of a flat-topped
wander plug, fastened to the
metal strip by means of a
small bolt. The key taps on
~ to a small piece of brass
> screwed to the board. A
r‘ standard LF. transformer

w and an L.F. or small power
i @valve complete the appara-
tus.—J. F. Barrow (Darling-
ton).

An Aerial Hint

O doubt many readers
have .had trouble with

their aerials, due to break-
ing ropes, ]ammed pulleys,
etc. The accompanying
sketch gives details of a device
that leaves the rope free, with
no weight to support
After the aerial has been

pulled up in the ordinary way, the

| rope attached to the hooked lever is pulled

and this causes the hook to engage with
a metal ring on the end of the aerial, thus
leaving both ropes free. The hooked lever
is formed from a piece of 13in. by in. bar
iron, and is pivoted to a metal plate fixed
to the top of the mast, as shown. The
hook is released by pullmg on the rope

attached to the ring.—R. PARRY
(Llanelly).
IRON PLATE

PULLEV | ] METAL RING
An aerial — AERIAL
dodge for CIZZ;- e e
naling {rouble FROM BAR 1ROV
due to broken 1550x g

aerial ropes.

™
AERIAL MAST
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48 uper’ez‘ Reﬁ nements

The A.C. version
of the £4 Superhet
4, which may also be
modified to include the
vistral tuning indicalor as
cxplained .in this article.

£4 Superhet is giving entirely

X satisfactory reception to thousands
of our readers, but there are a few remote
cases in which morse interference has been
experienced owing to the listener’s aerial
being situated in close proximity to a
busy shipping route. Ship transmitters of
the spark type are notorious for the spread
of their signal, and although these are
shortly to be replaced by the modern
intermittent continuous-wave type, listeners
situated near the entrances to our ports

OUR correspondence indicates that the

have, for the time being, to put up with |

occasional interference from the signals of
spark transmitters unless a very selective
receiver is used.

Morse Intetference

In a superhet receiver the gencral
selectivity is governed by the degrec of
coupling between the primary and secondary
windings of the intermediate-frequency
transformers—increasing the distance be-
tween these windings improves the selec-
tivity at the expense of sensitivity, With
the £4 Superhet, stations transmitting on
wavelengths between 200 and 550 metres
can be confined to a degree on the tuning
scale, but as an intermediate frequency of
485 Lefs is used (i.e. -a little higher than
600 metres), it is possible for very strong
signals transmitted on a wavelength of
approximately 600 metres to break through.
This is the type of interference that has
been complained of in a few cases, and
generally emanates from the above-men-
tioned spark transmitters. To prevent
these interfering signals reaching the inter-
mediate-frequency stage the selectivity of
the tuned circuit preceding the pentagrid
frequency-changer must. be improved, and

in most cases a suffici-
ently high degree of pre-
selector selectivity can
be obtained by connect-
ing a low-capacity
condenser between the
aerial lead and the aerial
socket ; this component
should have a value of .0001 mfd. or
0002 mfd., its required value being
govsrned by the length of the aerial
used.

Band-pass Tuner
In some exceptional cases, however, this
simple method of improving the-selectivity
is not sufficiently effective, and it is found
necessary to add another tuned stage
between the aerial and the existing tuned
cireuit. -It is permissible, of course, to'add
a high-frequency amplifying valve of the
H.F. pentode type between the tuned
circuits, thereby making the receiver into
an efficient five-valver, but as the sensitivity
of the receiver is already of a very high
order this addition is not likely to appeal
to many readers owing to the expense
involved. The simplest method of adding
the extra circuit is to couple the two coils
to form a band-pass filter. The specified
H.F. coil (Varley B.P. 80) is very suitable
for this type of connection as it is provided
with a special coupling winding which can
be used to couple the two circuits together.

The diagram of the additional circuit is
shown in Fig. 1. It will be noted that a
B.P. 80 coil and a solid dielectric type of

704 B ok EARTH
SOCKET

70 SPINDLE OF :
EXISTING WAVE-CHANGE SM

Instructions for Adding an Extra Tuned Circuit and a. Tuning
Indicator to this Efficient Receiver

condenser are used. An air-spaced con-
denser could be used, of course, but the
solid type has been chosen as it can easily
be mounted between the volume control
and the wave-change switch without the
necessity for altering the receiver layout.
There is also ample room underneath the
chassis for the additional coil; this can
be mounted horizontally to the side runner
underneath the existing B.P. 80. Terminal
6 of the new coil should be connected to
the spindle of the existing wave-change
switch, or if a four-point switeh is readily
available this may be used in place of the
exigting three-point type. When these
additions are fitted the aerial socket should
be disconnected from terminal 1 of the
existing B.P. 80 and connected to the new
coil, as shown. Tuning is effected in the
usual manner by rotating the main tuning
control, final adjustment being then made
by means of the extra condenser control.
A reduction of volume is to be expected
when the extra circuit is in use, of course,
but this is not sufficiently serious to
materially affect reception.

Visual Tuning

Many readers have written to ask us
whether a visual tuner can be added to
the £4 Superhet, and therefore we proposc
giving details of a simple type of indicator.
This takes the form of a milliammeter
having a full scale deflection of approxi-
mately ‘5 m.a., connected in the anode
circuit of the detector valve, as shown in
Fig. 2. Provided that the full-scale

(Continued on page 189.)

MILLIAVMETER TominG IMpIcATOR

Nt e e ol et X

\OIs

o
@ M8B.

Fig. 2.—A milliammeter tuning indicator added to
the. £4 Superhet.

70 AERIAL.
SOCKET

7 7 0F
ExisTivg BPSO..

7 8'oF
ExisTiIng BPED

Fig. 1.—Showing the connection of the band-pass filter cotl and condenser.
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Fig. 1.—Showing how the L.T. supply can be

obtained from the car battery. A 6-volt battery

is indicated, but the method is not oltered when
a 12-volt system is provided.

IRELESS reception has become
such an important part of our
everyday life that we are not

satisfied merely to listen in our homes, but
must take a receiver with us on our travels.
Midget portable sets have simplified
matters in this direction, and we now have
receivers which are small enough and light
enough to be carried even by hikers (the
Practioar AND AMATEUR WIRELESS mid-
gets are best known in this respect).
Quite apart from the developments which
the Technical Staff of this journal have made
in developing what might be called the
‘“hand ” portable, great strides have been
made with car-radio sets, of which there
are now many extremely efficient examples.
A couple of years or so ago there was, in this
country, a good deal of prejudice against car-
radio, but that has been lived down, and
there are very few people to-day who can
raise any real objection to it.

) (| D) Wl G |
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Chief Requirements

The construction of a really effective car-
radio is not a very easy matter for the
amateur, due in the main to the difficulty
of obtaining the necessary components at a
low price, but there is little difficulty in
modifying an existing *‘ fixed ” set for use
in the car. A primary essential of the
receiver is that it should be sensitive, so
that it can operate satisfactorily from an
inefficient aerial. Another important point,
however, if the use of a comparatively
expensive H.T. converter is to be avoided,
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is that the consumption of high-tension
current should be low. Fortunately, there
is a splendid instrument in the PracricAL
AND AMATEUR WIRELESS series of Guaran-
teed Receivers which fits in particularly well
with these requirements—it is the ‘‘£4
Battery Superhet,”” described in the issue
dated November 16th, 1935. The complete
instrument is very compact, and, without
batteries, can be housed along with a midget
speaker in a very small cabinet or metal
containing case. The latter is preferable,
because it provides adequate screening
against electrical interference. The method
of mounting the set in the car must depend
almost entirely on the size and design of the
bodywork, but the set can generally be
fitted at one end of the rear seat, behind
the front seats, or (by placing the speaker
tlm)gmt,('{side the set) just beneath the dash-
ard.

SUPPRESSORS

TO COIL

DISTRIBUTOR

Fig. 2—Suppression resistances should be fitted
to the ignition system of the car, as shown here,
when the set is to be used while the car is running.

Using A.C. Valves

Low-tension current is best derived from
the car battery, and the requisite 2 volts
can be obtained by connecting one lead to
any convenient part of the chassis, and
another to the first bus-bar of the accumu-
lator from the negative terminal, as shown
in Fig. 1. Noticeably better results can be
obtained by using the valves specified for
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Fig. 3.— T his skeleton circait shows how a system of A.V.C.canbe arranged on the *“ £4 Superhet.’s

Héw to Modify a Receiver for Use
Cycle or Motorcycle Portable is |
By FRANK

the A.C. version of this receiver and slightly
modifying the wiring. This means that the
cathodes or centre valve-holder pins must
be connected to the negative filament
terminals, so that the cathodes and heaters
are joined together. When this is done, |
high-tension current can be drawn from a
120-volt H.T. battery (preferably of the
super-capacity type), which can generally
be placed underneath one of the seats, or
even in the luggage compartment at the
rear. Low temsion will again be drawn
from the car accumulator, but the positive
connection must then be taken to the second
bus-bar, so that a heater voltage of 4 is
obtained.

Aerial and Earth )

Many cars are now supplied with an
aerial already built into the roof, but, when
this is not available, it is possible to arrange
a fairly satisfactory  collector ’ by taking
a length of silk-covered flex of the same
colour as the inside roof covering in zig-zag
fashion from end to end. A good earth-
return connection is ensured automatically

Fig. 4—A threc-quarter view of the
Cameco Midget Three, showing the
compact arrangement of components

and balteries.

5

. chassis connection,
since the chassis of the car makes a reliable
counterpoise earth. Another type of aerial
is available for fitting underneath the
running boards, this being most satisfactory
when wooden boards are used ; if boards

are replaced by extended metal valances,

this type of aerial might prove unsatis-
factory, due to the heavy screening. If it is
not wished to buy an aerial, it will be found
that a suitable one can be provided by
fitting a piece of copper gauze, or even
perforated zinc, underneath the running
boards and mounted on porcelain insulators.

by the negative J

Interference Supptession

The use of a set arranged as described!
above is perfectly satisfactory when the car
is stationary, but further alterations must
be made if it is intended to listen whilst
driving. One point of importance is that
the ignition system of the car acts as a

ra——t >t
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powerful transmitter of ‘‘crackles’ and
other forms of interference. In conse-
quence, suppressors must be provided.
These consist of resistances, one of which is
connected in series with each of the leads
to the sparking plugs, and one in series with
the main lead to the centre of the ignition
distributor, as shown in Fig. 2.
Additionally, it is worth while to connect a
fixed condenser between the positive
dynamo terminal and the chassis. A
complete set of suppressors can be obtained
for any make of car from Belling-Lee or any
good radio dealer. The set is boxed,
together with instructions for fitting.
Although the suppressors will eliminate
interference, they do not compensate for the
fading effects which are always present when
the car is moving, and which are due to the
variable-screening effects of buildings which
are being passed. In order completely to
eliminate this fading, an extremely efficient
system of A.V.C. is required, which generally
means that at least six valves should be
used. Reasonably good compensation can
be provided in the case of the setin question,
however, by using a ‘* Westector
connected as shown in Fig. 3.

Motor-cycle Radio

So much for improvised car-radio equip-
ment, although it should be mentioned in
passing that a number of readers who have
adopted a 'scheme such as that briefly
outlined above have met with a reasonable
measure of success. When we come to
consider the question of carrying a receiver
on a motor-cycle the method of solution is
somewhat different, mainly because of the
more confined space at our disposal. Even
when considering a side-car machine, it is
best to concentrate on a set which will
provide good ’phone reception rather than
attempt to install a loud-speaker. A receiver
such as the PRACTIOAL AND AMATEUR WIRE-
LESS ¢ Cameo *’ Midget (in the issue dated
June Sth, 1935) shown in Fig. 4, can
always be accommodated, and suppressors
such as those referred to above can be fitted
to the ignition equipment. An aerial can
sometimes be provided by winding a length
of flex round the side-car hood, or one might

PRACTICAL AND AMATEUR" WIRELESS
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feel disposed to fit u short ‘‘ mast ** at the
front and rear of the side-car, attaching one
of the many spiral indoor aerials between
them. On the other hand, if the set is to be
used only when the machine is stationary, a
length of flex used as a ** throw-out * aerial
will prove very good. In either case the
chassis of the machine will provide a coun-
terpoise earth connection.

A Bicycle Set

Conditions are different again when the
portable radio equipment is to be carried on
a bicycle. It must obviously be extremely
light ; it must also be compact ; and must be
designed so that it can either fit into the
frame or be carried in the pannier bag at the
rear. Telephone reception only can be con-
sidered, and this means that the set will be
used only when the cycle is not being ridden.
Because of this a throw-out aerial only is
required, and this might well consist of a
20ft. length of flex with a large washer tied
to one end, which can be thrown over the

AERIAL & ERRTH 0N N
SOCKET N . S

|
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Fig. 6.—This illustration gives an idea of how
the components can be arranged in a small
cigar box.

branch of an adjacent tree, or even thrown
along the ground. The bicycle frame again
can be wused as a counterpoise earth,
although it is better to use a short copper
or brass spike which can be pushed into the
ground. Alternatively, the bicycle can be
used as the aerial, making connection to a
bright part, such as the handlebars or pedal
crank ; an earthing spike is then practically
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Fig. 7.—A suggested method of mounting the
midget sel in the frame of the bicycle.

Two-valve Circuit

The receiver itself can be a two-valve
arrangement comprising a pair of Hivac
midget valves—preferably an S.G. valve
used as detector and a pentode output
valve, the two being coupled together by
means of a midget L.F. transformer. A
suitable circuit is given in Fig. 5, from which
it will be seen that there is a very.close
resemblance to an ordinary *fixed ”’-
receiver circuit. The chief difference lies
in the fact that automatic grid bias is
provided, and that the total H.T. voltage is
only 45. It will be found best to construct
the receiver itself as a unit, arranging leads
to run to the midget 2-volt accumulator and
H.T. battery, which may be carried
separately. The set can be builtinto a cigar
box without any difficulty, following the
general arrangement indicated in Fig. 6.
Here it will be seen that a midget coil is
employed (the Bulgin or B.T.S. component
is suitable), and that bakelite-dielectric
condensers are used for both tuning and
reaction control ; suitable components are
to be found in the Graham-Farish list. There
is no H.F. choke, and the midget L.F. trans-
former is directly wired in the anode circuit
of the detector. The resistances can all be
$- or }-watt type, and the fixed condensers
should be tubulars. Terminal-socket
strips, such as Clix or Belling-Lee, are
used for aerial, earth and ’phone
connections, whilst it is suggested that a
four-way battery cable should be used for
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Television Lectures
SHORT course of six lecture-demon-
strations on television by Mr. H. J
" Barton-Chapple will commence on Thurs-
day, April 30th, at 8 p.m., at the Norwood
Technical Institute. Knight’s Hill, West
Norwood, S.E.27. The fee for the course
is 58., and the six lectures are as follows :—
April 30th.—Introduction. Reasons for
scanning. Different methods of scan-

ning.

May Tth.—Photo-electric cells. Practical
examples of television transmitters,
both mechanical and electrical. Con-
trol equipment, '

May 14th.—Why ultra-short waves are
necessary. Signal wave form. Light
modulation.

May. 21st.—Cathode-ray tubes. Time
base and exciter equipment.

May 28th.—Practical examples of tele-

vision receivers. Importance of
synchronising. .
June 4th.—Large secreen television.

Commercial developments.  Special
applications.

Forms of admission to the course may
be obtained on application to the Principal
at the Institute.

How to reach the Institute : Train to
West Norwood or Tulse Hill stations;
trams numbers 33, 48 or 78 to West Nor-
wood terminus; ’buses numbers 68 or
169 pass the door ; number 2 passes within
two minutes’ walk of the Institute;
number 49 passes Knight’s Hill.

Polskie Radio
N ourissue of April 4th, under the heading
¢ Broadcasts from Russia,”” we pub-
lished a note concerning short-wave broad-
easts from Babice, near Warsaw. The
heading should, of course, read ‘ Broad-
casts from Poland.”

Aircraft Watch-keeping
HE Air Ministry have issued the fol-
lowing notice fo aircraft radio
operators :—
No. 1 of the Year 1936.
ATRCRAFT WATCH-KEEPING,

1. Cases have been brought to notice of
important radio messages being missed
owing to interrupted radio watch on air-
craft,

2. Attention is drawn to the importance
of maintaining continuous listening watch
during flight, particularly in congested
areas. :

3. If radio watch is interrupted by
‘ atmospheric ’’ storms, the appropriate
radio station should be notified.

By direction of the Secretary of State,
C. L. BuLLock.
Air Mipistry, London, W.C.2.

¢ Week-end Out of Doors ”’
TH the heginning of summer a series
of what might be termed “‘ composite
fallis ” appears in the Northern Ireland
e

/ Friday by an announcer.
‘This series, the first broadcast of which will

PRACTICAL AND. AMATEUR WIRELESS.

programmes. The object
of these talks is to offer
advice to listeners on the
best way of spending fthe
week-end, and this advice
will be given by experts in
week-ending :  yachtsmen,
motorists, hikers, cyelists,
anglers, and so on. The
talks will be read Teach

be given on May 8th, will surely be wel-
comed by British listeners, for “ the week-
end” is something. characteristically
British.

r Amateur Broadcdst

HE first Amateur Hour to be given in

this country—a programme contributed
entirely by members of amateur operatic
societies—will be broadcast from Regional
on May 1. The programme will be on the
lines of the famous  Songs from the
Shows »’ .series and will be compéred by
John Watt. It has been arranged by Gale

e —— . T
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programme, a double octet for chorus-work,
and Stanford Robinson is to conduct the

" Theatre Orchestra.

New Nortthern Ireland Regional
Transmitter
N connection with the above station,
particulars of ihich were given in
the April 4th issue, it is interesting to note
that amongst its equipment are included &
number of large Ferranti choke coils, the
following being brief specifications :—
Two 5-henry oil-immersed choke -coils,
each capable of carrying 35 amps. D.C.

plus 5 amps. R.M.S. at 30 cycles, insulated

for a working pressure of 20,000 volts D.C.

Two 25-henry oil-immersed choke coils,
each capable of carrying 2.5 amps. D.C.
plus 1 amp. R.M.S. at 40 cycles, insulated
for 20,000 volts D.C. working.

Two qit-cooled choke coils having an
inductance ‘of 20 henrys when carrying
0.6 amps. D.C., insulated for a working
pressure of 6,500 volts D.C. These chokes-
are over 6ft. high and weigh 3% tons. 3

With regard to the 5-henry oil-immersed

i -”.
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A parly of students interested in manufacluring processes in the W|B factory.

Pedrick, with the assistance of Frederick

Lloyd. The programme will include
songs, duets and choruses from comic
opera and musical comedy, and has been
drawn up with the idea of showing the
high standard of amateur talent. It is
stressed that this “ Amateur Songs-from-
the-Shows *’ will in no way offer competition

with professional actors and actresses, but |

is in the nature of a friendly comparison.

Among those who will sing are members
of the Stock Exchange, underwriters at
Lloyds, members of the Societies sponsored
by the “Big Five” Banks, typists,
travellers, and others who work on the
railway and in transport generally.
Although for this first broadecast many
singers will come from London Societies,
there will be others to represent the rest
of the country. In the programme being
drawn up by Mr, Pedrick and Mr. Lloyd
there will be singers from Secotland, Wales,
the Midlands, and the West Country. Mr.
Pedrick is a well-known writer ‘on the
amateur theatre and Mr. Lloyd is Controller
of the Scala Theatre, London, and an expert
producer of amateurs. There will be a
military chorus and tap-dance in the

chokes, we bclieve these to be the largest
iri use by the B.B.C. In the largest of these
chokes the iron core weighs not less than
one ton; 8 cwts. of copper are used in the
windings, and 230 gallons of oil for filling
the tank.

Specialists.

As is well known, Ferranti Ltd. have had
very many years specialised experience in
the manufacture of choke coils for all
purposes, from the largest sizes, such as
the foregoing, down to the smallest, which
may weigh as little as 1lb., as used in
wireless receivers.

That Brasov-Huizen Mixture
DOUBTLESS some steps will have to
be taken to clear the channel used
by these two high - power broadcasters
(1,876 m.—160 ko/s) as most listeners
complain that it is impossible to secure
clear reception of either programme.
There is, unfortunately, no other channel
through which the Huizen broadcasts can
be heard, but the Romanian entertain-
ments may be well received from Bucharest
direct on 364.5 m. (823 ke/s), immediately
below the condenser setting for Milan.
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TWO NEW
ETAILS have just been rcceived of
two portables which have been
introduced by well-known manufac-
turers to take advantage of the forthcoming
fine weather periods. At this time of the
year there is a demand for a receiver which
may be taken into the open air and used on
picnics, etc., although there is also a good
tield of utility for a simple type of receiver
which may be carried from room to room
independent of any aerial or earth system.

The Burndept portable showing the loud-
speaker grille outside the cabinet,

Such a receiver must incorporate a frame
aerial and must also house the batteries,
and one of the great drawbacks to this type
of recciver is the overall weight. In both
of the receivers shown here the weight has
been reduced to a minimum, but the period
of activity of the batteries.has not been

unduly shortened. Obviously a very small |

H.T. battery may be used in order to reduce
weight, but then the length. of life will be
correspondingly shortened, and in these
two receivers the circuit has been so
designed to take advantage of low con-
sumption and other factors, ‘and thus perinit
of good service without undue bulk.

The Burndept  Attaché ”

The first model is from Burndept, and
this weighs 1431bs. with new batteries ready
for use. The overall size is 113in. by 63in.

PRACTICAL-AND AMATEUR WIRELESS

PORTABLES

by 9%in., and recsembles the ordinary type
of leather-covered attaché case. The re-
ceiver employs high-efficiency S.G. H.F.
amplifier and detector valves and feeds a
permanent magnet M.C. speaker. Both
broadcast wavebands are covered, the
medium waveband being from 200 to 550
metres and the long wave from 850 to 2,000
metres. The case is covered throughout
in grey crocodile leatherette, and is fitted
with lock-type fasteners which prevent it
from falling open unexpectedly. The price
is £5 18s. 6d.

The Vidor Portable

In the Vidor model the weight has been
reduced to a minimum and is approximately
141bs. The dimensions are 113in. by 6Zin.
by 9}in., and an important feature is that
the speaker is mounted in the lid which is
fretted on both sides, thus permitting the
set to be used with the lid either open or
closed. The case is covered in stout brown

The new Vidor Portable showing the small
and neat control layout.

crocodile leatherette, and lock-type fasteners
are fitted for safety. The price complete
‘with batteries is £5 18s. 6d.

£4 SUPERHET REFINEMENTS
(Continued from page 185)

deflection of the meter is not lower than the
normal current consumption of the de-
tector valve the use of a low scale deflection
meter is distinctly advantageous, of course.
If H.T.1 is plugged into the 60-volt socket,
a 2 mA. meter may be used. When no
gignal is being received a reading of between
1% and 24 mA. will be registered, according
to the voltage applied to H.T.1, but when
a strong sxgnal 18 received the current
consumption of the detector valve wil
decrease, as the valve works on the leaky-
grid principle. The exact tuning point
can therefore be obtained by rotating the
tuning control to a point at which the
minimum reading is registered on the
meter. The meter can be mounted at any
convenient position provided that its coh-
necting leads are not too long.

#£4 Superhet Troubles
Some readers have had trouble in
trimming this receiver, but no difficulty

should be experienced if the specified
coils, gang condenser and tuning dial are
uscd. It is only necessary to adjust the
trimmers of the I.F. transformers and
C2 until stations tune in at the correct
scale rcading on the medium wave-band ; if
stations tune in at the correct reading at
approximately 250 metres but tune high
at 500 metres it indicates that the I.F.
transformer trimmers have to be rotated
in an anti-clockwise direction.

We have examined a few receivers that
have been fitted with a straight .0005 mfd.
gang condenser instead of the 465 k/cs
type. The latter can easily be.differentiated
from the straight type as the moving vanes
of the back section are much smaller than
those of the front section.

In cases where no H.T. current consump-
tion is registered, and the valves are known
to be in order, the M.B. connections should
be suspected, and if the metallised surface
of the chassis is very dirty it is advisablé to
join the M.B. screws by means of ordinary
connecting wire.

189

PETO-SCOTT

PILOT AUTHOR KITS are only ohtainable

direct from Peto-Scott. We can supply any

Kit featured in this journal during the past

three years. Miscellaneous Combponents, Parts,

Kits, Finished Receivers or Accessories for

Cash or C.0.D. or on our own system of
Easy Payments.

=———=TUTOR

KIT # A ” casH or c.0.D. i

a a
Carriage Paid £4 E 0 . 0
Or 716 down and 11 monthly payments of 7/3.
If aet of 3 specified valves required with above, edd
32/6 te Cash or €.0.D. price or 3[- to, depwil and
to earh monthly payment. °
B.T.5. Tator Coil Unit ax specified 19/8.

MONITOR 3 2nd VERSION

Compleu Klt of Componenh to bulld the eecond version of the
Monitor 3, all ta with 2-gang straight
Lype condenser, less valves. Cash or £.0.D. Carriago Paid, £3/17/6,
or 10/~ deposit and 10 monthly payments of 7/6. As above, but
with 3-gang-straight or superhet type [condenser. instead of
2-gang. Cash or C.0.D. Carriage Paid, £4/3/0.  Or 12/6 deposit

and 7 monthly payments of 11/-,
SHORT WAVE 3 KIT

PREFEC “A”™ CASH OR C.O.D.

Carriage Paid £2:15:0. Or 7/6 down and 7

monthly payments of 7/9

RADIO
ACCESSORIES

STENTORIAN JUNIOR P.M, Speaker Mode!l 36J. Fo

any output. Improved Microlode device. Cash or
COD Cunage Paid, £1/12/8. Send only 2/6, Lalance in 11
monthly payments of 3/-,
BT.E NEW MINOR (UNIVERSAL) PICK-
UP. With seli-contained volume control.
Cash or C.0.D. Carriage Paid, 17/6. Send 2/8
only, balance in 7 monthly payments of 2/6.
ROTHERMEL PIEZO ELECTRIC PICK-UP,
Model + 88, Art Bteel Bronze Finish,
Cash or £.0.D. Carriage Paid, £2/2/0. Send only
2/8, balance in 11 monthly payments of 4/-.
RAD!O FOR THE MILLION, ‘ NEW MASTER
'HREE."” 3-valver. Complete Kit_ of
componenta with Mullard valves. Cash or
€.0.D. Carriage Paid, £1/17/3. Send ouly 2/6,
balance in 10 monuxly payments of
AVOM!NOR D.CY MAINS- AND BATTERY TEST METER. 10
ranges. Bupplied in velvet lined case, with leads, clipa and
prods. Cash of C.0.D., Carriage Paid, £2/0/0. Send oniy 2/6,
h.«hmce in 10 monthiy payments of 4/3,

FREE ! BLUEPRINT and LEAFLET on

—Peto-Scott 1936—

UPTO-0ATE SENSITIVE S.G.3 KIT

SEND FOR FREE BLUEPRINT
The latest Peto-Scott
Kit Set triumph! The
last word in Sensi-
tivity, selectivity and
high fidelity Trepro.
duction under modern Ga
broadcasting condi-

ALL AT

ions.
@ 2-gang Air Di-
electric Condenser
@ Automatic
Bias
@ Full Vision - Slow

Motion Tuning
0 Detector, 5.G., Pentode V
@ Modern Alr-spaced [ A1

KIT (13 A!! comprising alt
parts, in€luding
ready driiled chassis and panel,

less” Valves, Speaker,
Cash or C.0.D Carriage
Paid, 35/-, or 2[8 down and 9
momh]y payments of 4/-.
KI *B,” with valves. Cash or C.0.D

Caxua.ge Paid, £2/19/9, or 5/- Deposit and
11 montily pnynmnls of 5/6.

B TS 1936 SHORT WAVE
o Moi o

Cabinet.

ADAPTOR

RECEIVE AMERICA DIRECT

The famous B.T.S. SHORT
WAVE ADAPTOR on EASY
TERMS. Simply  plugs into
your present batlery or A.C.
Mains set. The only adaptor at
the price, incorporating 100-1
ratio aerial toning and  slow-
motion reaction : for use either
as Plug-in or Bupurhet Short.
Wave Adaptor. Walnut Snished
Cabinet jlustrated,

" READY and 1t
o ASSEMBLED monthly
24-52 metres pay-
-Extra  colls, 52/ 6 ments
96 uud 90- 100 of 5/-.

wetres, 4/6 each. Cagh or C.0D.

Carrisge  Paid,

PETO-SCOTT Co., Ltd., 7 50" 0o

Telephone l‘IerkcnwrlI 9-}06/’!
West End: G2 (Pr. W. 1.}, Biyh Holborn, London, W.C.1
EST. 1919“
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T’elevnston s Finance
ITH the financial year commencing ‘|
on April 1st, 1936, the B. B.C.
will have an extra quarter of a
million pounds for broadcasting, while the
provision for television is £60,000. This,
of coiirse, does not-take into account the
very big increase in income which was pro-
posed by the Ullswater Committee. This
and other proposals of the committee have
yet to be considered by the Government,
Therc is no doubt that as far as television
is concerned the amount will be increased
very substantially, for on the programme
side alone the proposals are of a very
ambitious nature and in the first few months
at least will necessitate fairly heavy pay-
ments.

Service Range i
During the course of an interesting i
address to the Television Society, Sir Noel |
Ashbridge made it very clear that the
B.B.C. are completely in the dark con- l
cerning the service range of the ultra-
short-wave signals which are to be radiated
from' the Alexandra Palace. Not only |
the range, but the signal strength in London |
and the suburbs are two items of extreme
importance to manufacturers of television
receiving sets. The figures when available
will govern the degree of gain in the radio I
sets so as to ensure that the required
picture signal is well above any form of
mush or interfercnce signal, Judged from
a contour map, the Alexandra Palace
aerial, standing 600ft. above sea-level,
gives a very satisfactory ‘‘ horizon range,”’
but it is hoped that this distance will be
exceeded under working conditions so as to
embrace a much larger number of potential
recipients of the dual sound and vision
signals. Tests both at home and abroad
have proved very conclusively that the
shorter the wavelength in this ultra-short-
wave region, the greater is the shadow or
masking effect of hills, large buildings, etc.,
while the forms of interference peculiar to
these transmissions become more pernicious
the lower the wavelength. Until data has
been collated on all these points, therefore,
it seems certain that for a period at least
there will be little change in the degree of
picture definition. If the number of scan-
ning lines per picture is increased, then
automatically the frequency of the carrier
wave should increase in order to maintain
the figmre for frequency modulation.
According to theory the Alexandra Palace
aerials for sound and vision have been
designed to give a radio beam which will
be similar in characteristic to a lighthouse
beam except that it will not revolve, but
will be like rays of light from a shaded lamp.

Where - Television Will Help

It is now learned that the reserved seats
in the principal stadium of Berlin where the
1936 Olympic Games are to be held are
sold out. This will add special value to the
proposed television transmissions which are
to be carried out at that period, as it will
enable thosc who are unable to gain entrance
to see in miniature what is happening by
watching television screens. According to
reports the actual scanners themselves will
be located underground, and the only
cvidence of their prescnece will be peri-
scopes protruding at every.point of vantage.

(4 4 B 0 4171 D (O 4

Now that television development in Ger-
many has come under Government juris-
diction no equipment details or data con-
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known, -this applying specially to the wholly
electrical methods of scanning in which it is
claimed the Telefunken Co. have made
considerable strides. Perhaps a little
nearer the actual date it will be possible to
glean further information, as was the case
in the telephone and television experiments
inaugurated at the Leipzig Fair.
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| be used in others. The feal point at issue
relates to the methods which have to be
adopted in order- to ensure that at the
receiving end the picture is correct in so far
as the whites and blacks are in their correct
order. With the normal tele-cine scanner,

| cerning the results achieved are béing made | Whether disc or electronic, standard film

prints are emploved just as supplied to a
cinema. That is to say, they resemble an
ordinary photograph, where black is black
and white is white. Knowing that when
passing through the signal amplifier stages,
phase changes are effected with certain
types of interstage coupling, it is merely a
matter of standardising the number of

' L | : 1

Demonstrating the latest type of Baird te[evlsron receiver ol i gives a brilliant black and
white picture measuring 12 in. by 9 in.

Television at Olympia ?

Conjecture is already rife concerning the
possibility of including television in this
year's Radio Exhibition which will be held
at Olympia in August. Last year all
reference to. television was banned by the
R.M.A. organising committee, an action
which provoked considerable comment,

-and was in striking contrast to the German

policy. wherealargesection of the Exhibition
in Berlin was devoted to a display of both
transmitting and receiving equipment for
the public ta examine. The marked
opposmon of some sections of this country £
radio trade to television in general is a
policy which seems very short-sighted. The
present high quality of the received pic-
tures and the rapid rate of development
are two factors which cannot be overlooked,
and the public are entitled to see results.
The idea that television is liable to upset
the sale of ordinary radio sets has been
proved quite wrong, and Radiolympia
seems to be an ideal place where the tele-
vision service initiation can be featured.
It will certainly restore the attendance
figures to normal, and make good the drop
which occurred last year, so it is to be
hoped that every facility for public shows
will be afforded for those who are keen to
judge for themselves present-day high-
definition television pictures.

Positive or Negative Films ?

Several times the question has been raised
concerning the transmission of films by
television wherein both the  actual film
negative may be scanned in 'some cases,
whereas prints from the film negative may

these to ensure_that white in the picture
brings about increased intensity modulation
at the receiving end and black vice versa;
in order to maintain the correct relationship
of picture shading. When a film negative
is to be scanned, as would be the case with
intermediate film apparatus, one of the
stages which brings about a phase change
must be switched out, or another stage
added.

Air Safety and Television

Steps are now being taken to equip some
of Britain’s airports with apparatus to
guide aeroplanes to' the -ground when
visibility is obscured by fog. Receiving
apparatus in the aeroplane picks up a radio
beam from the ground station and instru-
ments in the cockpit guide the pilot along
the beam to the ground. The beam trans-
mission has a small range, while it is
essential for the sueccessful working of the
equipment that no interference from other
stations or electrical machines should upset
the received signal. It is for this purpose
that a wavelength in the ultra-short-wave
region is to be used, nine metres being
mentioned as a possibility. Furthermore,
each ground station must work on the
same wavelength to enable the pilot to
land in different countries or different
districts. If nine metres is adhered to then
no interference from television transmitting
stations should be experienced as the
stations usually work between 6 and 7%
metres. If, however; it is found that to
safeguard commercial flying 9 metresis too
long, the television stations may be com-

pelled to increase their carrier frequency.



May 2nd, 1936

THE NEW

RECEIVERS

Some Details of the Modern Refinements which are Incorporated
in the Latest H.M.V. Receivers

LTHOUGH the home-constructor is
not primarily interested in the
commercial receiver, he should

familiarise himself with the features which
are embodied in the modern commercial
set, as he will wish to emulate the princi-
ples involved in such features as the tuning
indicator, or will desire to keep himself
up to date in the knowledge of receiver
design. The latest H.M.V. veceivers embody
a number of features which are completely
original and which have not been seen
before and therefore we -feel justified in
devoting some space to a discussion of these
features.

The first important featurc in these
receivers is the tuning indicator, and the
principles involved in this have given rise
to the name by which the sets are known.
The makers have called it 'the ‘‘ Station
Selector Ray " and this device will go a long
way to popularising the receivers amongst
non-technical listeners. There have been
many ingenious tuning devices scen from
time to time, but generﬂlly they are of
single application. That is to say, they will
appeal either to the non-technical user, or
to the more keen listener who is concerned
with station searching under all conditions.
In this new selector ray indicator both
categories are adequately catered for, and
the illustration of the dial which is shown
on this page will show how the location of
a station “is carried dut. First, the names

PARISIEN
POSTE 3 BERLIN

R.NORMANDIE MU SRE

NATIONAL S SCOT  NAT

30g,
ABERDEEN

2 MOTALA

DUBLIN LUXEMBG

PLYMOUTH

TUNE FOR MAX LIGHT
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H.M.V.

of the more important
stations are spread out more
ot less at random over the
large rectangular panel,
which is black and opaque,
and the customary scale is
given in the centre of the
panel in unusual form. Two
parallel lines are mgrked
with dots correspondmg to
the various wave lengths in
metres and beneath there
is a double-hecaded arrow
which ,serves as a visual
tuning indicator. When the
receiver is switched on a thin ray or strip of
light is projected from behind the scale on to
the marked scale and it extends from one line
to the other; this gives an exact indication
of the exact wavelength to which the
receiver is tuned, but for the listener who is
not concerned with wavelengths or fre-
quencies. an additional spot of light is also
projected at the same time, and this illu-
minates a mark at the side of the station
name to which the -set is tuned. As the
tuning control is turned this light spot is
extmgulshed and when the next station is
arrived at the appropriate name is illu-
minated and so on, whilst the ray of light
travels slowly across the tuning scale. The
accuracy of tuning is controlled by watching
the light on the double-headed arrow, and
as may be seen by the lettering under this

SCOT.REG

ROME

WEST REG. PRAGUE

NORTH REG

ol VIENNA

1600 BRUSSELS

R. PARIS
NATIONAL 1800 500

HILVERSUM ATHLONE

BUDAPEST

" This illustration shows the method of tuning indication which is called by the manufacturers
“* Station Selector Ray.”

One .of the new Selector Ray receivers. This
is Model 445 and shows the new speaker fret as
well as the novel tuning dial.

panel, the set is adjusted for maximum

ight

‘ The Loudspeaker

A new feature is also incorporated in
the loudspeaker, which has been designed
to provide more even amphﬁcatlon and
diffusion, and instead of using the customary’
circular cone the diaphragm in these models
is elliptical in shape and has a very wide
angle. This results not only in better
diffusion but gives improved response due
‘to the fact that the cone is in effect move
rigid, and it acts in a totally different
manner from the familiar cone having a

1A] ORDINARY TYo¢
LOUDSPEAKER

|8} WIDE ANGLE SOUNDomumunow
SPLAKER AS FITTED THE
STATION SELECTOR RAY lNSTRUHiNTS

Diagram showing the angles covered by the old
and the new speakers.

circular edge. To take full advantage of
this new reproducer the speaker fret or
opening has also been modified, and in the
model shown on this page it is oarried round
the sides of the cabinet and the appearance
as well as the tonal response is enhanced, by
using a special metallic gauze in place of the
now familiar silk.

A Play by R. C. Shetriff
URSUING his poliey of instituting a
personal campaign among famous
dramatists for original microphone plays,
Val QGielgud has invited R. C. Sherriff,
whose ** Journey’s End 7’ was one of the
most sensational theatrical successes of
recent years, to write a play specially for
broadcasting. Mr. Sherriff has accepted,
but will not divulge the plot of his latest
venture ; it is understood, however, that
t};e play will not deal with the Great
War.

“ Between Ourselves ”’
INCENT LADBROOKE and his
music, with Dick Barker, vocalist,
will give a programme of sweet harmony
under the title ‘ Between Ourselves,”

p——

| PROGRAMME NOTES

from the Midland Regional on May Tth.
This band had its first studio broadcast
about six weeks ago. Mr. Ladbrooke,
who was born in Birmingham, is running
five bands in the Midlands.

Memories of the Klondike Gold Rush

HE series of talks entitled *“ I Remem-
ber ’ is being continued in the West

{ of England programmes under the title

“ Personally Speaking,” and on May 5th
G. A. Street will give his reminiscences.
He has been actor, author, cowboy, and
intelligence officer, and his wanderings

| have enabled him to speak six languages
fluently. He went to Klondike during the
gold rush of 1897, and he will tell listeners
about the thrilling experiences he had at
that time.

B.B.C. Midland Orchestra
EGINALD BURSTON will conduct the
B.B.C. Midland Orchestra on May
7th in a programme which i is to include the
Montague Phillips suite, “ In Maytime,”
and a number of songs. The vocalist,
Cuthbert Reaveley. is Lord of the Manor
of Kinnersley in Herefordshire, and has
the record of being the only regular officer
to sing in Covent Garden opera. He made
his reputation as an operatic singer on
the Fontinent under the name of Carlo
Rivoli.
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IMPROVING SUMMER-TIME RECEPTION

Although Reception Conditions are Not So Good in Summer As in Winter a Good
Deal can be Done to Compensate for Losses in the Transmission as Explained Here.

“ACH year at about this time the
PracricaL aANp AMATEUR WIRE-

Luss Technical Staff is  besieged
with letters from comparatively new
listeners who think that their receivers
have suddenly become inefficient. The
point is that conditions, as far as long-
distance reception is concerned, become
rapidly worse with the approach of lighter
days. It is not necessary fully to explain
the reason for the impaired conditions,
but it should be made quite clear that
signals do nof travel anything like as well
aver any other than short or *“local ”
distances during hours of daylight as they

most of those signals which provided
pleasurable reception during winter can
still be heard, although perhaps at slightly
reduced strength.

1 -1 ) e

Aerial-Earth System

The very best and most fundamental
method of improving reception during
the lighter months is by increasing the
length of the aerial, particularly when
this has been cut down to 40ft. or 50ft.
in order to obtain the hecessary degree of
selectivity. This applies to both outdoor
and indoor aerials and, where possible,
aerials of the latter type should be
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Fig. 2.—Another method of improving sensitivity by aIlering the connection to the tuned-grid coil.

do after dark. The chicf reason is that
that portion of the transmitted signal
which is radiated in an upward direction
is not reflected back in the same manner
as it i3 when the ionised upper atmosphere
known as the Heaviside Layer is in dark-
ness and acts as a satisfactory * mirror.”

replaced by others erected outside the
house. Particular attention should also
be paid te the earth lead, and if the
previous one has been in use for a year or
so it will nearly always prove well worth
while to replace it. 1f a buried plate or

) | D ) S () A VD b T L))

Selectivity Less Important
But it is not the reasons for the im-
paired reception which interest the average

\\@

U

employed for increasing the selectivity
of a receiver necessarily have a certain
adverse effect on the sensitivity of the set ;

(I

TO AERIAL

Y

\\

|

Fig. 1.—Sensitivity can sometimes be improved
by modifying the aerial connection as shown above
by the heavy lines.

tin box is employed this might be dug
up, the wire re-soldered and the plate
replaced as low as possible with a mixturve
of common salt and finely-crushed ashes
packed round it; the latter mixture
helps to retain moisture and to absorb
further moisture, which, during dry spells,
should be provided by pouring a bucket
of water over the earth connection. The
special chemical earthing devices which

are obtainable cheaply are particularly 3

gond during the summer months, because
the chemicals used have the property of
attracting moisture and ensuring good
connection between the earth plate and
the surrounding soil. Even when a chemi-
cal carth has been in use before, it is a

do become exhausted after a time.

Eliminating Selectivity Devices
Where a fixed or variable condenser iz
used in series with the aerial lead it might
satisfactorily be disconnected or in-
creased in capacity for the summer
months. If the condenscr is variable, tk-
method of -increasing the capacity is
obvious, but the maximum capacity of
the component might not be quite enough.
Thus, if the condenser used is rated at
less than, say, .0005 mfd. try the effect
of putting a .0003-mfd. fixed condenser
in parallel with it. Another arrangement
which may be tried is to disconncct the
aerial lead, or the series condenser, from

BAND-PASS COLS

= = =
! reader, but the methods of compensating = % %
in whatever measure is possible for the z ==
conditions, by modifying the receiver or g
aerial system. It is generally realised AERIAL_tr = GRID_A”
that the various methods which are o

U e i i

U TR RGBT

thus, it is feasible to consider the possi- =
bility of dispensing with some of the aids =
to selectivity, at least, until next winter. =
{In many instances the apparent selectivity A b =5

will not be reduced when the various
sharp-tuning devices are eliminated. This
is because the number of transmissions
which can be received at comfortable

\\@

its usual terminal and to join it instead
(Continued on facing page)
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= strength is limited, particularly when a
receiver of the simpler type is employed.
At the same time, it will very often be
i found that by making slight alterations
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good plan to replace it, since the chemicals !
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Fig. 3.—When a band-pass filter is used an improvement may often be effected by transferring the !
aerial connection lo the second coil. The connections shown above may have to be modified according i
to the exact coils used.
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BEGINNER’S SUPPLEMENT

(Continued from facing page)

to the fixed vanes of the tuning con-
denser which operates on the aerial
coil, as shown in Fig. 1. It should be
remembered that this is not always a
satisfactory solution, since in some cases
the alteration might affect the ganging
when a two- or three-gang condenser is
used.

A similar change can be made when
the anode of a screen-grid valve is con-
nected to a tapping on the following grid
1coil ; the connection should be changed
!so that the coupling condenser is joined
idirectly to the grid end of the coil, as
ishown in Fig. 2. After this has been
‘dqne it will probably be necessary slightly

to modify the settings of the frimmers on
;the gang condenser. As an alternative
Yor additional modification, the con-
jdenser used to couple the anode of the
iscreen-grid valve to the tuning coil
Ymight be increased in capacity.

j Should a band-pass filter circuit be
sused it will often be found worth while to
eliminate the first tuned circuit by trans-
ferring thec aerial lead to the second coil

AERIAL

EXISTING

INSIDE SET

Fig. 4—A simple and effective method of con-
necting aerial and earth leads fo a portable.

as suggested in Fig. 3. Here again it
might be found necessary to modify the
trimmer settings, and this can be tried.

With a Portable

In those few cases in which a frame
aerial i8 used—mainly in conjunction
with a portable receiver—it will generally
be found that by making a very slight
alteration summer-time reception can
be as good as that obtained in winter.
The alteration consists of using an
external aerial in conjunction with the
frame, the latter serving merely as a
tuning coil. One method is to connect the
sexternal aerial to the grid terminal of
!the first valve through a .0002-mfd.
fixed or pre-set condenser, and the other
is to wind a few turns of wire round the
frame, or even round the outside of the
containing case, joining the aerial to one
end and the earth to the other, as shown
Yin Fig. 4. An additional improvement
lmight be obtained by connecting the
cearth end of the new winding to the
lnegative terminal of the accumulator,
or to H.T. negative in the case of an A.C.
mains set; 1if the receiver is operated
from D.C. mains this connection should
not be used. The number of turns used
for the improvised aerial-coupling winding
is not critical and depends largely upon
the distance of the turns from the frame

4
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ASTONISHING NEW

BROADCASTS now avaissie
2. 10 Svely
N\ LISTENER

MEDIUM WAVE
"LONG WAVE
SHORT WAVE
TRAWLER
AIRCRAFT
SHIPPING
POLICE
AMATEUR

mmme

from 12:2000 metres

‘Why be content with a receiver which
is only designed to receive an in-
finitesimal number of the muititude
of stations on the air ?

Imagine the interest you will find in

listening not merely to broadcasts,

but to vital communications between shipping, trawlers,
aircraft, police and the like, to far distant amateur trans-
mitters, and to the vast number of broadcast short-wave
stations in all parts of the globe.

These are the stations which the Multiwave receiver can
give you, programmes of 100 per cent. interest for 24 hours
of 'every day. Why not investigate this amazing and
revolutionary design ¢ It is not an expensive set—you can
build it for less than 1s. 4d. a weck.

Tts extremely simple construction can be undertaken by the
veriest novice. It is, in short, a set which gives more
stations than any yet produced, and yet at a price which
defies comparison.

EILL IN COUPON FOR Fubl
DETAILS - Wow /. . . . .

Graham-Farish, Ltd., Dept. M.3, Bromley, Kent.
Dear Sirs,—Please send me :—

(A) Free folder describing the Multiwave Kit, or

(B) Constructor’s Envelope containing full instruc-

tions, full-size wiring diagram ‘and theoretical
Price 1/-, Post Free.

circuit, etc., etc.

Name ..

58980 8008 88 0p - S s BN e e u e

Address
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This 40-Page
Booklet—Free

It gives full information regarding various
1.C.S. Courses of Instruction in Radio work.

The Radio industry is progressing - with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
1.C.S, Instruction includes American broad-
casting as well as British wireless practice. It
is a modern education, covering every depart-
ment of the industry.

OUR COURSES

Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Equipment Course gives
sound instruction in radio principles and
practice.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

Then there are the Preparatory Courses for
the City and Guilds and I. W.T, Exams.

We will be pleased to send you details and
free advice on any or all of these subjécts.
Just fill in, and post the coupon, or write in
any other way.

S S S S W W R e G e e eme

International Correspondence Schools,
Dept. 94, International Buildings,
. Kingsway, London, W.C.2.

Ltd,,

Without cost, or.-obligation, please send me your
" Radio ” booklet of information about the Courses
1 have marked X

It COMPLETE RADIO

I1 RADIO SERVICING

I RADIO EQUIPMENT

1 RADIO SERVICING AND SALESMANSHIP
1 WIRELESS ENGINEERING

LI EXAMINATION (statz which)

PRACTICAL AND- AMATEUR WIRELESS

May 2nd, 1936

-

COMPONENTS TESTED IN

New Clix Accessories

TWO new Clix sockets have just been
] received for review and they are
shown below. On the left is the Tapping
Adapter, skeleton’ type, which is designed
for any apparatus where it is desirable to
include external wiring with a valve and
its associated holder. Such examples are
to be found in the Short-wave Converter ;
anode, screen grid, or grid current and
voltage readings, etc. As may be seen,
the device consists of a disc of paxolin
upon which is mounted a combined plug
and socket. These are screwed together
and a soldering lug is clamped between
them. Consequently, the adapter may be
inserted into a valveholder and the valve
then inserted into the adapter, when any
desired lead may be joined to the pro-
jecting lugs. In the model submitted to
us the lug for the centre connection was
brought out between the grid and filament
sockets and it needed only a slight twist
to loosen it, when it was free to rotate and
come into contact with either the grid or
filament socket. As there is a risk of this

Two new Clix lines, an adapter and a
useful multi-purpose socket.

burning out a valve or causing other damage
the constructor should take the precaution
of slipping a length of systoflex or similar
insulating material over the lead and lug
after the lead has been soldered into
position.

The remaining component is a miniature
Multiplug, skeleton type, and is intended
for loud-speaker connections or other
multiple connecting or junction point, and
the sockets are smaller than standard valve
legs to avoid any risk of wrong use. The
price of this component is 4d. for the
4-pin, 5d. for the 5-pin, and 6d. for the
7-pin type, whilst the Tapping Adapter
costs 9d., 10d., or 1s. for the 4-, 5- or 7-pin
model.

Wearite Price Reduction

'HE importance of the design of the
H.F. choke is well known, and the

use of an iron core to such a component is
rather unusual. When properly designed,
however, the core enables a higher induc-
tance to be obtained with lower self-
capacity and less stray ficld than a similar
type of choke without the core, and in
many circuits it will be found that such
a component gives a decided improvement.
It may be used in all-wave circuits of
either the straight or the superhet type,

and the Wearite component, type H.F.O.,

OUR NEW LABORATORY

has an inductance of 250,000 mH, with a
self-capacity of only 3.5 mmfd. The
effective range of this choke is from 10 to
2,000 metres, and the D.C. resistance is
190 ohms. The price has now been reduced
to 4s. 6d.
Bulgin SKort-wave
Coils
REATER entertainment is obtained
from a short-wave receiver when a
large wave-range is covered without the
necessity for coil changing, and this applies
particularly when more than one coil is
employed. The coil illustrated below
is designed and manufactured by Messrs.
Bulgin and covers three separate short-wave
ranges, covering the entire bandf rom 12 to
95 metres in three steps which overlap
slightly to avoid blank places in the short-
wave range. Each section is complete
with grid and reaction winding, and two
separate models are made, one designed
for the aerial circuit and the other for use
as an oscillator coil in a superhet. The grid
winding is wound with tinned-copper wire
and the remaining winding is of silk-
covered wire, and the turns are accurately
placed and afterwards eemented to prevent
alteration of inductance and consequent
modification of tuning points. For wave-
changing the Bulgin type S.122 switch will
be found admirable. The three wavebands
covered are approximately from 12 to 25
metres, from 24 to 49 metres, and from
48 to 95 metres, with a .00015 mfd. tuning
condenser. The coils are 1}in. in diameter
and 4lin. in height, with holding-down
lugs moulded into the base. The price is
3s. 6d. each.

Triplerange

(B TE

The Bulgin 3-range short-wave coil whici is
‘reviewed above.
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RADIO CLUBS
AND SOCIETIES

Club Reports should not cxceed 200 words in length
and should be received First. Post each Monday
morring for publicatten in the following week's issue.

THE GOLDERS GREEN AND HENDON RADiO
SCIENTIFIC SOCIETY
MEMBERS of this society paid a visit recently to
the laboratories of Mr. J. H. Reyner, B.Sc.,
A.C.G.I, DI1C. The tele-cine transmitter was first
inspected and explained, and afterwards demonstrated.
A cathode-ray scanner using 6,000 volts H.T. is used,
the film being analysed by photo eells which are
amplified by a seven-stage amplifier containing cor-
recting circuits to compensate for ecapacity loss and
‘aperture distortion. The receiver used was of great
interest in that it could be used to demonstrate a
varying number of lines, different picture speeds, and
the effect of top and bass loss. A 90-line direct vision
transmitter afterwards was demonstrated. A three-
foot scanning disc was employed, on to which was
focused the image of various members present, and
followed by a nine-stage photocell amplifier, A
synchronising signal is generated by a separate photo-
cell and amplifier. Battery valves were used through-
out. The picture shown on the cathode-rav tube was
most pleasant, and although It was placed within
a few feet of two 3 kW spot lights, its brilliance was
fully adequate.—H. Ashley Scarlett, 60, Pattison Road,
Hampstead, N.W.2.

g .
THE CROYDON RADIO SOCIETY
THLS soclety concluded its reunion on April 7th

in 8t. Peter’s Hall, Ledbury Road, 8. Croydon,

with the annual general meeting, presided over by
Mr. G. 8. Vellacott, vice-president. Officers elected
for next season were: Chairman, Mr. W. J. Bird;
vice-chairman, Mr. W, 8. Y. Hancock ; hon. treasurer,
Mr. C. R. Amos ;. hon. secretary, Mr. H. G. Balter, and
hon. publicity secretary, Mr. B. L. Cumbers. The
programme committee was re-elected with an addi-
tional member in Mr. R. P. Jones, hon. librarian.

After a vigorous discussion on the society’s future
policy which threatened to become lengthy, Mr. Salter
concluded the evening with one of his programmes on
records. He gaid that since his last concert the nation
had suffered an jrreparable Joss, and so the records
of speeches of King George V were very fitting.
Incloded were those given on Jubilee Day and Christ-
mas Day, 1935, and it was realised that here was a
use of the gmmoPhone for the future when similat
historic events could be kept for succeeding generations.

The publicity secretary will be pleased to give
PRACTICAL AND AMATEUR WIRELESS readers amy
information and a welcome to the opening meeting of
the next season in October.——Hon. Publicity Secretary,
Mr. E. L. Cumbers, Maycourt, Campden Road,
8. Croydon.

BRADFORD SHORT-WAVE CLUB

THIS club had a very interesting evening on Friday,
April 17th, when Mr. L. A. Warbrick, of Messrs.

Lissen, Ltd., gave a lecturc and demonstrations of the

Lissen Allwave Superhet (A.C. model), and also of

their Kit receiver * The Bandspread Three.”

Mr. Warbrick explained the circuit of the Allwave
‘¢ Super,” how A.V.C. comes into operation, aml the
use of the variable selectivity control which is in-
corporated in the receiver, illustrating this with
fldelity curves.

'The club is now afiiliated to the British Short-Wave
League, for which the club’s secretary is the Yorkshire
representative.

he Bradford S.-W. Club is the Bradford Chapter of
the British Long Distance Listeners’ Club. Al
v’uticulars may be obtained from the Secretary,
Mr., G. Walker, 33, Napier Road, Thornbury, Brad-
ford, Yorks.

BOOKS RECEIVED ;

o

TALKS FOR DISCUSSION GROUPS
IN a pamphlet issued by the B.B.C., and intended
for the use of group leaders, particulars are
given of the series of talks which will be given during
May and June. These talks will consist of four series,
the first being by Professor J. Ritchie with the gencral
title of “ Behind the Sccnes in Nature.”” These talks
will be given on each Monday until June 22nd.
Following twelve spring talks on the Public Soclal
Services, 2 new scries entitled *° The Voluntary Social
Services ”’ will be broadcast each Thursday untii
May 21st. On Tuesday evenings until June 23rd,
Professor R. Coupland and H. V. Hodson wiil talk
on ** The British Commonwecalth and Colonial Empire.””

A series of late evening talks will be * Down to the
Sea in Ships: 1. Sesn Communications,’” and at
10.0 p.m. on Tuesdays until June 16th the world of
shipping will be reviewed from a wide variety of angles
by such speakers.as Mr. Teslie Runciman, 8ir Richard
Holt, “ A Seaman,” Lord Essendon, and Sir Alan
Anderson. ]

QOther evening talks will include the popular ** Topics
in the Air” (Saturdays: half an hour between 8.0
and 9.30 p.m,) and occasional examples of the series
* I8 that the Law 2"

The new series of weekly talks with the title *“ World
Affairs,”” which began recently, will continue every

Monday at 100 p.m. The speakers will includel

Sir Frederick Whyte, Raymond Swing, and ¥. A. Voigt.

—1
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SWITCHES

THE ACME of Simplicity—Nothing to go wrong,
nothing to foul or jam. These switches employ
the simplest possible moving parts in an ingenious
and effective manner. * The Locator section has
positive positions—it rotates im either direction.
% Four types of double-pole contact unit are available—all
requirements are covered. X Any number of any kind of contact
unit can be ganged. Assemblies can be spaced or adjacent.
* Five circuiting positions are obtained.
* Switching can ke from
Drive  Unirts 2-POLE to 30-POLE Contact Units
from 2/9 each. (Five Positions) rom 26 each.
TheComplete Bulgin

100-page Catalogue . |

and Manual gives g 1

full details of all [ ] \
these switches, and

their combinations, \/

reen e QUALIY-COMDONEN TS
not got a copy of the
THIRD (REVISED)
EDITION, don’t
delay. . . .

ll(

To MESSRS. A. F. BULGIN & CO,, LTD.,
ABBEY ROAD, BARKING, ESSEX.

Please send, post free, a copy of your complete
Catalogue and Manual No. 155 “ N ”, for which |

enclose 3d. stamps, to

N BD . o e T
ADBEESSS ... e
(Please Use

Block Letters).. .........cvoouue o NPT cfolleiie - RN

H.T.
L.T.
DETECTION |

Whatever your
rectification problems
there’s a

DWESTI!
METAL RECTIFIER

to meet your requirements

Send 3d. for a copy of “The All Metal Way, 1936.”
WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
82 YORK ROAD, KING'S CROSS, LONDON, N1
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LETTERS FROM READERS

The Editor .does not

necessarily agree with

opinions expressed by his
correspondents.

Times for Best S.W. Reception

IR,—Reading the various reports sent

in by short-wave amateurs, I noticed
the lack of reports of European and DX
stations received during daylight hours.
I find the hours given below best for re-
ceiving the various countries.
7 Mc. (42 metres),
07.00 hours to 12.00 hours—VK, ZL, PA.
12.00 hours to 17.00 hours—F, SM, 0Z, YL,
W4, PA, OK.
17.00 hours to 19.00 hours—F, HB, ON, W,
I, CN, FA, FT, OE, VP3, EA, CT3.
14 Mc. (20 metres).
07.00 hours to 12.00 hours—W, VK, ZL,

D, SM, U, LA.

12.00 hours to 17.00 hours—J, ES, LA, VO,
W, ZBi (Malta), OK, ZC6, OH.

17.00 hours to 19.00 hoars—W, VE, VO,
VP, J, KAi, CM (0O), OE.

These stations are received, of course,
mostly on C.W. (Morse), but a great number
can be received on 'phonesifa good receiver
is employed.

During the past month I have received the
following at good signal strength on the 7
and 14 Me. bands:—

CMSMN, FASCC, FT4AG, VO11, HB9T,
HB9P, LAIG LA4A ZL4FW VK2QH
YL3TH D4DIC D48NP ZBlH OH30I,
PAODK, UIQM, UIMJ, OK2PN, ZCﬁCN,
OK2SR, SM6UQ, 0Z4J, TS3MA, ES5C,
OE3AH. All these stations were received
on an 0-V-2 set, with ’phones, and Hertz
type aerial.

May I congratulate your paper on being
by far the most interesting weekly wireless
journal, and for containing such interesting
news for the short-wave enthusiast'—
Desvonp M. Warrenouse (Cannock,
Staffs).

A S.W. Log from- Buntingford
IR,—I havc been a reader of your
exoellent paper for two years, and 1
think it is one of the best wireless papers
published. I have not seen a short:wave
log from this district, so I forward mine,

as follows :—
W2XAD, W2XAF, W8XK, W2XE,
WIXAL, W3XAU, WIXK, W3XL,

W3XAL, W4XF, W8XAL, WQP, VK3LR,
VK2ME, VP3MB COCD, CJRX, HAS3
VUB, JVM VQYLO

All these stations were received during
March. I have just received a QSL from
VK2ME. 1 would like to get in touch with
another S.W. listener in this district.—
F. C. Smite (Church Gate Cottages, Bun-
tingford, Herts.)

Back Numbers Awvailable

IR,—I have several back numbers of

PRACTICAL WiIRELESS from No. 1 up

to about June, 1935, and also issues from
1931 to 1934 of AMATEUR WIRELESS.

If any of your readers would carc to
communicate with me I should be happy
to forward the issues they may require,
if they would enclose postage.—M. East
(23, Seymour Street, Euston, N.W.1.)

“P. and A.W.” Volumes for Sale

IR,—As I shall be shortly leaving this
dlstrxct I am desirous of sellmg my
seven umbound volumes of PRACTICAL AND

All letters must be accom-

panied by the name and

address of the sender{not

necessarily for publica-
tion).

AMATEUR WIRELESS. ‘I may add that this
includes all free blue-prints that have becen
presented from time to time.

Should any reader like to purchase all
or any volume, perhaps he would be kind
enough to get in touch with me, through the
Editor.—L. G. ScuLLARD (Boscombe).

Outdoor Radio Up-to-date
IR,—An efficient aerial-earth system
for the °‘pocket receiver’’ can be
arranged as shown in the accompanying

A novel aerial-earth
outfit for pocket port-
ables, suggpested by a

reader, Mr.
Shell.
‘[We do not

vouch for the
efficiency of the
systeml—Ed.]

sketch. Best results are obtained if the
listener walks in the road with the carth
trailer on the tram lines.—W. J. SHELL
(Bath).

¢ Practical and Amateur Wireless
Dated 14-7-34
IR,—I would be very much obliged if
any reader could supply me with (or
lean or sell) a copy of the above issue,
containing details of a * Home-Made Coil
Two.” 1 shall be pleased to pay postage,
etc—H. Moore (National Bank House,
Donnybrook, Dublin.)
[Wiull our readers kindly mote that several

readers have complained of the non-return of |

loaned copies ?—ED. ]}

Back NMumbers of “A.W.” Wanted

SIR ,—1 should be very much obliged

if any reader could supply me with a
copy of Amateur Waireless containing the
wiring diagram or blueprint of the
Britain’s Superhet, October 31st, 1931. I
shall be pleased to pay for the book and
postage for the same.—W. PrEscorr (5,
Strand St. West, Preston, Lancs.)

IR,—I should be very grateful if any
reader will loan me a copy of Amateur
Wireless, dated May Gth, 1933. I will
return it within a week.—J. Fomrer (132,
Cromwell Road. Kensington, S.W.7.)

M3y 2nd, 1936
JVP (Japan) Wants Reports

R,—I have just received a verification
from Station JVP (Japan), and in tho
letter they request me to ask all listeners
who have heard this station to report to
them and they will receive a QSL card.
The address of the station is Kokusai-
Denwa Kaisha, Ltd., No. 3I -chome,
Uchisaiwaicho, Kopmach.lku Tokyo, Japan.
At present they broadeast only on Tuesdays

‘and Fridays—WiLLiam TENNANT (John-

stone).

A Challenge!
IR,—I have often heard that a simple
detector-L.F. set on the short-
waves is capable of receiving as many
countries as a big superhet. So I decided
to see how many countries I could get
from 00.00 hours on April 1st to 00.00 hours
on April 3rd. I succeeded in logging a
total of 39 countries as follows : 00.00 hours,
Avpril 1st to 00.00 hours April 2nd : W6HEW
R6 (Portable) ; NY2AE, R4 ; CT2AB, RS ;

TI2HU, R8; VK2IG, R5; OH3NP R7;
U2AZ, R6; LA4R, R6; OK2AQ, R6;
VEIHG, R5; ON4REX, R8; YL2BB,
R7; F3CP, R8; D4GND, R8; OZ2N,
R5; SM7WS, R8; SPIEB, R7;
OM2N, R5; VSSRA, R8; ES5C, R7;
OEFH, R7; EISB, R7; V04X, R6;
VQ3FI, R5; HBY9AY, R6; -ZI4AO, R4 ;
COSRT, R8; ZB1H, R7; PAOBN, R5;
LUI1AH, R6.

00.00 hours, April 2nd to 00.00 hours,
April 3: PXI1A, R6; D3BEN, R6;
VP5PZ, R5; EASAV, R6; ON4EJ, R7;
K3HJ, R5; YAIOD, R7; XE2AC, R3;
G5NI, R5.

Wavebands used were 20 and 40 metres,
and the stations are in chronological order.
It will be seen that all continents have been
heard as VK2IG represents Oceana,
VS8RA represents.Asia, VQ3FI. represents
Africa, D4GND represents Europe,
W6HEW represents North America and
LUlAH represents South America. Also
many lesser-known countries.

Now, you owners of big sets, prove
yourselves '—J. S. TuvrE (Broadway,
Worcestershire).

CUT THIS OUT EACH WEEK.

’.f Y TN T

—THAT practically every type of receiving
aerial is directional, and thus should be erccted
with some care and thought.

—THAT iron should be avoided in the H.F.
portions of a receiver unless a sound knowledge
of its action is first obtained.

—THAT copper, aluminium, etc., are of litile
use in screening components from low-frequency
radiations.

—THAT for a given output a push-pull stage
is tp be preferred to a single output stage.
—THAT the field of an lron-cored inductance
is not so great as the field of a similar inductance
without the core.

—THAT when interference is very bad it may
prove of advantage to takc the lead in from the
aeria! wire at the end remote from the house or
receiver.

—THAT in such a case a screened lead should
be employed in conjunction with an impedange-
matching transformer to overcome the josses
in, the Iong lead.

Tha Lrltlor mll be pleased to consider articles of o
practical nature suitable for publication in PRACTICAY
AND AMATEUR - WIRELESS. Such articles should be
written on one side of the paper only, and should contain
the name and auddress of the sender. Whilst the Editor
does not hold himself responsible for manuscﬂpln, everj
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, Geo. Aewnes,
Ltd., 8-11, Southampton Street, Slrand W.C.2

meg lo the rapid progress in the deswn of wrrelcsa
apparatus and to our effort to keep our readers in tovch
with the latest developments, we give no warranly that
appuratus described in our columns is not the subject
of letters patent.
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Battery Set and Energised Speaker

¢ I have a four-valve battery set in which
there are two L.F. stages with a high-
efficiency pentode output, and this is driven
from a home-made mains unit. I have just
had the offer of a well-known energised
speaker, and if I can operate this from my
set I should be glad of details and pre-
cautions, etc. Could you state whether the
set is powerful enough to drive the speaker
to give better results than my present
permanent magnet type ? *>—B. N. (N.9).

YOU do not give any details of the field

winding of the energised spcaker and
this makes it difficult to advise you con-
cerning the best method of using the speaker.
Firstly, if this is of the low-resistance type,
designed for usc with a 6-volt supply, you
will probably find that your present per-
manent-magnet model is just as sensitive.
If, however, it is of the high-resistance
type, and your mains supply is of the D.C.
type, then the speaker may be connected
direct across the mains and will probably
prove more sensitive than the P.M. model.
If, however, your mains are of the A.C.
type, then a transformer and rectifier (such
as the Westinghouse H.T.12) will be re-
quired, and the additional expense is
probably not worth while. If the correct
matching transformer is used to feed the
speaker the set should certainly operate it
satisfactorily.

Push-pull Output

¢ J enclose a diagram of the output section
of my receiver, from which you will see
that two valves in push-pull are used.
There are three terminals at the output,
two to the anodes and one to H.T. positive;
and these are joined to three terminals
on the"speaker used with the set. I have
now obtained a new speaker, but this only
has two terminals and I should like to know
how to join it to my set. Should I have to
get a centre-tapped choke, or another centre-
tapped transformer ? ’—J. W, (Holmfirth).

IF you wish to use the new speaker in

addition to the speaker at present fitted,
the only additional components required
will be two fixed condensers. These should
have a value of 2 mfd. and one terminal
of each condenser should be joined to each
of the terminals which are connected
to the output valves. The remaining ter-
minals on the condensers should then be
joined to the two terminals on the extra
speaker. If, however, you wish to use the

; l_’R-ACTICAL AND AMATEUR WIRELESS
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speaker in place of the present one,
you will have to employ either a
¢entre-tapped choke or a push-pull
output transformer. It must be re-
membered, however, that in this case you
will have two sources of iron loss, one in
the choke or transformer and another in
the transformer fitted to the speaker, and
thus, although the new speaker may be
better than the original model, you may
lose the advantages owing to the fact that
two iron components will have to be em-
ployed. If you communicate with the
makers of the new speaker, and send them
the transformer now fitted to the speaker
they will, no doubt, supply you with a
suitable push-puil component to use in
place of it. They will require to know the
details of the valves you intend to employ.

£5 Superhet

‘“YT have been using this novel set for
some long time now with every satisfaction,
but now something has broken down. There
is a peculiar intermittent crackling which
seems to vary when I adjust the trimmers
on the L.F. transformer. I think that it is
this component which has gone and should

- HT+
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[}
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)
2 1.
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Diagram fo illustrate the method of culling oul a
valve and component as referred to in the reply to

G. B., of Hadleigh.

like to know how to test it and also how to
eliminate the LF. valve in case it is this
which is troubling me. Your advice would
be valued.’”—G. B. (Hadleigh).

HERE are many possible causes of the
crackling, but we presume that in
tracing out the circuit you have some good
reasons for suspecting the LF. transformer.
Probably the simplest scheme would be to
change round the two transformers and cut
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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 wirciess matters,
We regret that we cannot, for obvious reasons—

(1) Bupply circuit diagrams of complete
multi-valve receivers,

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

(3) SBuggest altcrations or modifications to
comniercial receivers.

?1) Answer queries over the telephone.’

5) Grant interviews to querists.

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

It 2 postal reply is desired, a stamped addressed eanvelope
must te enclosed, fend vour gqueries ¢o the Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo, Newnes,
Ltd., 811, Scothampion Street, Strand, London, W.C.2.
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out the LF. valve. The Westector should
be joined for this purpose to the anode of
the valve through a fixed condenser. The
tapping on the secondary of the I.F. trans-
former could be ignored, and the dia-
gram shows the two alternative schemes.
Instead of joining the Westector to the
anode of the L.F. valve, it could be joined
to the frequency-changer anode, and,
no doubt, you will thus be able to locate
the faulty compoment.

H.F. Volume Control

‘“ When using a variable bias potentio-
meter for H.F. pentode I gather one should
be able to note the effect produced ? Having
put together one three-valve set from your
pages which incorporates this I get nothing
but harsh, grating noise, which finally cuts
out reproduction when turned less than half
its rotation. I have tried leads reversed
with same effect. Instrument is Centralab
25,000 ohms graded. Set O.K. if left alone.
Can you suggest. an _antidote for the
trouble 2 >—A. G. C. (Swindon).

HE effect of the control should certainly

be noticeable, and should be noiseless

and smoothin action. At one setting there
should be practically dead silence, and as
turned towards maximum the signals
should gradually increase in volume. A
poor component will give rise to grating
or scratching noises as the arm travels
across the resistance track, but the com-
ponent you have should certainly not do

this as it is well designed and should be

perfectly noiseless in action. If the grid bias
applied is too high the change in volume
would be sudden, whilst if too low there
would be a cut-off point as mentioned by
you. . It would therefore appear that
you are using the wrong bias and you should
ascertain whether the valve in question i
of the short base or long base type, and usc
the correct value of bias. It may also be
advisable to have the control tested in
case it is faulty, due to misusc.

o
The coupon on cover iii must be

attached to every query. &
i -

IMPROVE ANY SET!

The ** Talves of the future *'—popular owing
to their unequalled performance — longer Jife—
greater efficiency and cheaper consumption. A
Valve for every purpose, NO Barretters, NO
Breakdown Resistances, NO Mains Trans-
formers required. WHY SCRAP YOUR
. OLD SET? when fof a small outlay we can
convert it (po matter what type or make) into a
UNIVERSAL All-Wave .model.. QConversion of all
S.T. models proved the greatest suceess with these
valves., Ask for details of cur Conversion Schema.

Telephone:

JUNIVERSAL ALL-WAVEKITS,

which can be constructed with-
out huge expenseor experienge!
Built tathe most modern of CIRCULTS,
which our FREE Blueprints will show.
3-Valve All-Wave Receiver Kit,
19-2,000 m . £5-0-

3-Pen.
ceiver Kit, 20-2,000 m. ...
6-Valve.
13-2,000 m.
Valves £5 12s. 3d. extra.
Amplifier Xits from £3 9s. 6d.
S.W. Adaptor Kit, £2 14s, 9d.
Speakers 35/-.

Generous Hire-Purehase Terms Arranged.

EUGEN J. FORBAT. 28/29, Southampton St.. Strand, W.C.2.
TEMple Bar 4985.

Valves £2 9s. 6d. extra.
4.Valve All-Wave e-
£6-2-0
Valves £3 T». extra. i
All-Wave Super Kit.
£9-2-9

Cabinets 2 Gns.

“I'HAVE NO REGRETS"
said one satisfied parchaser of a *

N HYVOLTSTAR UNIVERSAL

§ ALL-WAVE ALL-MAINS A.C. D.C. SUPERHET SIX
§ Working efficiently on 100-250 volis A.C.
D.C. (even on 100 D.C. plants), undisturbed
utput 34  watts. Wave-bands covered
16-2.000 metres, consisting of 8 stages.
Model illustrated shows ‘* Revolutjonary Sound
Diffusion '* ‘Cabinet which enhances appear-
ance and betters tome and volume. Send for
F vl(l)l' caitalogui]?fﬁn:]ell‘estlng go;iclds ‘[roglhlt to
10 valves, odels can had in Chassis
0 Form—or In de Luxc Cabinets, Table or Con-
Qsole Radiograms to suit your individual re-
quirements. Deferred and Part Exchange terms
) arranged. “Have a Model on Frec Approval.”
" § Universal High Voltage Radio, Ltd,
N (\ 28/29, Southampton St,, Strand, W.C.2.

Telephane : TEMple Bar 8608,
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BLUEPRINT SERVICE

PRACTICAL WIRELESS
STRAIGHT SETS.
One-vaive : Blueprints, 1s. each.

Battery Operated.

Date of Issue. No. oj
/)

All-Wave Unipen (pentode) . -

Two-valve : Blueprints, 1s. each.
Four-range Supex Mag Two (D,

Pen) oo od 11,834
Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D 2 LF

(trans.)) .. - - -
Sixty- Sh)llmﬂ Three (D ‘2 LF

(R.C. 2128 33

Tans.))

Leader Thxee (8G, D, )
Summit Three (HF Pem D I’en) 18 8. 34
All- Pentode Three (HF Pen, D U g

(pen), Pen) 22.0.34

Hall-Mark Thxeo (SG D, Pow) _
Hall-Mark Cadet (D, LF. Pen * a

(RC) .. S = .. 16.3.35
F. J. Camm'’s Silver Souvenir (HF -
‘aPen, D (pen), Pen) (All-wnvc

« Three & 13.4.35
Cenet Mldget (D, 3 LF (trans )) T June '35
Cameo Midget Three (D, LF o4

(trans.)) . 8.6.35
1936 Sonotone Three-Four (lIF .

Pen, Pen, Westector

Pen)
Bmxt{eéy All-wave Thres (D 2 LF

(
The Monitor (HF Pen, D Pen)
‘Che Tutor Three (HF Pen D, Pen)

The Centaur Three (8G, D, I‘) 9. 12 35

Four-valve : Blueprints, 1s. each.
Yury Four (2 8G, D, Pen) —_—
Beta, Universal Four (SG, D, LF

1. .. 15433

B
Nucleon Class B Four (SG 3
(8G), LF, 6.1.34
Fury Four Super SG SG D Pen) —
Battery Hall-Mark ¢ ’HF Pen, D,
Push-Pull)
J. Camm's Supcrformer (S(x
bG D, Pen) .. . .. 12,10.35
Mains Operated.
Two-Valve : Blueprints, 1s. each.
A.C. Twin (D (pen), Pen) e
A.C.-D.C. Two (SG, Power) ..
Selectone A.C. Radlo"mm Two
(D, Pow) 5 oo

Three-valve : Bluopnn(s. 1s. each.
Double-Dlode-Triode Threc (HF
> Pen, D.D.T., Pen) oo .
D.C. Ace (3G, D, Pen),.. P
A.C. Three (SG, D Pen) .
AC. Leader (HF Pen, D, Power)
D.C. Premier (HF Pen, D Pen)
Ubique (HF Pen, D (Pen). Pen)
Armndu Malns Three (HF Pcn

F.J. C)funm 's A.C. All-Wave Stiver
Souvenir Three (HF Pen, D,

Pen) 5o 0o o0 bo
‘“ Allwave ” A.C. Three (D, 2LF
%R.C.)) o o0 o 5o
A C. 1930 Sonotone (HF Pen, HF
% Pen, Westector, Pen) .. oo
Four-valve : Blue nnts 1s. each.

C. Fury Four (8G, SG D, Pen) —_
A C Fury Four Super (SG SG

Pen)
AC. {Iall -Mark (HF Pen, D Push-
P

1)
Universal Hall Mark (Il'F Pen, b
Push-Pull) oo o0 00

SUPERHETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three valve)
F. J. Camm’s 2-valve supelhet
(two valve) e 18735
F. J. Camm’s £4 Superhet 4 .. —

Mains Sets : Blueprints, 1s. each.

A.C. £5 Superhet (three vmlve{

D.C. £5 Superhet (threc valve

Universal £5 Superhct (l:hrce
valve)

F. 7. Camm’s A.C. £4 Superl\et 1

F. J. Camm'’s Universal £4 Super-
Let 4 .. . o o0

710,33

r—

10.6.33
15.7.33

7.4.34
31.3.3¢
28.7.34

18.8.3¢

11.5.35
17.8.35
31.8.35

9.2.35

1.12.31

7.12.35
11.1.36

. SHORT-WAVE SETS
Two-valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen) 15.0.34

Thrae-valve : Blueprints, 1s. each.

Lxperimenter’s Short,-wave Three
(3G, D, Powe

The Prefect 3 (D, b LF, "RC and
Trans.) .. e o e

Blueprint

PW3lA

PW30B

PW10

PW11
PW17

PW34iB
PW34C

PW46
PW57

PW18
PW31
b

PWV19

PW36A
PwW3g

PW50
PW54
PW56

PW20
PW34D
PW4s
PW47

PW40

PW52
PW38

PW43
Pw42

PW44
PW59

PWGO

TW3sA

PwW3oA
PWe3

s PORTABLES.
Four-valve : Blueprints 1s. each.
Fentherweu;ht Portable Four (SG,

, LF,CL.B) ., . ~
MISCELLANEOUS.
8.W, Converter-Adapter (1 valve) 23.2.35

e
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CRYSTAL SETS.
Blueprints, 6d. cach.
Four-station Crystal Sct ,, .o ==
1934 Crystal Set ., . . =
150-mile Crystal Set 00 . =

STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, 1s. each

B.B.C. S8pecial One-valver - ve e

Twenty-station  ILoud - speaker
One-valver (Class B) .. . =

Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) ..

Full-volume Two (SG, Dct, Pen) —
Iron-core Two (D, Trans) .e —
Iron-core Two (D, Q.P.P.) 12.8.33
B.B.C. Nationa Two with Lucerne -
Coil (D, Trans) . —_
Big-power Melody Two with

I

Lucerne Coil (8G, Trnns) o
Lucerne Minor (D, i’en) oo

Three-valve : Blueprints, 1s. each,

Class-B Three (D, Trans, Class 'B)

New Britain’s Favourite Three
(D, Trans, Class B)

Home-Built Coil Three (SG D
Trans) —

Fan andBFanuly Three (D Tmns,

22.4.33

Class 25.11.33
£3 5s. 8.G.3 (8G, D, Trans) .t 21283
1934 Ether Searcher : Bascboard

Model (8@, D, Pen) .. .. 201,34
1934 Xther Searcher: Chass'u

Model (3G, D, Pen) . —_
Lucerne Rnngor (8G, D, Trans) —
Cosstﬂ's Melody Maker with Lucerne
P.W.H. Mascot with Lucerne Colls

(D, RC, Trans) —_—
Mullard ~ Master Thres with

Lucerne Coils .. 0t 0o —
£5 53, Three: De Luxe Version
#. (3G, D, Trans) , 19.5.34
Lucerne’ Stxalght "Fhree (D RC

Trans) —

All Britain Threc (HF Pen, D, Pcn) —
* Wireless Feague ' Three (!1

Pen, D, Pen) 3.11.34
Transportable Thres (SG D Pen) -
£6 8s. Radlog;nm (D, RO, Tmns)
Simple tune Three (8G, D, Pen)
Economy-pentode Three (SG Dok s

Pen)
“W.M.” 1934 Standard Three
(8G, D, Pen 5 —
£3 2s. Three( Q, D Tr nns) .. Mar. 34
Iron-core Band-pass 'Three (5G, D
June '34

QP21)
19%5 £)6 63. Bnttery “Three (S(} D

en 00

Graduating to a Low lrequency
Stage (D, 2LF) . 00

P.T.P. Three (Pen, D Pen) oo

Certainty Three (8G, D, Pen)

Minitube Three (8G, D, Tmns)
All-wave Winning Three 8G, D
Pen) oo 50 . .. Dec. '35

June ‘33

June '35
Sept ’3a

Four-valve : Blueprints, 1s. 6d. ea.h.
65/- Four (SG D, RC, Trans

‘ A.W.” Ideal four (2SG D, Pen) 16.9.33
2 H.F. Four (258G, D, Pen) —
Crusaders’ A.V.C. & (211F D,

QP21) . 18834
(Pentode and Class B Outputs for

above : blue%rlnts 6d. each) .. 25.8.34
Self-contained Four (8G, D, Ll‘

Class B):.

Lu’feme Stralght Four (SG D, LF
£5 5s.- Bettery Four (HI‘ D

2LF o8 . Feb. '35
The H.K. Four .. 00 . Mar, '35

Five-valve : Blueprints, 1s. 6d. each.
Super-quality Five (2]1F D, RC,

'Trans) May '33
New Class-B Five (28(} D, LE‘

Class B) , Noz. '33
Cl'lSS-B Qundmdync (2SG D LF

Class B) . Dec. 33
logat)Super Five (Battery Super-

15.7.38 -

AW427
AW4ii4
AW450

AW3s7
AW449

AW388
AW392
AW395
AW396

AW377A

i S
AWS338A

AW426

AW386
o

AW394

AWi04

AW410
AW412

AW417

AW419
AW422

AW:23
AW337A
AW424
AW435

AW437
AW448

AW451
WM271
WM318
WM327
WM837

WM351
WM354
WM362
WM371
WHM378
WM389
WM393
WM396

WM400

AW370
AW402

AW421

AWL45
AWH454
WHM331
W50

WM381
WH384

W320
WH340
WAL344
WAIS79
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These blueprmts are full size.

“ Practical Mechanics’’ at
b ereless Magazine ”’at 1/3d.; post paid.

“ P.M.” to & Practical Methanics "’
to  Wireless Magazine’? sets

to “ Practical and Amateur Wireless’’
Dept., Geo.

Street, Strand, W.C.2.

Copies of appro”

priate issues containing descriptions of these sets

can in most cases be obtamed as follows :—

¢ Pracncal Wireless '’ at 4d., & Amateur;:’éreless
23

stters ¢ P.W."7 refer to = Practical ereless
sets
cefer to “ Amateur Wireless’) sets, and * W.M.»
Send (prelerably;
a postal order (stamps over sixpence unacceptab e
Blueprint
Newnes, Ltd., 8-11, Southampton

Index

Mains Operatea
Two-valve : Blueprints, 1s. each
Consoelecmc Two (D, Pen) A. C
Economy A.C. Two(D, Trans) A. c.
Unicorn A.C,/D.C. Two(D, Pen) .. Sept, '35

Three-valve : Blueprints, 1s. each.
Home-lover’s New All-electric
Three (SG, D. Trans) A.C. o —
8.G. Three (SG, D, Pen) A.C. —
A.C. Triodyne (SG, D, Pen) A.C... 19.8.33
Pen) A.O. oo — .o 23.6.34

A.C. Pentaquester (Hl‘ Pen, D,
Mantovani A.C. Three (HF, Pen,
D, Pen) A.C.
£15 16s. 1036 A.C. Radxogmm
HF, D, Pen) .. . Jan. 36
Four-valve: Blueprints, 1s. 6d. each.

All Metal Four (2 8G, D, Pen) .. July "33
Harris Jubilee R,ndlogmm . May '35

SUPERHETS.
Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Senior s —
Varsity Four Oct.

Mains Sets : Blueprints, 1s. 6d. each
1934 A,C. Ceutury Super A.C
H%gtode Super Three A.C.

M.” Radiogram Supct AC..
1935 A.C. Stenode. . 00

23.9.33

35,
10.3.34
Illr_ly '34
Apl. '35
FORTABLES.

Four-valve : Blueprints, 1s. 6d. 2ach.
Midget Ciass-B Port,able (8G, D,
LF, Class B) 0
HohdayB)Portable (SG D LF
Portable (HF, D RC,

Two H)F "Portable (2 8G, D,

20.5.33
1.7.33
22.9.34

June 34

QP21 .
Tyers Portable(SG D Tmns) . Aug. '34

SHORT-WAVERS—Battery Gparated.

One-valve : Blueprints, 1s. cach.
S.W. One-valve converter (price Gd. ) —
S.W. One-valve for America
Roma Short-waver

Two-valve : Blueprints, 1s. eacll
Ultra-short Battery Two (SGdet,

Pen) .. .. . .. Feb. "36
Home-made Coit Two (D, Pen) ..
Three-valve : Blueprints, 1s. each.
World-ranger Short-wave 3 (D,

RC, Trans)

Ex emnenter's .)-metre Set (D

Tans, Super-regen) | .. 30.6.34
Experimenter’s Short- waver Jan. 19, '35
The Carrier Short-waver ,. . July '35

Four-valve : Blueprints, 1s. 6d. each.
AW, Short,-\\ave World Beater
(HF Pen, D, RC, Trans) d
Empire Short-waver (8G, D, RC
Trans)
Standard Four-val\e Short,-wuver Alar '35

Superhet : Blue rin, 1s. 6d.
Simpliﬂed Short-wave Super . Nov. '35
MainsVOpera(ed.

Twao-valve : Blueprints, 1s. each.
Two-valve Mains Short-warver (D,

Pen) A.C. —
“W.M. “Band-spreud Short-waver

(D Pen) A.C./D.C ug. 34

W.M."” Lon"-wnve Comerter

Three valve : Blueprint, ts.
Emigrator (8G, D, Pen) A.C. ..

Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short-
waver (8G, D, RC, Trans) . dug. '35

MISCELLANEOUS
Enthusiast's Power Amplifier (1/8) June '35
Listener’s 5-watt A.C. Amplifier
(1/6) ept. '35
Radio Unit (2v ) for WM3062 (1s. ) Nov. '35
Harris Electrogram (battery am-
plifier) . Dec. ’33

De LU\e Concert ™ A.C. Electro-

ar. '36
I\ew st) 1o Short-wave Adapt,er

. June '35
Trlckle Clmrger ((ld ) -

. Jan. 5,'35
Short-wave Adapter o

. Dec. 1,34
Superhet Converter sa aller1,3%

AW403
WM286
WM394

AW383
AW360
AW399
AW430
4R .
WHM374
WMi01

WM329
WM386

WM375
WM395
AW425
W M359

WM366
WM385

AWG38
AW393
AW{47

WM363
WM367

AW329
AW 429
AW4H52

WM402
AW440

AW355
AW4328

AWiGS
WM300

AW430

WM313
WH383

* WM397

AW453

WH368
WM380

WM352

WM3o1L

WM387

WM302
WM393

WHM399
WM403
WM388
AW162

AW456
LAW4L67
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REPLIES IN BRIEF

The following replies to queries are given in %

abbreviated form either because of non-compliance
with our rules, or becausethe point raised is not of
general interest.

T )

. H. McC. (Clydebank). The figure for the secondary
was a misprint, and your component is apparently in
order. Your trouble may be due to overloading of
the detector or to a Loo-efficient input eircuit, and it
may be desirable in your case to fit o further tuned
cirenit, thus converting the input to band-pass.

C. E. N. (Swinton). For the aerial circuit the aerial
is joined to terminal No. 6 and terminals 3 and 5 are
earthed. The grid is joined to terminal 1. For the
detector stage the H.F. auode is joined to terminal 8
and terminal 5 is joined to H.T. Terminal 1 goes to
the grid condenser, terminal 3 to earth, and terminal
4 tothedetector anode or reaction condenser. Terminal
No. 2 on each coil must be joined to a contact on a
three-point switch for wave-change purposes. The
coils were employed in the Pentaquester, blueprint
AWd3l.

J. B, (Ringmer). As you alrcady have AW4149, we
suggest you obtain PW31A, which i8 an atl-wave two-
valver, or one of the ordinary two-valve sets as shown
in the list of blueprints published each week.

J. 0. (Pandy). Two chokes will he*required in the
anode circuit in order to use the set as a converter.
It could, however, be used in place of the detector
stage in your four-valve set and would then act as an
adaptor and enable you to hear the short-wave stations,

R. J. T. (Ealing). The only satisfactory solution
is to it an H.F, stage. The additioual amplification
has made the flatness of tuning of the detector stage
miore apparent and therefore you would no doubt find
that an H.F. stage and the exclusion of your added
L.F. stage would be well worth while.

$. H. B. (Puriey). The trouble would appear to be
due to H.F, instability and therefore the wiring on
the H.F, side should be modified and the leads moved
about to avoid interaction between them.

R. B. S. (Thorpe Bay). We regret that we have no
blueprints or other details of a set on the lines men-
tioned by you.

R. O. (Islington). The H.F. unit described in our
issue dated February 1st last would meat your require-
ments. Theuseofthisunitonshort wavesis, however,
not recommended, and you will probably find that the
preseut arrangement is all that is needed for short-
wave reception. A switeh could be incorporated for
cutting out the stage when changing wavelengths.
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W. A, C. (Mile End,:E.1). The connections shown
are quite correct, and therefore it would appear either.
that the switch is faulty or you have not correctly
identifted the three connecting points, Examine the
switich and test it with a battery and bulb in order to
locate the two centacts and the change-over arm,

. C. R. (Bedford). The records are no longer
obtainable, and, of course, they have no application
now in view of the fact that the 30-line transmissions
have ceased and will not be re-introduced.

J. H. (Glasgow). ‘Fhe speaker field is too high for
use in this particular arrangement. If you are on
D.C. mains it could be joined direct across the mains
leads, but you should enquire from the makers regard-
ing the necessary field wattage and take care not to
exceed this. The condensers are quitc in order, but
are not essential.

E. T. (Sheerness). There are several mistakes in
your circuit. Firstly, the H.T. at the detector should
be 80, not 180 volts, and to obtain reaction effects
there shonld be an H.F. choke between the point P on
the L.F. transformer and terminal 5 on the coil. Next,
the terminal 4 on the coil should not be Joined to No. 1,
but should go only to the reaction eondenser, the other
side of which should be earthed. G.B. plus should be
joined to L.T.— and not L.T. plus. We cannot under-
stand the reference to terminal P on V1 being joined
to F on V2 as this would burn out the valve.

W. H. A. (South Shields). We regret that we have
no blueprint which meets your requirements. In
any case you do not mention the type of the coil or
the reference number.

W. P, (Preston). It is only necessary to adjust the

fnter to “ 8’ on the oscillator unit and then tune
in. Falflure to obtain any short-wave siguals indicates
some fault in the set, and if this is quite in order on
medinm and long waves it would appear that the
oscillator coil or the switch therefore is faulty.

A. H. B. (North Harrow). If the two transformers

are of different construction the connection of the two
would result in interaction between the windings and
& consequent balancing out of the hum. If, however,
they are identical, it may indicate that one Is faulty
or that the connection at the terminal is not sound.
We do not recommend the substitution of a ganged
condenser unless you obtaln a new set of coils to 1atch
a modern component,
" A. G. P. (Epsom). Our £4 Superhet wounld be sult-
able, or if you wish to rednce the nnuber of valves the
£3 Superhet Three could be adopted. We cannot
recommend any simpler type of receiver to give you
guaranteed reception of the distant stations.

J. G. H. §. (Edgware). The type of whistle referred
to may generally be overcome by reversing the con-
nections to the secondary winding of the LF. trans-
former. Sometimes o resistance In series with the
output valve grid will eare it, but the change in phase

introduced by the reversed secondary is sufficient in
most cases. ]

T. K. (Clitden). 1t is impossible to obtain valves
at the price mentioned by you, and you should obtain
good standard valves In order to replace the existing
ones. Of course, you should ascertain that it is the
valves “which are causing the trouble and not the
receiver wiring, A modern moving-coil speaker is
to be preferred to the mode! mengioned, but it would
probably prove cheapest and more satisfactory in the
long run to dispose of tho set as it stands and get an
up-to-date one, or the parts with which to build ope
of our modern designs.

A%
F. S. L. (wallington). We regret that the issues
in question are now out of print. 4

A. W.(0ldham). We cannot give full replies to all
your querics in this part of the book.” No stamped
addressed envelope was enclosed and we would
remind you that queries should be limited tc’ two per
reader. Blueprints canpot be sent C.0.D.

M. R. T. (Edgbaston). A grid winding of efght turns
of twenty-two tinned copped wire with spaced turns
should be usged, and for aerial conpling five turns of
twenty-eight cotton-covered should be placed -close
to the * earthed ** end of the grid winding. A reaction
winding of six turns of similar wire could be inter-
wound at the lower ends of the grid windiug.

A. S. (Pershore). It would appear that either the
long-wave windings arc fuulty or the padding con-
denser is of incorrect capacity. 7Try connecting a
fixed condenser (say ,002 mfd.) in parallel with the
padding condenser.

W. A, (Welling). The stabiliser may be obtalned
from Messrs. Cossor, who will also supply details of
connections.

H. W. (Baftersea). You cannot expect to get the
tone and volume of the original with & simple battery
get, and a very powerful and well-designed mains
receiver would be neccssary with at least 12 watts
output.

C. W. (Croydon). We recommend our Television
and Short-Wave Handbook which covers all the
poluts raised by you and deals with short-wave
conditions and receivers. X

J. W. (Sydenham). The largest outpnt would be
obtained with the 362 Compaay’s BX2. If you
require ap ordinary triode the highest rated output
is the 362 P.2 rated at 000 milliwatts.

G. B. (Broadstairs). Yon should follow the text in
the article in question, and not the dctails on the
drawing. k

M. H. (Kirkdale). Almost any eliminator may be
nged, but in the event of difficuity it should only be
ncclgssnry:i to introducc decoupling components in the
H.T. feeds.

VARIABLE CONDENSERS

condenser, Slow Motion and Uniknob 'lLrimmer,

0.0003, 0.0005, 0.00075, 9d. each. Presets, .002 max

Wego 1mf, 450v

3/6, 2mf. 5/6.

Utility 0.0005 2-gang bakelite dielectric, semi-shielded

Utility 0.0005 3-gang fully screened with Trimmers
 and Hluminated Disc Drive, 7/6. Polar Star, 3-gang,
0.0005, fully screened with Trimmers, 5/6. Polar 0.0005
with alol motion, 3/11. Lissen 2-gang 0.0005 with
Front Trimmer and Disc Drive, 5/11. Bakelite Reaction
and Tuning Condensers,  0.0001, 0.00015, 0.0002,

. each.
5 FIXED CONDENSERS
Electrolytics. ll;ntg:llj Types.
ME.CH ubiiter :
8mf. 650v. gsurge) 4/~ ‘4':“" 500v. work- 4-
4mf. 650v. (surge) 4/- :‘ gf 800 i
15mf. 50v. . 1 SR, SR
Bf 100v, .. Ne oo L 6
50mf. 12v. I V2 i:' . ¥l WOTKS 3/-
4n€f. 1000v. work-
. & ing R .. 10/6
D‘;"";";‘m = 3y r4mf. 2000v. work- -
Bmi: 300y 30 W Eleic. O
2(—)}—4;11%.()500% oa :1/6 4mf, 250v. work- o
mf, 50v. .. . oy g
égmz %(5)" - sl}’ |2r:§f. 250v. work- I/
mi, 25v. N T i - . .
Tmf. 250%. work- .
in . - ]
R R - &
» O, or . mi, v. work-
530v.opeak er:ch 1/9 ing . N 5
8+4+4mf.  500v. Condenser Blocks
peak .. .. 203 All 250 volts working.
S Y Tt i £ 2/
ak .. .. 2mf. .. -
8-4‘35.?. SO0, BRI i 26
|z‘$§kmf?' SO0V, o R St -
o iy 5+ Smf, .
12$2mf. 500v. Lissen :

peak .. .. 2/6  dt4F1dlmf.. 3/
. working 1/-, 2mf. 1f8, 4mf. 3/~
2mit. 700v. working 2/-, 4mf. 3/6.. 1mf. 1650v. working

THE PREMIER SUPPLY STORES

20-22, HIGH STREET, CLAPHAM, S.W.4.
165 & 165A, FLEET STREET, E.C.4. Central 2833 (Next

All goods guaranteed perfect. Set Manufactarers’ Sarplus.
L.F.S. and Abroad carriage extra.

Orders under 5/- cannot be sent C.O.D.
ERS

Brli’tish-msde Moving Iron Meters. Flush mounting.
diameter. 0-10, 0-20, 0-30, 0-50, 0-100, 0~150,
0-250, 0-500 milliamps ; 0-1, 0-3, 0~5 amps. All read
A.C. and D.C, 5/9 each. Moving Coil Milliammeters.
B.ES.A,, first grade. 0-1 M.A_, 23° diameter, 18/6 ;
0-1 M.A,, 31" diameter, 22/6. Multipliers for same,
any range 1/~ each. Westinghouse Rectifiers for same
17/8 each, All Meters flush mounting bakelite cases.
Visual Tuning Meters 6 and 12 milliamp types, 5/-.
Neon Tuners, 3/~ each.
Ferguson All-Wave: Sets, G-valve Superhets 17-2000
metres, 100-250v. A.C./D.C., £7 15 0d. 8-valve Super-
het 123-2000 metres, 100-250 A.C. or A.C./D.C.
16 tuned circuits, 7 watts output £12 10s. 0d.
These are full-sized receivers. Not Midgets!11 Sead
for Mlustrated lists of these and other Receiver Bargains.

G.E.C. A.C./D.C. Al mains Three, New, complete
sealed cartons, Fully guaranteed (List £7 15s. Od.i

/=

DIALS
Clarion Moving Light Slow Motion Dial, with 2”7 knob.
Ideal for Short Waves, 2f-, Utility Disc Drive, complete
with 27 knob. ldeal for Short Waves, 2/-. 4° Bakelite
Knob-Dials, 6d. New Premier Dual-Ratio Full-
Vision Dlrive, Ratio 10-1 and 150-1, Perfect for Short~
aves .
WIRE-WOUND RESISTANCES
4 watts, any value up to 50,000 ohms, 1/~ each. 8 watts
up to 50,000 ohms, 1/6 each. 15 watts up to 50,000
ohms, 2/~ each. 25 watts up to 30,000 ohms, 2/6 each.
15- and 25-watt Resistors can be supplied semi-variable
at 6d, extra. 1,000 ohms, 150 m.a. semi-variable Resis-
tance, 2/~. 1,000 chms, 250 m.a, Resistance tapped for
any number of 0.18 amp. valves, 3/6. 800 chms, 350 m.a.
tapped resistance, 2/=,
POTENTIOMETERS
By best manufacturers. 200, 350, 500, 1,000, 2,500,
5,000, 8,000, 10,000, 15,000, 25,000, 50,000, 100,000,
250,000,'500,000, | meg. 2/- ench.” 5,000, 10,000, 15,000,
100,000, 500,000, } meg. with switch, 2/6 each, Dual
Potentiometers : 10,000 and 50,000 ; 5,000 and 50,000 ;
%7200 a}r:d 100,000 ; 10,000 and 100,000 ; with switch,
each,

Carriage paid over 5/-; under 5/- postage 6d. extra.

Macaulay 23812
Door o Anderton’s Hotel)

New 1936 List Ready Shortly.

PREMIER ELIMINATOR KITS
All incorporating Westinghouse Rectifiers, high quality
Mains Transformers and Chokes. Generous Smoothing
and Decoupling Condensers and Resistances. 120 volts
20 m.a., 20f/-; with Trickle Charger, 28/~. 150v. 50
m.a. 4v. 3a., 27/6 ; with Trickle Charger, 35/-. 150
volts 30 m.a., witi‘n 4v, 3-4a. CT.L.T., 25/-; with
Trickle Charger, 32/6. 250 volts 60 m.a. with 4v. 3-5a.,
C.T.L.T., 30/-. 300 volts 60 m.n., with 4v. 3-5a.,
C.T.L.T., 37/6. 200 volts 100 m.a,, with 4v. 3-5a.
C.T.L.T., 42/6.
PREMIER L.T. CHARGER KITS

All incorporate Westinghouse Rectifiers.
2 to 6 volts at } amp.,

tob6 ,, at . 17/6 30 volts at 1 amp. 37/6
2t06 ,, ot2 ,, 27/6 50 ,, atl 0/~
Conversion Units for D.C. Sets on A.C. Mains, 40
watts, 25/= ; 80 watts, 35/~.
The following lines 6d. each or 5/~ per dozen : —4-, 5- or
7-pin Baseboard or 4-, 5- or 7-pin assis Mounting
Valve Holders, American Valve Holders, | watt resis-
tances, wire end every value ; tubular wire end Conden-
sers, 1,500 volt,every value up to 0.5, 3 amp.; 2- or 3-point
Switches ; Cyldon Double Trimmers : 6 yds. Systoflex ;
1,1.5,2, or 2.5 mm. | yd. 7-way Cable ; 9ft. resin cored
Solder; 6 yds. push-back Connecting Wire : 2in.
Knobs. Any type and quantity of Instrument Wire can
be supplied from stock.
Soldering Irons, 200-250 volts ; consumes 0.2 amps, 2/6

H.F. AND L.F. CHOKES

Premier Screened H.F. Choke, 100-2,000 metres, 1/6
each. Premier Screened H.F. Choke, for Short Waves,
10-200 metres, 1/6 each. Premier Short Wave H.F.
Choke, 10-200 metres, 9d. Premier Mains H,F.
Choke, carry § amp., 36.

i PREMIER SMOOTHING CHOKES
25 M.A,, 20 henrys 2/9. 250 M.A,, 15 henrye 20/~
40 M.A., 30 henrys 4/~ 60 M.A., 80 henrys
60 M.A,, 40 henrys 5/6 2,500 ohm for‘Spca-}S/G
150 M.A., 40 henrys10/-~ ker Replacement

MICROPHONES

3 Guinen model with stand and transformer, single
button type, 19/6. Western Electric type on base, with
transformer, 4/6. Home Broadcaster Microphone, low
riced two button type with transformer, 7/6. Carblon
Rﬂicrophonc with transformer, in handsome Bakelite
case, 10/6. ¢
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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
Display lines are charged at
/- per line. All advertisements must be
prepaid. ] communications should be
addressed to the Advertisement Manager,
“Practical and Amateur Wireless,”
8, Southampton Street, Strand, Loadon.

paragraph).

RADIO CLEARANC

€3, HIGH HOLBORN, W.C.1.

TEL. : HOLBORN 4631.

E

15,11 LISSEN SKYSCRAPER 3 CHASSIS.
Less Valves, shop soiled. Built and
Aerinl tested,

LISSEN SKYSCRAPER 3 CHASSIS.

25,11 Complete with Valves, shop soiled. Built

ad Aerial tested. )

84, LISSEN 4 VALVE BAND PASS A.C. MAINS
® SET. Screen Grid, Detector, Pentode, Valve

Rectification, IJron Cored Coils, Band Pass tuuned,

fitted energised Moving Coll. A super bargain,

List £9 168. Brand new.

70, LISSEN BAND PASS 3 BATTERY SETS.
® (omplete in handsome Walnut Cabinets,

Iron Cored Coils, Band Pass tuned, P.M. Moving Coil

Speaker and Valves, Braud new. List £8 10s.

45, LISSEN 100 STATIONS SET. Comnplete in
® Cabinet with Valves and Speaker, Aerial

tested, few only. ]

5/ TRIAD VALVES. 01.-A, 244, 27, 30, 31,

32, 33, 35, 37, 38, 39, 41, 42, 43, 45, 46, 47,

63, 55, 56, 67, 58, 59, 71A, 75, 78, 80, 6A6, 1C6, 67,

243, 5Z3, 12A7, A7, 6C8, 6D6, 1273, 25Z5.

ALL THESE VALVES CARRY A 90-DAY GUARAN-

TEE AND FREE REPLACEMENTS, PROVIDED
THAT THE FILAMENT OR HEATER I8 INTACT

AND THE GLASS IS NOT BROKEN WHEN RE-
TURNED TO US. 5/6.
LISSEN 2 VOLT BATTERY VALVES. L2

2/6 Metallised, brand new, boxed.
3,6 LESSEN 2 VOLT CLASS B YALVES, Type
BB 220 A. Brand new, boxed.
8,6 CCMPLETE LISSEN SUPERHET ASSEMBLY.
Comprising 8 Gang Superhet Condenser.
126 ke/s Oscillator Section. Set of Ganged Superhet
Coils with Switch and two 126 ke/s 1.F. Transformers.
A Wonderful Bargain,
2,11 L!SSEN ~ INTERVEDIATE FREQUENCY
TRANSFORMERS. 120 ke/s. Brand new,
boxed. List price, 8/6.

BRYCE MAINS TRANSFORMERS.

8,-‘1 250-0-250, 80 m.a. 2-0-2 Volts, 2.5 amps.,
2-0-2 Volts, 4+ amps. Shrouded.

9,6 360-0-350 volts, 120 m.a., 2-0-2 volts, 2.5

amps., 2-0-2 volts, 4 amps. 8hrouded. |

11, 350-0-350 voits, 150 m.a., 2-0-2 volts, 2.6
amps., 2-0-2 voits, 4 amps., 2-0-2 volts,

2 amps. Shrouded.

17, 500-0-500 volts, 150 m.a., 2-0-2 volts,
2.5 amps., 2-0-2 volts, ¢ amps., 2-0-2 volts,

2 amps., 2-0-2 volts, 2 amps. Shrouded.

8/1 H.T.8. TRANSFORMERS. 250 volts, 60
m.a., 2-0-2 voltsg, 4 amps.

17,6 DITTO. With H.T.8 Metal Rectifier.

ALL THE ABOVE TRANSFORMERS ARE OF FIRST

CLASS MANUFACTURE, BRAND NEW AND CARRY
MAKERS’ GUARANTEE.

2,6 8 mid, and 4 mid. DRY ELECTROLYTIC
CONDENSERS. By well-known manufuc-
turer. 450 volt working, 500 volt Peak. Drand new.
1/6 LISSEN CENTRE TAP OUTPUT CHOKES.
Brand new, boxed. List price, 7/0. 0

1, LISSEN INTERVALVE SMOOTHIRG
" GHOKES. Brand new, boxed. List price 7/6.

2,6 PEAK 4 mid. PAPER CONDENSERS. 750

volt’ test.

HIVAG VALVES. Complete range in stock, send
for lists.

2 G.E.C. 110 ke¢/s INTERMEDIATE FRE-
,' QUENCY COILS. Complete with two trimmers,
1, G.E.C. 500,000 ohms VOLUME CONTROLS.
: ‘With Switch.

9d LISSEN R.C. UNIT. Brand ncw, boxed, list

s price, 3/6.
ALL ORDERS YALUE 10/- OR OYER, CARRIAGE
PAID IN UNITED KINGDOM.

ORDERS UNDER 10/- MUST BE ACCOMPANIED
BY A REASONABLE AMOUNT OF POSTAGI.

NO ORDERS UNDER 10/- WILL BE DEALT
WITH UNLESS POSTAGE IS INCLUDED.

RADGIO CLEARANCE

63, HICH HOLBORN, W.C.1.

TEL.: HOLBORMN 4631.

ARGAINS!

HALL MARK 3KIT

£2:5:0
Send your Order NOW for a Hall-Mark 3 Kit, as
deserlbed In * Practicn]l Wireless’’ Dec. 8th 1934.
One of the most suceessful of Mr. F. J.Camm’s clreuits.

FREE BLUEPRINT =i KIT

EACH
Complete Kit of components, including Peto-Scott
ready drilled Metaplex chassis, lesa valves and cahinet.
Original price 45/-, TO CLEAR 27/6 Cash or C.0.D.
Carriage pald, or 5/- down and 5§ monthly payments)
of 5/~." If reyuired with set of 3 BRITISH ralves,
Cas!i or C.0.D., Carriage Paid, £2 8s. 3d. or 10
monthly payments of 513.

MCMICHAEL 3.yt “LODEX”

A

to:6-0 10 CLEAR 27/6

and 17 month- F2

ly  payments [aae" % L‘“ A
o! 10/9. Stk Sl
bote 10 cvs.  OUR PRICE 8 ous.

@ 2 H.F. Stages, Detector, Driver and Class B
Output. @ Moving Coil Speaker. @ Exceptionat
degree of sclectivity. @ Long range. @ FINE
VOLUME. @ Complete with all valves, H.T.
battery and accumulator. @ Ready to play.

4 VALVE SUPERHET BARGAIN

LIST
PRICE

BARGAIN
PRICE

£4:19:6

Or

£9:9:0

YOURS for

and 18 monthly
payments of 6/-.

For A.C./D.C. mains. 200/250
voits, 25/100 cycles.

Complete with 4 B.V.A. valves (including
rectifier). Pentode output, moving-coil
speaker, handsome wainnt  cabinet, as

illustrated, 200-550 and 1,000-2,000 metres.
Single knob tuning. With Indvor aerlal. Ready
to play. No earth required.

BARGAIN P.M. SPEAKER
LIST, RIS BARGAIN at T/6

£1:17:6
Manufacturers stock of BRAND NEW Permanent
Magnet -Moving-Cofl Speakers at less than cost. 6-in.

Cone. Large magnet and complete with Input trans-

former suitable for Power, Super-Power or Pentode.
7/6 (Carrlage 6d. extra).

Cash or G.0.D.

= 56, Pr.w.12, LUDGATE HILL, LONDON, E.C.4. E
Dear Sirs, s
Picase send me FREE BARGAIN RADIO
CA'{ALOGUE without any obligation on my
part.

. Pr.W.12,

-
CTTTYTITY

PATENTS AND TRADEMARKS,

KINGS PATENT AGENCY, LTD. (Director: B. T.

King, O.I.M.B., Rcgd. Patent Agent G.B., U.8.A.

apd Canada). Advice, Handbook and Consultations free.

B0 years' refs.—146a, Queen Victoria Street, E.0.4.
‘Phone : Oity 61861.

PRACTICAL AND AMATEUR WIRELESS

May 2nd, 1_936

BIRMINGHAM RADIOMART
SHORT-WAVE SPECIALISTS

Proprietor, G5NI. Manageér, G2AK. Staffed by
cxperienced transmitting amateurs. Obviously we
can serve vou better.
AUTION : Beware of coilforms, etc., moulded in
cheap bakelite. Our coils and formers uare
guaranteed efficlent.
-PIN interchangeable short-wave coils; set 3.
Cover 15-100 metres, Iatest ribbed former, 7/9.
IJ_IN. ribbed short-wave ocll formns; valveholder
2  type, loloss, 4-pin, 1/6. 6-pin, 1/9. Threaded
for winding. 2d. extra.
TILITY 8/6 microdtse dinlz, fitted famous micro-
byrt) high reduction, only perfect shoet-wave dial,

HORT-WAVE H.F. chokes, 9d. Wirelezs World
states : ** Very efticlent—100 to below 10 metres."”
TILITY microvariables 15, 40 mmfd., Ij; 100
mmfd., 1/3; 465 kefs litz wound LI.’s. §/6.
ADIOPHONE super ceramic insulated ,‘M;;-
wave condensers, .00016, 3/6 ; series cap, 3/9.
ONTINENTAL A.C. valves, 4/8, VMPT, HPT
VMSG, ACSG, ACH, ACHL, PT+. Most Ameri-
can types, A.C. Pen., 5/6.
9V, types, H.F. detector, L.¥., 2/3; LPZ2, P2, 2/9;
Supower, 3/3; VMPT, HPT, 5/6; Class B, 4/6;
8.G., VMSG., 5/-.
BARGA[N parcel value 30-/, containing binocular
HFC, 4 750 v. test condensers, 6 Tesistances,
4 valveholders, .0003, .0005 variable, electrolytic
condenser, etc., 5/-. Traders’ parcel, £4/10/0 value,

10/-
SPECIAL. Sct Lissen 3-gang superhet coils, twe
Lissen LF.'s, 3-gang superhet condenser value
03/- for 10/-.
ABINE‘I‘S. Climax horizontal set and speaker
cabinets, 2/11. Vertical. 3/9. Part postage 6d.
extra. Ekco chromium set stands, 12/6.
ELSEN 7/8 Ace transformers made for leading
company, boxed, 1/11.
BALL-BEABING air-spaced condensers; World's
finest manufacturers 4-gang, 3-gang superhet,

1/11.
ON-INDUCTIVE condenser: by leading makers,
T.C.C., Dubilier, etc., 0.5, 0.25, 0.1, 0.02, 0.005,

STOUNDING offer electrolytic condensers, 444
mfd. (separate) 500 v., working, 1/6. 848
mid., 3/8; 84-16 mfd., 3/11.
ENUINE 15/6 Frost potentiometers, wire-wound,
tapered, 10,000 ganged to 50,000 ohms, 1/6.
ISSEN 2-gang coils, 12-2.000 metres, switched
and screened, nothing else required to convert
SG3 to all-wave, 12/6.
ISSEN 3-gang band-pass superhet coils, 4/6; 3-
gang bandpass Tumed grid, 6/11. ‘Al with

circuits.
MPLION, 3/6; screened H.F. choke, 1/11;
Iron-cored binocular, screened, 2/3. Climax

binocular, 1/3. Telsen, 1/11.

TILITY 2-gang .0005 Uniknob with large disc
drive, 8/11. Ditto, single, with dise, 2/3.
ISSEN 30hy., 40 ma., chokes, 2/-; 20hy., 100
ma., 2/11. Lissen eliminator chokes, 1/3.
GRANIC tapered potentiometers i-meg., 1-meg.,
with 3-point switch, 2/-. Centralab, {-meg., 1/8.
GROSS roundhead woodscrews, assorted, Od.

Solder tags, 6d.; reslncore solder, 9ft., 6d.

USHBACK connecting wire, ready tinned and
sleeved, 8vds., 8d. Heavy, for heaters, 9d.

CREENED iron-cored selective dual-range coils,
with reaction ; circuit diagrams, 2/11.
ON-INDUCTIVE tubulars, 1,500 v., 0.01, 0.02,
0.04, 0.05, 0.1, 6d. 0.2, 0.25, 8d.; 0.5, 9d.

ISSEN 6-way battery leads, with plugs, 6d.
Belling-Lee safety mains plug and socket, 6d.
RANSFORMERS B.T.H. speaker ; suit all moving
coils, 2/11. Manufacturers push-pull, 1/11.

USES, Teisen }-amp., 1-amp., 3-amp., 2d. Telser
100 ma., 2d.

ELSEN lateat diffcrentials, .003, 1/3; .00015, 1/-.
Radiogrand transformers, 2/9.

PECIAL., Four assorted Telsen grid-leaks, 5d.;
twelve various wire-ended reslstances, 2/6.
ILLIAMMETERS ; flush 2§in., 5/9; 2%in., 6/9;

all ranges above 25 ma., visual tuning, 6/9.

.C.C. etc., bias electrolytics, 50 mifd., 50 v., 1/9;

25 mfd., 25 v., 1/3; 15 mfd., 100 v,, 1/-; 6 mid.,

" RADIOMART

Orders over 6/- post frec. Enquirers must enclose
stamp,

Catalogues : general catalogue gives hundreds of
bargains ; short-wave illustrated catalogue also gives
diagram of efficient transmitter and receiver; each
14d. Pair 3d., post free.

THE SQUARE DEALERS

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

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

ALL goods previously advertised are standard
lines, still available. Post card for lists free.
AUXHALL UTILITIES, 163a, Strand, W.C.2.
5 Over Denny's the Booksellers, Temple DBar
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RECEIVERS, COMPONENTS AND
" ACCESSORIES
Surplus, Clearance or Secondhand, etc.

ANKRUPT Bargains. List free. £.) allowed on
your oll set agalnst new 6v AC/DC Mullard
12gn. superhets. Amplion 5v A() superhets £7/10/0,
Ditto Radiograms £14. Alba "model 21 3v 8G set,
batteries, MC.67/6. Large stock components. —Butlln
3, Stanford Aveuue, Brighton.

NIVERSAL " R..-\-DIO BARGAINS.—~ORMOND
AC/DC Mains Sets (List £7/10/10). OUR PRICE
Ditto Af C/EL 3 Pentode (List £9/15/0). OUR

75/
st £12/1/6.).
C/DC  (List

PR]CE£5/15/O Ferranti NOVA AC/DC(
Clearing at .£3/2/6. Ferranti UNA A

£8/18/6:). (Clearing at £6. Sonocorde Energised
Moving Coils, 2000 ohms, &/11. Eliminators 9/6.
Above all brand new in original cartons. ‘Thousands

of other bargains. Stamp for lists.—* Universal,”
94, Grove Vule, E. Dulwich, 8.E.22.

OME CONSTRUCTORS of Coils, Chokes and
Transformers should send for Msts.—Lumen
Electric Co., Litherland, -Liverpool 21.

OUTHERN RADIO'S Wireless Bargains; all
oods guaranteed and sent post paid.
Sl’EAkERS Celestion, Soundex permanent magnet,

11/-; Telsen latest type permanent magnet,
with ten ratio transformer for use with any receiver
including Class B and Q.P.P., 14/6 each ; Telsen loud-
speaker umts 2/9 each; all new and boxed.

.E.C. A.C. D.C. Mains 3-valve Sets, complete with

3 Osram valves in exquisite Bakelite cabinet,
with Osram M.C. speaker, ready to &)lug in to any
mains universal voltage, new, in sealed cartons, fully
guaranteed ! £3/19/6 (list £7/15).
LIMINATORS.—Regentone, latest type, A.C.
mains, 200-250 volts, type W.5a, complete with
trickle charger, 39/6; Wla, less trickle charger, 30
milliamps, 33/-; all new and boxed.
ON. DENSLBS —Lotus 0.0005, fully sereened, dials,

escutcheon, etc., 3-gang, 11] 2-gang, 7/3;

Dyblock single, 0.0005, complete, /-.
OILS.—Varley square peak coils B.P.5, complete,

2/3 each; Telsen latest type iron cored coils,
type W349, mldget size, 4/6; type W478 (tmn),
9/- pair ; type W477 (triple), 16/ set; type W476
(triple, superhet, sclector and oscillator), 16/-; all
ganged coils are mounted complete with switch; IF.
transformer coll, type W482, 5/6; all new and boxed.

OTENTIAL Dividers, Lissen, wire wound 3-section

60 watt, 4,500. 3,000, 2,000 ohms, 2/- each;
3-section, 60 watt, 8,000, 12,000 and 15,000 ohms,
2/- each; 2-section, 60 watt, 2,500 and 500 ohms,
1/9 cach ; 2-section, 5-watt, 50,000 and 30,000 ohms,
1/6 each ; all new and guaranteed.

ELSEN A.C. D.C. Multimeter (latest type), 5-range
for every conceivable test for radio aud domestic
electrical appliances, 9/6 each; boxed and new.

ICROPHONES.—Ace, P.O. microphones, com-

plete with transiormer, can be used in any set ;
5/- eaeh’”
MERICAN Valves.—A full range of valves for all
American receivers at 7/- each valve.
OUTHERN RADIO Branches at 271-275, High Rd.,

Willesden Green, N.W.10; 46, Lisle St., W.C.2.

All mail orders to 323, Euston Road, London, N.W.1.
OUTHERN RADIO, 323, Euston Road, London,

N.W.1 (near Warren Street Tube). ‘Phone:

Museum 6324.

NEW RECEIVERS, COMPONENTS,
AND AGCCESSORIES

ELECTRADIX BARGAINS

~LOIL TURN COUNTERS, reads vp to 9,999
on dial, 1/3.

LF CHOKES. - Leading. makes 20H 30 m/a
C.T., 5/-. Mains 1 amp chokes, 8/6.

INSULATORS. S8tand-off 4° ribbed 6d, aerial
cowl 10d. Aerial lead-in, steitite 8.W., 8°, 9d.
Acrial wire all types cheap. Insulators, 9d. doz

Dubil. I’OOOV teat, .01, 1/-; Edison all
501 to .00061, 44, each, new. TCC electrolytic, 8 mfd., 3/-; 3 mf,
B300v., 5/-. Dubxl pack 1000\ 6] mt., 3/-. Vorable. Formo de
Luxe, 0005 mf., 1/6. Amsco 2-gang, .0005 mf., 3/6. Pye with SAT
dial, 2/6.

COILS. Al waveclengthsin 2-pin, 1/3. Brownie dual-range 200/2,600,
1/8. AM.LC. concert colls, set of 4, 2/6 ; aerial, react., long, short
and multipic, 1/6. 8/W Formers Tibbed and slotted, 4d.

RESISTANCES. H M.V, in glass lube. wirgfends, 10,000 23,000,
350,000, 100,000, 500,000 ohns and 1 mez.; l et of

ELECTRADIX Parcels of Expenmemzrn Junk, co:la magnets,
\nlre chokes, condensers, swilches, terminah, ete.. pc-st flee, 101bs,
T/ Tibe. /- : 1,000 other bargains in New Sale Liat *

ELECTRADIX' -RADIOS,

218, UPPER THAMES STREET, LONDON, E.C.4
Phone Central 4511.—

YOU EARNING
LESS THAN £10PER wsl-:K"

Ii 0, you eannot afford to carry on without readinz our 268-

o 1

L
127 at 1/-.
CONDENSERS. Fixed,

NEW RECEIVERS, COMPONENTS,
AND ACCESSORIES

HULBLRT for Quality Surplus Speakers.  All
Music Lovers should write for List of amazin,

bargains. Prices from 8/8 brand ‘new. Made by bes

l‘:‘x,n;“n British maker.—Hulbert, 6, Conduit Street,

VALVES By Well knewn manufacturer. Complete

range of Battery, A.C. Mains, Rectifiers. Brand
new stock with six months’ guamntee 2volt ; Detector
2/3. Power 2/9, Screen Grid, Pentode, H. . Pentode
5/-. Write for other prices to: Dulcl Electrical Co.,
Ltd., 7, Lizard Street, London, E.C.1

LARION VALVES.—AIl brand new; battery types
2-volt, H.2, H.L.2, L.P.2; 1/9; super power,

P.2, 2/6 ; sereens ‘and L¥. pentodes. 3/9 A.C. mains,
4-volg, l-nmg general purpose, 3/3; power, 4/-;
screens and L.F. pentodes,” 4/6; full-wave rectifiers,
3/6; postage paid, cash with order, or C.0.D. over
10/-—Clarion Valves, Dept. 2, 885, Tyburn Road,

Erdington, Blrminghum

30, BTC SHORT-WAVE Converter/Adaptors.
Guaranteed. Complete in metal cabinet.

Use with present set, Descriptive Leaflet Free.: Special

Offer, S,V Converter KITS 15/-.—BENNETT TELE-

VISION CO REDHILL.

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

page Handbook. The book explains clearly and defini
many ways of earving out a successful carcer. Among other
i things it explains the Services of our unique Appointments
Department,foutlines Home-study Courses in all branches of
Civil, M’eehnmcal, Eleetrical, Motor, Aero, Wireless, “Talk:e,”
Engineering, Butlding, Govt, Employment ete., and gives
details of B.Se., A.M.LO E, AMLEE, A,M.LMM:KI.E.,
M.IAE, AMIWT, AMIRE.,

G.P.O.. MATRIC and all Bxams, We

Guarantee—*¢ NO PASS—NO FEE.”
Whether yon be an old hand or a budding

LL goods advertised in’ last week's issué still
available.

WI ARD, 46, Farringdon Street, “London, E.C.4.
Telephone : Holborn 9703,

TLANTIS ** Short-Wave 2. Complete Valves.
3 months’ guarantee, Special offer, 25/6 only.
—F. Deverall, Holt, Trowbridge, Wilts.

apprentice, get this book

FREE and POST FREE.

INSTITUTE CF ENGINEERING TECH-
NOLOGY,

409, Shakaspeare House, 17/19 Stratford
Place, London, W ?

EASY TERMS

EVERYTHING RADIO supplisd on the lowest terms:
Send bist of requirements for quotation by return. Prompt
delivery, Cash and C.0.D. Orders Despatched by Return.

368 Cash Price £2/2/0, or 2/6 WITH ORDER and
11 monthly payments of 4/-.
36.J Cash Price £1/12/6, or
11 monthiy payments of 3/-.

: ROLA LS. UNITS oTHi™hoks 4

ALL CARRIAGE PAID,
Estd. 1925 § xamonar 1977 §

LONDON RADIO SUPPLY
COMPANY

2/6 WITH OBRDER and

) W.B. STENTORIAN UNITS %
4

11,0AT LANE-NOBLE STREET-LONDON.-

RY THE STANDARD WET H.T. BATTERY
and banish for ever the troubles of Dry Batteries.

No. 4 size 30 milli-amps, 120 volts, £3/7/10 complete.
Ditto No. 3 size 15 milli-amps, £2/12/6 Standard
Batteries wonderfully improve reception and cost
much less to maintain than Dry Batteries. Send for
pamcu.la.rs
, 95, Dean Street, London, Y. Gerrard 6121.

MiSCELLANEOUS
RADIO and ENGINEERING SUPPLIES.

VALVE
7-pin, 4d.
ERIE Bes:smnces, 1- watt all values, 6d.

counsuszns, T.C.C. N.I. Tubular, .002 to 0.5, 4d.

LISSEN Screened intermediate Band-pass Trans-
formers, 120 k/e, 2/11.
AIRPLANE Dials, Square Type, 4/6.

wEST/INGHOUSE Rectificrs, H.T.8, 8/6
9/6.
HIVAc Valves, Send for Lists.

AMERIGAN Valves, normal types, 4/6, all Guaran-
teed.
TRADE Engquiries.
for Lists.
RADIO and ENGINEERING SUPPLIES, 88, Edgware
Road, London. ’'Phone: Pad. 6052,

H.T.9,

Send stamp and Trade Heading

Immediate delivery.—Wet H.F. Battery |

Holders, Clix chassis mounting, 4/5 pig, |

FREE ADVICE BUREAU

COUPON

This coupon is available until May 9,
1036, and must be attached to all letters con-
taining quenes
PRACTICAL ANI)ﬁ]\/!ATEUR WIRELESS,
5/36

ADVERTISEMENT INDEX
P
British Institute of Engineering Technology 35

BB s e e tn R eh e,
YT I TP PSPPI,

Inside Back Cover
Bulgin, A. F. & Co., Ltd. .. .. 195
Cossor, A. C., Ltd, .. 181
Electradix Radios Vet B Back Cover
Eugen Forbat . - Ig;

Graha\r/n Fanish, Ltd.

International Correspondence Schools, Ltd. 1

King's Patent Agency, Ltd. .. 200
London Radio Supply Co. . . Inside Back Cover
New Times Sales Co. . 200

Peto Scott Co., Ltd, 189
Premier Supp]y Stores . 199
Westinghouse Brake- & Suznal Co Lid... 195

. dnside Front.Cover

MISCELLANEOUS
REPAIRS to Moving Coil Speakers, Cones and Coils

fitted or rewound. Fields altered. Prices
Quoted including Eliminators. Loud-speakers Re-
paired, 4/-. L.F. and Speech Transformers, 4/- Post
Free. Trade invited. Guaranteed. Satisfaction.
Prompt Service. Estimates Free. L.S. Repair Service,
6. Balham Grove. London, 8.W.12. Battersea 1321.

LOUDSPEAKER repairs, British and American,
any make, 24-hour service; moderate prices.—
Sinclair Speakers Alma Grove, London, N.1.

10 , €.0.D. ‘“ Miracle” All-world 3-valve Radio.

Complete kit, full instructions. America
guaranteed. Genuine o(Tex—Meude-T&ylor, 87, New
Oxford Strect, London, W.C.1,

O YOU WANT A PROFITABLE BUSINESS OF
YOUR OWN ? We show you exactly how to
start and run a business with little capital from your
own address. No office, shop. or experience ls ncces-
sary. You receive working dctails of 201 profit-
earning businesses from which to make an immediate
start, No risks. No waiting. Results are sure.
Just send a p.c. to-day—NOW—for fully deseriptive
FRLEE book to Business Service Institute (Dept 19z),
6., Carmelite Street, London, E.C.4.

surrs FROM 25/-. Best West End Tailors. Slightly
worn only. Guaranteed.-——Wandsworth Dress
Ageney, 597, Wandsworth Rd., S.W.8

ANTED, good modern radio sets, parts, etc.,

spot cash paid ; exchanges; brmg or send.—

University Radlo, Ltd., 142, ‘Drummond Street,
Euston, London, N.W.1L,

EADPHONES. We hold the largest varied stock.
Every make available. List free. Post Radio,
183, Caledonian Road, London, N.1.

EWNES TOURIST ATLAS of Great Britain and
Route Guide.”” Edited by John Bartholomew
& Son, Ltd., 120 pages of fully coloured contour maps
for the whole of England, Scotland, Ireland and
Channel Islands, with index to the prineipal Motorin;
and Cycling centres and distances. 2s. 6d. from all
Booksellers.—George Newnes, Ltd., 8-11, Southampton
Street, Strand, London, W.C.2.

ORKING MODELS and How to Make Them.”
Edited by F. J. Camm, 3s. 6d.—This Book
will appeal to all who are handy with tools. Contains
complete instructions for the making of every kind of
working model. - Each model has been actually con-
structed in accordance with the details given and
subjected to stringent tests. The instructions and
diagrams are.so clear that even the most elaborate
modet can be built without fear of failure. Obtainable:
at all Booksellers and Newsagents,—Geo. Newnes,
Lw.,2 8-11, Southampton Street, Strand, Lendon,
Ww.C.2.
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MOTORY
ENGINEERING

o

Lot/

On Sale

PART 1" PART 2 % |/ EACH

Profusely Illustrated with Diagrams,
Plans, * Action” Photographs and
Data Tables. Written by Experts.

“MOTOR ENGINEERING” contains avast amount
of reference data relating to cars and commercml
vehicles—data not only relating to this year’s
models, but also to vehicles placed on the
market during the past three or four years—
invaluable to the repair man. The methods
described represent the most up-to-date practice.

CAN YOU ANSWER THESE QUESTIONS?
What is the New and Eﬂicnent Method of Reducing Valve
Seat Wear ?

What are the Three Chamfers on a “Bichromium” Valve
Seat for ?

To what Limits must a Cutter be set to bore a Recess for
a 1}in. Insert?

What are the most likely Sources of Noise in the Bodywork
of a Car?

How would you deal with a Loose Door Hand]e ?

What precaution must be observed when Dismantling the
Sliding Members of an Austin Synchromesh Gearbox ?
What Type of Crankshaft Bearmgs are used on/Alvis Engines ?
What does Misfiring at two Extreme or Middle Cylinders
suggest ?

What is wrong if Cylinders 1and 2 or 3 and 4 misfire ?

What does Intermit-
FREE!

ENGINE TIMING
CHARTS

What are the advan-
For all popular cars and com-

tages of the Constant
Potential - Method of
Battery Charging ?

What is the sequence
of operations in dis~
mantling (a) a Hayes
Gearbox, (b) a Wilson

rci ehi -36):

o ve Gear-~ mercial vehicles (1931
}l:re :electl Austin, A.E.C., Ford, Hillman,
©d Morris, Morris Commercial,

A" whete questions and thousands of
others relating lo lha repsir of cars
and _commercial ‘vehicles ar>
answared * in' * 3/0TOR EXN-
GINEERING® ‘the "greal part
work you simply must no miss.
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£20 Car/

HE MAY “PRACTICAL MECHANICS” deals
with the completion of the Engine and Gear-

box Mounting, Steering and Suspension of
this famous monthly’s £20 Car, which, designed
by F. ). Camm, has created such a sensation.
Any unskilled amateur can build it, and special
care has been taken in the design to avoid
skilled fitting, -turning and brazing.
YOU CAN BUILD IT!

|Other special contents of the Maxy
| “PRACTICAL MECHANICS” include:

“Recording Earthquakes.”
“"How the Pyramids and Sphinx were built.”
“Wonders of the Queen Mary.”
The Making of Radium,” etc.
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