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*SUPER-FERRODYNE

REG D.

RECEIVERS

for Battery, A.C. or D.C. Mains

Incorporating the famous Cossor ‘Super-Ferrodyne’
developments these receivers possess a degree of
selectivity and range hitherto only associated with far
more costly Receivers. With any one of these models
you can enjoy the best of Europe’'s Wireless fare —
Other special features include a
modern Variable-Mu Screened Grid- Circuit, Super-Selec-
tive lron Cored Coils, and Fulk Vision Scale, etc. Ask
your dealer for a demonstration.

free from interference.

SEND THIS COUPON FOR FULL DETAILS

~ PRACTICAL AND AMATEUR WIRELESS

COUPON

To A. C. Cossos kid., Melody Department, Highbury Grove,
London, N:5.

Please™ send me free of
charge literature giving
full particulars of Cossor

*Super-Ferrodyne' YINC.... “eneaees eesegminennnnce

Receivers.
* Please state model Address
required. .

* Mode! No: Pn:w.zxsz 3.

KINGS OF THE AIR

‘VARIABLE-MU
SCREENED GRID CIRCUI-

.
SUPER - SELECTIVE IRON
CORED COILS
.
SINGLE KNOB TUNING
L ]
FULL VISION SCALE
°
BATTERY MODELS

Model 350

3 Cossor Valves (Variable-Mu Screened
Grid, Triode Detector, Power Output),
Matched Moving lron Loud Speaker. In

handsome walnut fin-

ished cabinet similar £5 |2 6

to-illustration. ° e
Hire Purchose Terms : IOI-
deposit and 12 monthly

payments of 10]-.
{Exclusive of Botteries).

Model 353

3 Cossor Valves (Variable-Mu Screened Grid,
H.F. Pentode Det., and Economy Pentode
Qutput), 8" Permanent Magnet M. C.Speaker

In handsome walnut
finished cabinet similar £6 '7 6
to illustration.
Hire Purchase Terms : ‘5/
deposit ond 10 ‘monthi

payments of 14/[-,
{Exclusive of Bauenes).

ALL-ELECTRIC A MODELS

Model 358 for A.C. Mains.

As Model 353 but with. 4 Cossor Mains
Valves (including Mains Power Output and
Rectifier) 8% Energised Moving Coil
Speaker. tlluminated dial. In handsome

Walnut finished cabi-
net. For A.C. 200,250 v. £8 Is o
(adjust.) 40/100 cycles

Similar to Mustration. pie purchase Terms : 16/6
depasit and Ik monthly
payments of 166.

Model 369. Universal Model

for D.C. and A.C. Mains.

With 4 Cossor Valves (Variable-Mu H.F.
Screened Pen., H.F. Pentode Det., Super-
Power Output and Rectifier) 8" Perma-
nent-Magnet M.C. Speaker, Dial illuminated
according to waveband in use. In. handsome
Walnut finished cabinet (as illustrated).

For- D.C. 200/250 v
(adjust.) and £8 I8 6
200/250 v. (ad]ust )
50/100 cycles. Hire Purchose Terms : 20/-

deposit ond 11 monthly
payments of 16/6.

Prices do not opply in LF.S.

March 2nd, 1935
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Technical Staff:
W. J. Delaney, H. J. Barton- Chapple, Wh.Sch.,
B.Sc., A.M.1.E.E., Frank Preston.

ROUND #e¢ WORL

Great Television Revival
OUR postbag indicates an enormous
interest in television, and we have

received hundreds of letters from our
readers relating to various aspects of the
new hobby. Thousands of readers are
preparing for the opening of the new station
towards the end of the year by reading
our new series of articles, specially written
in non-technical language for the beginner.
Many thousands of readers have already
reserved copies of the reprinted edition
of NEWNES TELEVISION AND SHORT-WAVE
HaNDBOOK .which contains lucid ex-
planations with hundreds of photographs
and drawings of the practice and principles
involved in the various television systems.
The stocks of this reprinted edition are
now very low, and you should therefore
avail yourself at once of our offer.

The volume is, of course, uniform in
style and size with our previous presentation
volumes. \

Two More Bulgarian Stations
lN view ‘of the increased popularity of
broadcasting in Bulgaria, the authori-
ties have decided to instal a 2-kilowatt
station at Varna and at Stara Zagora.
They will be- equipped with studios to
permit the transmission of local pro-
grammes. As the telephony cable system
is not sufficiently developed in Bulgaria
for the broadcast of news bulletins and
concerts from the capital city, the Sofia
transmissions will be taken, when required,
by wireless link. The Government has also
voted the sum of forty million levas to
defray the cost of a station to be built at
Ikhtiman, thirty-five miles to the south-
east of Sofia.

Temporary Portuguese Station
N order to carry out the necessary
alterations to the Heilsberg trans-
mitter with a view to an increasein the power
of the Koenigsberg programmes, the station
has been temporarily closed down and re-
placed for a period, extending until the end
of April,bya 17-kilowatt transmitter. Asthe
signals are now weaker, it is an easier matter
to pick up the concerts of the CTIGL,
Parede (Portugal) station working on the
same channel.

On the Free List
N addition to the granting of a sub-

stantial reduction in the cost of re-
ceiving licences for schools, free listening

permits for the blind, and special dis-
pensations for the unemployed, the German
Government has decreed that a further
180,000 persons are to be allowed to possess
sets without going to-the expense of paying
the monthly tax. Lack of means, it is
reported, will not be the main considera-
tion for placing those selected on a free list.

London Regional’s Unreliable Neigh-
bour

RADIO AGEN (France) which for some
time has been seeking a place in
the sun, has now moved to 345.6 metres

OUR BLUEPRINT
SERVICE !

No matter what type
of receiver you want to
build—we issue a full-
size blueprint ! Consult
the blueprint list on
| page 882.
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(868 ke's), a position which, in view of its
recent deviations, may not be a source of
comfort to London Regional. This channel
was allotted to the still non-cxistent
Marrakesh station in French Morocco.

Brussels Will Double Its Power
DURING the course of the year the

Belgian Authorities will reconstruct
the twin Velthem transmitters with a view
to raising the power to 30 kilowatts. The
decision to provide 100-kilowatt plants for
both Brussels No. 1 and No. 2 is still in
abeyance.

Radio Parede (CT1GL)
NOTWITHSTANDING numerous ru-
mours to the effect that the station
had closed down, the 5-kilowatt transmitter
of the Radio Club Portugues is still oper-

CIRCULATES ALL OVER THE WORLD!
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ating nightly on 291 metres, between G.M.T.
21.00 and midnight. Although the greater
part of the programme is destined to
Portuguese listeners, announcements are
frequently made in French and Spanish.
The call is heard as Rah-dee-oh Par-ay-day,
and the name of the Club (Portugués) often
accompanies it.

Listen to Cairo

LTHOUGH the €airo station broad-
casts on the same channel as Brussels
vo. 1 (483.9 metres, 620 ke/s), transmissions
from Egypt can be picked up in the early
mornings and sometimes in the afternoon
hours. Cairo is on the air at G.M.T. 06.45
daily with physical exercises followed by
readings from the Koran in Arabic. At
G.M.T. 16.30 and at-22.00 a time signal is
given by dots similar to those relayed by
the B.B.C. from Greenwich. The call put
out by the station is usually in both

English and French.

Manchukuo on the Air

MTCY is the call sign of the new
h 100-kilowatt broadcasting station at
Kuangchengtzu, near Ksinking, the capital
of Manchukuo. Transmissions on 6535
metres are made daily between 22.00-14.30,
an English news bulletin being sent out at
G.M.T. 13.40. The station is operated by
the Manchukuo Telephone and Telegraph
Company.

Still Crystal Gazers

ALTHOUGH Poland possesses a popu-
lation of some thirty-two millions,

and eight broadeasting stations, there are

only roughly 324,000 radio receivers in the

entire country—of thesc some 117,000, or

36 per cent., are primitive crystal sets.

‘ Both Sides of the Shop Window ”
HIS is the title of a discussion on mod-
ern standards of quality and display
which listeners in the West will hear
between J. Ralph Edwards, representing
potential purchasers, and Crofton E. Gane,
representing manufacturers, on March 4th.

1
Dance Songs from Midland Regional
DANCE songs from eight countries will

be sung in a Midland recital on
March 9th, by Mavis Bennett-Levin, a
well-known Midland soprano, who recently
broadcast a programme of Jenny Lind songs.
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A New Wireless Station

NEW wireless station has recently been ‘
completed at Kimberley, in South
Africa. This station has two masts 70ft.
in height, and will have the latest equip-
ment for lonu- and short-wave reception and
transmissions as well as a direction- |
finding apparatus.

Listen to North Africa
INCE January 20, Radio Maroc,
at Rabat (Morocco) has increased
its power to 25 kilowatts, and may
now. be heard nightly on 499.2
metres (601 ke/s) betwcen Florence
and Vienna. The station, as a rule,
works until G.M.T. 23.00, but on
some nights will still be found on the
air at midnight. Native Arab con-
certs are usually broadcast towards
G.M.T. 19.00. With the exception
of these special transmissions, all
announcements are made in the
French language.

The Re-discovery of America!
EVERY Saturday afternoon,
as from February 16th, the
B.B.C. will relay a programme from
the National Broadcasting Company
of America. Hitherto for these
purposes the transatlantic telephone
,service has been used, but, .following
‘satisfactory tests, in future the
roadcasts are to be taken through
the B.B.C.’s fown receiving station
at Tatsfield. The intention is to
give British listeners—and others—
an opportunity of listening to the
American morning radio entertain-
ments. The relay is timed to take
place regularly at G.M.T. 16.45,
corresponding_to 11.45 a.m. Eastern
Standard Time.

o
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A New Wired-wireless System
'OR its radiodiffusion services of
the broadcast entertainments,
the German authorities have been trying
out the superimposing on the telephone
network of three separate transmissions on
channels varying between 1,000 and 2,000
metres. By this means telephone sub-
scribers may listen to any of these
programmes by means of their ordinary
wireless set. If desired, an outdoor aerial
may still be used for the reception of
other radio transmissions. Experiments of
this nature are now being carried out in
various parts of Germany.

¢ Theatce Royal ”
AN excerpt from “ Theatre Royal,”
Noel Coward’s production at the
Lyric Theatre, has been choscen for the next
programme, on March 1st, in the series
called ‘“From the London Theatre.”
Marie Tempest, Madge Titheradge, Robert
Douglas, and a supporting cast will come
té6 a studio to broadcast a scene from the
play for Regional listeners.

Carillon Music
ARILLON music will be discussed on
March 6th, by George Cadbury, with
illustrations by Clifford Ball, relayed from
the carillon at Bournville. This carillon
was founded by the late George Cadbury,
and extended by gifts from his son, who is
taking part in this programme, and his
widow, Dame Elizabeth Cadbury. It
now consists of forty-eight bells, ranging
in size from 12lbs. to 3} tons, and has the
largest compass of any in this country. It

3 l 'b .1:\?.,,1
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r INTERESTING and TOPICAL
PARAGRAPHS

was the first carillon to be made by an Enghsh
bellfounder, the first to be recorded for .the
grajnophone, and the first to be broadcast.

BETWEEN -THE TURNS

u’i

Renee and Billie Houston, the famous radio and stage stars,
while away the time before their turn, with their new
assor receiver.

SDLVE THIS?

| Problem No. 128

i The two-valve battery receiver which James

was using had suddenly developed a peculiar
seratching sound at one point on the tuning
scale. He thought that this was, perhaps, due
to condenser vanes short-circuits, and accord-
ingly proceeded to test the receiver to that °
end. He connected a voltmeter in serles with
a 1.5-volt cell and joined this across the two
terminals on his variable condenser. He found
that a reading was obtained on the meter, no
matter where the condenser was adjusted,
and he therefore assumed that the condenser
was shorting. What was wrong with his test ?
Three books will be awarded for the first three
correct solutions opened, Mark yourenvelopes
Problem_No. 128 and address them to The
Editor, PRACTICAL AND AMATEUR WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street,
Strand, London, W.C.2. Entries must be
received by the first post Monday.

e

e amon
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Solution to Problem No. 127

The choke was of such a size that it had an extensive
fleid. Its position in the receiver caused the field to
interact with that of the grid coil and thus caused
oscillation, irrespective of that which was caused by
the reaction circuit proper. The choke should have
been mounted at right angles; or screencd,

The first three correct solutions opened in respect of
Problem No. 126 were from the undermentigned
readers, 1nd books are being forwarded to them:
M. Eisen, 2, Carlton Street, Liverpool, 3; R.‘F.
Alden, '85, tHenley Road, lJford, Essex ; R. Press,
75, Efﬁngfmm Road, ]Iomcey, N.8.'

Novel Dance Music Programme'
ANCE music lasting forty-five minutes
without a vocal refrain is a novelty
whlch Howard Jacobs and his Orchestra
will introduce on March 5th. Solos will
be a feature of the programme, but these
will be instrumental in place of the usual
vocal. The orchestra will play
popular music and when the refrain
; 18 reached a solo instrument, which
may bc a saxophone, a violin, or a
: trumpet, will be heard instead of a
voice. Every soloist will be a virtuoso.

| Stanton Ironworks Band
IN the Midland Regional programme
on March 4th, John Turner ‘con-
ducts the Stanton Ironworks Band
in a popular programme, and J. W.
Mallard, of Smethwick, tells Black
Country stories in the interlude.

“ Standard English ”

MOST interesting subject has

been chosen for * Conversa-
tions in the Train *’ on March 16th—
‘Standard English.” The cause
will be championed by one who -is
well-knnown to listeners, and the other
characters in the railway compart«
ment will be an American visitor to
England and an English countryman
speaking in dialect.

Broadcast Plays During March
LAYS to be broadeast during
March include two written
specially for the microphone, a’
Shakespearean comedy, a Tchekov
production, and * Ambrose Apple-
john’s Adventure,” a comedy by
Walter Hackett which ran for many,
months at a London theatre with
the late Sir Charles Hawtrey in the
name part. Peter Creswell will pro-
duce ““ The Taming of the Shrew ’ on
Sunday, March lOth, and in the same
week ‘““The Three Sisters,” by
Tchekov, will be broadecast, Barbara
Burnham producing. The ph.ys specially
written for broadcasting are a dramatisation
of Sir Walter Raleigh’s “ Last Voyage * and
* Charlemagne,” by Mirande.

Village Life Broadcast

ILLAGE life of the present day in its

various aspects, and the effect upon it
of such recent changes as the growth of
the motor bus service, will be the subject
of a discussion in the Midland programme
on March 4th. Those taking part in this
broadcast are Geoffrey Boumphrey and
Graham Castle.

¢ Weather Forecast”

THIS is the title of a dramatic talk, by

J. S. A. Salt, which will give listeners
an impression of how the weather forecast
i8 made. The talk will be broadeast on the
National wavelength on March 9th. After
a short reconstruction of the history of
weather forecasting, listeners will be given
a demonstration of how reports come into
the Meteorological Office from all parts
of Europe, and from ships crossing the
Atlantic. An explanation will follow of how
from these reports a weather map is pre-
pared every morning, and how the weathct
forecast, which the announcer reads at the
microphone, is. compiled. The immense
amount of work behind this very important
service is full of interest and inherent
dramay
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" IMPORTANT NEW SERIES -

TELEVISION FOR ALL-3

AST week readers were given a general
survey of the reception of high-
definition television signals, but since

this involves so many new conditions, when
compared to everyday wireless listening, it
is necessary to sectionalise the equipment
involved, and in this way appreciate how
the individual parts perform their own
specific function.

Perhaps the most unfamiliar part of the
equipment, which is shown s2 well as an
avtist’s pictorial impression in Fig. 4 in
last week’s article, is the cathode-ray tube
itself. This component, wholly electrical

in its operation, that is to say, it includes,

no mechanical moving parts, has proved,
up to the moment, the only really. satis-

factory item for reproducing at high | general rule. This brings about an action
) iderllltical to that t:imkingi‘plaée
y ; it/ in the reeeiving valves of your
Aﬂ Ode WI/% ﬁ/ /b.p "7.5, ;/ve own radio set. The flow of |
\ poreniia, current is really an electron
% movement (it is. as well to
//‘f remind readers that electrons
» PR are really minute particles of
Pt negatively charged elec-
7o D.C. - ——H tricity) in the wire, and this
SU - / )g:—:—;: pdly -, - movement is so violent that
- P Io y BRI -SE many of the electrons over-
NINT come th((la Wire’% S‘llr(fiac?f ten-
e sion, and are “ boiled off ” or
/) 0, \: E/ ecfron escape, just the same as
Ca’. oade Slfream vapour will rise from the

Fig. 1.—Indicating the effect of the anode on the electrons.

cfficiency the proposed 240-line television
images which are to be radiated from the
television station when it is built.

In Passing

It should be said straight away, however,
that while cathode-ray tubes hold a rather
undisputed position for this work now, it is
not a natural corollary to assume that this
will always be so. It certainly is difficult to
conceive how a mechanical substitute can
carry out a similar task with the same
results, but I am sure that this condition
will not pass unchallenged by protagonists
of other mechanical or electrical methods.
This form of healthy competition will
stimulate further improvements in every
direction, so that lookers will in this way
rcap considerable benefit and hasten the
day when ¢ perfect’ results will give
complete satisfaction to the greatest
majority.

It must not be imagined that a cathode-
ray tupe takes only one form. Just asinthe
case of wireless valves, so there are several
types manufactured for certain specific
purposes, and every tube is not suitable for
building up high-definition television
pictures. Some tubes are filled with gas
to give internal ionisation, while others are
completely evacuated. The general prin-
ciples of operation are the same, however,
so these will be discussed first and sug-
gestions can then be made for the choice of
the best ty pes of tube which can beemployed
to give really good results.

Electron Emission

In the ordinary course of events a
specially-shaped glass envelope encloses
the whole electrode assembly. The shape
of this is such that a long cylindrical section
encloses the individual electrodes (there are
several of them) and at theend it takes on a
pear shape to terminate in an almost flat-cir-

Cathode-ray Tube Television

By H. J. BARTON CHAPPLE,
BSc, AMIEE,

P -

cular end which acts finally as the viewing
screen. i

The essential electrodes of these tubes
are shown in the top compartment in
Fig. 4 (previously referred to), and taking
these separately the first is the cathode or
filament. This is a thick oxide-coated
filament through which is passed a steady
direct current of just under an ampere as a

surface of a boiling liquid.

Producing an_Electron Beam

If left in this condition the electrons
would merely return to the filament
surface, this agitation or movement con-
tinuing all the time a current is made to
flow through the cathode. It is necessary
to remove some of these electrons, however,
and here again we * borrow” from valve
technique by placing in front of the filament
an anode in the form of a circular disc, to
which is applied a high positive potential.
This will attract the free electrons to its
surface just the same as the anode or
%[ate2 of a rectiving valve, ‘as shown in

ig.

The real function of this electrode is,
however, not a * collector” of electrons,
but really an accelerator of electrons.
That is to say, it attracts these negative
particles of electricity away from the
filament not with the purpose of making

Tube envelope ~_

Deflector plates

them flow in any external circuit, but to
direct them forward with an extremely
high velocity towards the belled out front
end of the tubeg

Now it is essential that the beam or
stream of electrons which* pass forward
in this manner should be of narrow section,
or, -what is a better way of expressing the
condition, they must be ‘‘ focused’’ to a
small * point ’ sectional area on the front
screen. This is done in a dual way. First
of all, the anode is pierced at its centre
with 'a small orifice so that electrons can
pass right through it, as shown in Fig. 1.
The diagram shows, however, that many of
the electrons are lost in so far as' their
passage through the hole is concerned.

Focusing
To neutralise this a focusing electrode

| or gun (often referred to as the Wehnelt

«cyhinder, - after - the first scientist who
“devéloped the idea) is interposed betwecn
-the filament - and the anode. Actually,
-this cylinder surrounds the filament as a
shield, and if a negative potential is applied
to it the effect will be to produce a *‘ repul-
sive ”’ field as far as clectron divergence
is concerned. The clectrons are in this
way concentrated or directed in a stream
towards the anode aperture (see Fig. 3)
where they immediately come under the
influence of the positive potential applied
to it, and are thereby accelerated at an
enormousl y high speed through the orifice
to pass towards the front screen as a
beam.

The front screen is the large, ncarly flat,
glass surface, the interior of which is
sprayed carefully during the course of
manufacture with a chemical preparation,
which, when dry, gives the appearance
of a light greyish paint. Owing to the
extremely high velocity of the clectrons
they cause the screen to fluoresce or glow
brightly at the point of impingement.
Provided the potentials applied to the
shield and anode have been adjusted
correctly in.relation to one another, then
the glow is limited to a minute area of
light where the beam is focused on . to the
screen.

Front screen

Fig. 2—Producing the scan with
deflector plates.
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‘Moving the Spot

This is really the scanning spot, whose
function is to carry out a movement
geometrically similar to the scanning
operation at the transmitting end, and so
build up a picture in terms of light intensity
variations. The next thing to consider,
therefore, is the method employed to
control the position of the spot throughout
the whole scanning operation. In practice
this is effected by static or magnetic

Shield

4

Cathode

deflection. Each method has its own
particular advantages (and disadvantages),
but for the purpose of explanation the
static deflection scheme will be described.

Consider for a moment what the cathode-
ray tube is doing with the arrangements
we have just detailed. The cathode shield
and anode have brought into action a
steady stream of electrons moving at high
velocity towards a screen which fluoresces
at the point where the electrons strike
the interior surface. This is equivalent
to a water hose with a fine nozzle, where
the high pressure of water forces it out
of the nozzle orifice so that it can be
l"directed in a straight stream, say, against
a wall. To cover the wall with water it
‘would be necessary to move the nozzle
‘with the hand so that section by section
the water impinged on the wall surface,
these sections being chosen haphazardly
or in well-defined ‘‘lines.”

Static Deflection

Reverting to our electron stream ‘e
could, of course, move the electrode system
bodily within the tube to give this screen
coverage in the same way as our garden
hose, but the complications introduced by
a scheme of this character would be
enormous. The very nature of the electron
stream, that is, moving negative particles
of clectricity, provide the clue to the easy
solution of our problem. Suppose that
near the anode, but between the anode
and the screen, is placed vertically a pair
of metal plates so that the electron stream
‘passes between the plates on its way to the
screen. Without any potential applied
to the plates, and hence no field of static
lines of force between them, the stream
of electrons will be undisturbed and
continue to pass to the same point on the
Screen.

A potential applied to the plates, however,
will cause the beam of electrons to move to
the left or to the right according to the
direction of the static field. If, therefore,
the potential is varied continuously (say,
for example, by the application of a sine
wave voltage) the beam will move to and
fro in a horizontal direction in sympathy
with these voltage variations. This will
cause the spot on the screen to trace out a
horizontalline, and if the voltage variations
are fast enough, the spot will move to and
fro so rapidly that the eye will receive the
impression of a contintous line of light

d\ Anode

‘Fig. 3.—Showing the “ focusing *" eflect produced by the shield.

AMATEUR TELEVISION

owiqg to the phenomena Lknown as
persistence of vision.

Double Movement
To give a complete scanning motion,
however, it i8 necessary to impart a vertical
movement to the spot of light. This is
effected very simply by placing a second
pair of small rectangular metal plates
between the first deflector plates -and the
anode, the mounting of these plates being
horizontal or at right angles to the first
pair. The whole scheme of things will be
made clear by a reference to Fig. 2 which
shows .the two pairs of deflector plates.
The last pair, from a reasoning similar to
that given for the first pair, will move the
beam up and down in a vertical direction
when a varying potentialisapplied. Hence,
the line AB is derived through the medium
of the vertical deflector plates,
while the line CD results from
the horizontal deflector plates.
.In television parlance we
say that the vertical plates
give the high-frequency scan
or line definition, while the
horizontal plates bring about
the low-frcquency scan which
is .equivalent to the number of pictures
per second used in the television system.
To take the concrete case of the proposed
high-definition television service recom-
mended by the P.M.G. television com-
mittee we have 240-line definition and
25 pictures per second. The frequency
of the L.F. scanning potential is therefore
25 per sccond, this being applied to the
horizontal plates, while in the case of the
high-frequency scan this becomes 240 by 25,
thatis 6,000. Waysand means for bringing
about this double effect must be devised
and this will be explained in next week’s
issue,

NEWNES' TELEVISION and
SHORT-WAVE HANDBOOK

RESERVED COPIES READY

FOR YOU NEXT - WEEK.
Thousands of readers who
have been collecting Gift

Tokens in connection with our
wonderful Television Book
are looking forward eagerly to
next week. Why? Because, as
they have been collecting Gift
Tokens from No. 1, they will
"have their fourth next week
and will therefore be sending
for their copies of NEWNES’
TELEVISION & SHORT-
WAVE HANDBOOK.

This book, expressly te-
printed at the urgent rcjuest
of readers who missed the first
offer, will tell you all you want
to know about the new science.

Don’t forget to send in your
application immedidtely you
have cut the Gift Token from
next week’s issue of *“ Practical
and Amateur Wireless.”

‘March 2nd, 1935

. CATHODE - RAY

. TUBE COATING

HE new and specialised technique
which is now being developed in
connection with cathode-ray tube

manufacture and use is intensely interesting.
Coupled with this is the fact that at the
moment it seems highly probable that these
electron image devices will serve as the
medium for producing the initial high-
definition. television pictures. Any special
feature in connection with them, therefore,
should be studied by readers so that when
the appropriate time comes they will at
least be familiar with the devices, if only
from a theoretical standpoint.

With ordinary thermionic valves it is not
possible to see the electrode assembly with
most types, owing to the silvered appearance
of the inside of the glass envelope resulting
from the process known as ‘* gettering.”
If a cathode-ray tube is examined a similar
opacity will be observed, but for an entirely
different reason. It is quite a common
procedure in C.R. tube manufacture, the
internal coating of the glass walls extending
from the narrow neck of the tube at the
base right up to the bell-shaped mouth at
the far end to the edge of the screen of
fluorescent material. This coating is actually
a conducting layer, being brought into-play
frequently in connection with the focusing
on to the screen of the stream of electrons
emitted from the incandescent cathode.

If this internal layer has a bright surface
it ean quito frequently cause trouble,
owing to the light reflections which
inevitably occur. It is for this reason that
recourse is made to a proprietory product
called * Aquadag,” which in effect is
colloidal graphited water containing about
20 per cent. by weight of graphite, This
is deposited on the glass of the tube, and
results in a rather dark matt surface, which
is quite opaque but electrically conductive.

When used in this colloidal form it
adheres very readily to the glass in the form
of a film of uniform thickness, the desired
depth boing governed very easily in the
coating operation by controlling the con-
centration of the graphite employed (the
Aquadag in use is generally diluted with a
quantity of electrolyte-free water) and
algo the number of coatings applicd.

The process of coating is really quite a
simple one, although of course due pre-
cautions must be taken to see that the
solution is quite free from impurities.
Each film on the glass is formed by
svphoning the liguid from a chamber into
the C.R. tube, having suitable air vents
and overflow pipes to govern exactly the
height to whicﬁ the liquid will rise. When
more than one coating is to be applied it is
best to let each layer dry before another is
given, the drying process being carried out
by passing warm filtered air into the tube.
Quite apart from the electrical properties
imparted by this dark matt coating it is
generally conceded that the appearance of
the cathode-ray tubes are enbanced also.
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AST week we finished the description
of the L.F. amplifier, and before
going on to describe the constraction

of the parts for an H.F. unit, we thought
it better to deal with the construction of an
H.T. battery eliminator. There will natur-
- ally be some réaders who require an elimin-
- ator for operation from D.C. mains, whilst
others will wish to feed the unit from an
A.C. supply. So that both requirements
may be met we will start by deseribing
- a D.C. unit, later dealing with the additional
parts needed to convert it for A.C. 1In

order to make this matter perfectly clear,
SMOOTHING CHOKE

LT+
(\';'A.g..m, 4MFD, 4MFED.
FUSE
HT~ b —O<O——

~
X
o |.
=]

.
Te

perhaps we ought to explain that an A,C.

= o

2MFD. Fig. 1.—The circuit of the D.C.
eliminator described.

transformer

PRACTICAL AND AMATEUR WIRELESS

j Constructional Details are Given
{ foraHigh Tension Battery Eliminator
j for D.C. Operation, all the Chief
j Components  being Home-made

Making the Smoothing Choke
But it is time we started to consider
the constructional work, for there is
a good deal to be done.
+ | ponents that '‘we shall have to
make are the smoothing
choke, potential divider, and
D.C.MAINS £qe8, since it will be practi-
cally essential to buy f[the
smoothing condensers ready
made, for reasons explained
last week. Suppose we start
with the choke, because this
is made in almost exactly
the same manner as the L.F.
described last week.  The

Lo (1 o (0000 > (142

- an

unit actually comprises a D.C. unit with | choke requires to have an inductance

the addition of a mains transformer and
rectifier; consequently, all of the parts
specified for the simpler model will be
required for the other one. 1

An H.T. battery eliminator to operate
from direct current is a particularly simple
piece of apparatus, consisting of nothing
more than a smoothing choke, two or
more smoothing condensers and the neces-
" sary resistances for providing different
output voltages. The circuit of the simple
unit to be described is given in Fig. 1,
where the parts are marked for easy

identification by those readers who are BRASS ANGLE

as yet unfamiliar with theoretical diagrams.

Fig.

Alternative Voltages
It will be seen that a tapped resistance
ig connected in parallel with the output
leads, and the purpose of this is to provide
any particular voltage that may be required
between the maximum and zero. This
tapped resistance is gencrally referred to
as a potential divider, for obvious reasons ;
“and although this system of variable:
voltage supply is not now widely employed,
it is the best for our particular purpose,
since it simplifies the constructional work.
As shown, the circuit has provigion for one
variable tapping only, this being in addition
to the maximum voltage point for feeding
large power wvalves, but any number of
additional tappings could easily be provided
by using the extra connection shown in
broken lines.

SHORT LENGTHS OF 16 GAUGE

T.C.C.WIRE DRIVEN INTO
FORMER

6 RIBBED EBONITE
FORMER
BRACKET

2.—Showing how the former is prepared
for the potential divider.

of approximately 25 henries
when carrying the full output
current—in the present in-
stance about 20 milliamps
will be ample, this being
sufficient for the average
three-valve battery receiver.
The choke can’ thevefore be
made by using three dozen
No. .5 . stalloy. stampings,
like those for the L.F.
transformer, for the core. A

SERMINAL
SOCKETS

winding spool like that des- C A7
§ g HASSIS
cribed last week, but without - i

the central «“ cheek,” willalso
be required, and this should
be filled with 40-gauge enam-
elled wire, of which a total

The com-"

of about 6oz. will be required. There
is no need to describe the method of
winding, since this is exactly as in the case
of the transformer. The same remarks
apply to the fitting of the core stampings
and the provision. of a terminal plate,
although in the present instance ‘only two
terminals will be required. -
We should mention in passing that the
whole of the current passed through the
smoothing choke will not be available for
high-tension purposes, since there will be a
“waste’™ of about 8 milliamps across
the potential divider. If, therefore, it is
desired to have an output in excess of
about 12 milliamps it will be necessary to
use a choke of larger size, and this might
well be made round a core consisting of No. 4
stalloy stampings. The method of making
such a choke was fully described in the
issue of Practicar, WirELESS dated Decem-
ber 23rd, 1933, and we would ask those
readers who are interested to turn up that
back number ; if it has been misplaced, a
copy can be obtained from The Back No.
Dept., Geo. Newnes, Ltd., Exeter Street,
Strand, London, W.C.2, for 4d. post paid.

The Potential Divider

Attention can now be turned to the
potential divider, and this component
can be made fairly easily by winding
approximately loz. of 40-gange silk-
covered nickel chrome resistance wire
on a ribbed ehonite coil former. The
ribs must be slotted, as described three
weeks ago in connection with the H.F.
choke, but there should be eight slots
instead of six; dimensions are given in
Fig. 2. Terminals arc fitted to the ends
of the former exactly as for the choke, buw
these arc used as a means of mounting
the component on small angle brackets
made from strip brass, or taken from a
Meccano set.

A number of tappings are required, and
(Continued on next page)

Fig. 3—Showing how the potential divider is mounted on the
underside of the chassis and flexible leads taken from the
tappings lo terminal sockets mounted on the chassis runner.
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(Continued from previous page)

some simple and reliable method must be
devised for making these, especially since
the fine wire we are using is so easily broken.
The best method is to fit a number of short
lengths of 16-gauge tinned copper wire into
the former at various points, as shown
in Fig. 2. This is done by drilling 1/32in.
holes into the ebonite, roughly tapering
the ends of the short lengths of d.c.c. wire,
and driving these into the holes. It will
be found that a tight fit can be obtained
in this way, and that the tapping leads
will remain firmly in positicn, even when
connecticns are subsequently soldered to
them.

With regard to the winding of the resist-
ance wire, this is quite simple by com-
parison with the winding of the L.F.
transformer and smoothing choke. If
the slots in the former have been made
about }in. deep the wire will just about fill
the eight of them, but there is no need
to count the turns, provided that approxi-
mately the same amount of wire is wound
in each section.

Winding and Tapping

Start by carefully baring the
end of the wire, either with the
blunt edge of a knife blade, or by
burning off the silk covering with
a lighted match, and then bind
the bared end round thc first
projecting length of 16-gauge wire.
Do not solder it yet, but proceed
to wind on the resistance wire
until the first slot is nearly full.
Then, . dery carefully, bare the
wire for about lin., without cut-
ting or breaking it, and wind the
bared portion round the second
projecting lead. Again continue
with the winding, repeating the
tapping process at the end of each
section. It might be found as
the end of the former is reached
that too much or too little wire
has been wound in the earlier
slots ; even if this is so it does
not matter very much, and the
remaining wire can be divided
out among the later slots.

When the winding is complete
apply a trace of non-corrosive
flux (Fluxite, for example) at the
points  where the resistance wire
has been bound round the tapping
leads and then guickly touch each of these
points with a well-tinned, hot soldering
iron. .

The resistance unit can next be mounted
on the eliminator chassis as shown in Fig. 3.
As may be seen, leads are next taken
from the tappings on the potential divider
to terminal sockets fitted to one of the

A 7F

¥

(VAR1ASLE)
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chassis runners. These sockets may be
Clix or Belling Lee, and should be provided
with insulating washers. Connections from
the tappings to the sockets are made by
means of short lengths of flex soldered to |
the projecting leads on the potential divider.

Fig: 4.—~This skeich shows how the mains
uses can easily be made.

Here again, care must be taken in soldering
the leads to ensure that the iron is hot
and is applied only for a few seconds.

Mains Fuses
The two fuses in the mains leads may be
made next—unless the constructor prefers

Mgrchind, 1935

as possible, and to ensure that it will melt
should the current rise o more than } amp.
or 50. These fuses are only to protect the
smoothing choke and mains supply in
case of a short circuit, and should be
additional to any safety fuse fitted in the
receiver itself.

The method of connecting the various
parts is shown in Fig. 5, the components
are not shown mounted, since the size of
the chassis will depend upon whether or
not the A.C. portion (mains transformer and
rectifier) is to be added later. If the unit
is for D.C. use only, a chassis measuring
approximately 10in. by 8in., and having
14in. side runness will be suitable, but the
complete A.C. eliminator. will require a
chassis just about twice this size, if the
rectifier units to be described next week
areemployed. Alternatively, the present
unit may be made up as shown, and the
A.C. section added later as a second small
umt.

It will be seen from Figs. 1 and 5 that a
fixed condenser is included between the
negative H.T. lead and earth ; this may not
be essential, if the negative lead is earthed,

but it is . always desirable as

0y asafety measure. When the con-
AE?A%’ZNG denser is included, the carth lead
/ should be transferred from the

AT [AMAX)
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Fig. 5—A piclorial diagram of the circuit shown in Fig. 1, showing

the connections to the various components.

to buy them in ready-made form, or to
employ a couple of flash-lamp bulbs
mounted in suitable holders. They can
easily be made, however, by using a strip
of tinfoil held between two terminals
mounted on a strip of fibre, as shown in
Fig. 4. The tinfoil should be cut away in
the centre until the junction is as thin

terminal provided on the receiver
to the appropriate terminal on the
condenser.

The Smoothing Condensers

All the smoothing condensers
shown should be rated at not less
than 250 volts working when the
unit ig for D.C. only, or not less
than 350 volts working when the
A.C. unit is being made. Any good
make of condensers may be used,
but it isimportant that they should
be of reputable British make—
“ cheap and nasty > foreign con-
densers will rarely stand up to
their rated voltages.

With regard to the voltages to be
obtained from the various tap-
pings, it can be taken that the volt-
age from any particular tapping
point will be very approximately
in proportion to the distance
of that point from the
positive and negative ends of the
potential divider. For example,
the middle tapping would provide
about half the total (mains)
voltage, the third tapping from the
positive end (after the second winding sec-
tion) would provide a voltage of about two-
thirds the mains voltage, and so on. The
tappings may be used for feeding the anodes
of detector, H.F. or L.F. valves, as well
as for feeding the screening grids and
auxiliary grids of S.G. valves and output
pentodes.

CCORDING to a recent announcement
by the Air Ministry, plans have been
approved for the establishment of

new civil aviation wireless stations in this
country which will provide openings for a
substantial number of experienced wireless
operators. For the present, applications
will be entertained only from time-expired
wireless operators of the Royal Air Force
who have extensive practical experience of
direction-finding, ground stations, radio
telephony and telegraphy, and general
maintenance of wireless. Good rates of
pay are offered. Applications should be
addressed to the Secretary, Air Ministry,
Kingsway, London, W.C.2. The detailed
plans referred to provide for the establish-
ment of a chain of wireless stations through-

CIVIL AVIATION:
WIRELESS PLANS

out the country so as to afford full facilities
for direction finding, for communication
with aircraft, and between airports.

Six More!

Three new stations came into operation
last year at Hull, Portsmouth, and New-
townards (Belfast), A further six are
under construction and will be placed at
suitable sites during 1935. These sites are
being chosen with the object of providing a

direction-finding network covering the new
internal routes, as well as to serve the needs
of individual aerodromes. As the exact
course of the development of new air
lines in Great Britain cannot at this stage
be aceurately predicted, the wireless equip-
ment will be mounted on vehicles capable
of being easily moved from place to place.

At Heston

In addition to these mobile stations, a
limited number of permanent stations of
higher power are to be erected. The first
of these will be established at Heston
Airport to relieve the growing congestion
at Croydon. It is also the intention of the
local authorities to build a station in the
Channel Isles,
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LTHOUGH there have been several
previous articles dealing with the
subject of automatic volume control,

there is still plenty to be written on this
subject, especially for the experimenter.
It is well known that there are many
diffcrent methods of fitting A.V.C."to a
receiver, and it is interesting to try the
various systems and to compare the results
obtained, preferably making notes of vhesc

LETECTORY

&

Ownrs ForMeTER.

Fig. 2.—This skeletori pictorial circuit shows
how the arrangement illusirated in Fig. | can

be modified to provide delayed A.V.C.

in the log book ‘which every experimenter
should keep.

In this series the aim has been to describe
interesting tests and experiments that could
quickly be made, and so the present article
must not be considered as a complete guide
to A.V.C, but rather as an attempt to show
where experiment is desirable, and to show
how some of the simpler forms of A.V.C.
may be tried out,

Limitations of A.V.C.

In the first place it should be pointed
out, mainly for the benefit of the less-
experienced experimenter, that automatic
volume control can only be applied to
receivers having at least one stage of high-
frequency or intermediate-frequency ampli-
fication. It is, in fact, not possible to get
a very valuable amount of A.V.C. action
without the use of two H.F. stages. Never-
theless, the principle of automatic volume
control can be applied to the simplest of
sets in which a variable-mu valve is fitted.
The most convenient arrangement for the
preliminary trial is that shown in Fig. 1,
where it will be seen that a fixed condenser
and a WX6 “ Westector  are connected
in series between the anode of the detector
valve and earth, a fixed “ load ”’ resistance
of 100,000 ohms being connected in parallel
with the high-frequency metal rectifier.
A lead is then taken from the “ top » end
of the rectifier fo the lead (from the tuning
coil) that previously was joined to the slider
of the variable-mu potentiometer.

The Subject of this Week’s Article is

Automatic Volume Control

By Frank Preston

How the Circuit Functions

This circuit arrangement is well known
and is by no means new, but there are
doubtless still many constructors who have
not tried it for some reason or other. The
principle of operation is very straight-
forward and simple, being as follows:
A certain amount of the high-frequency
energy in the anode circuit of the detector
valve passes through the .001-mfd. fixed
condenser to the * Westector ”’ ; here it is

rectified in the normal manner, so that one
end of the rectifier becomes negative with
respect to the other.
voltage

In other words, a

D.C. i developed across the

Fig. 3—A greater measure of A.V.C. can be
obtained in a single H.F. receiver by using the
* poltage-doublery'’ rectifier circuit shown here.

Fig. 1.—Showing how a ** Westector "' can be
used for simple A.V.C. by connecting it

earth.

rectifier, and the extent of this voltage
depends upon the intensity of the signal
“currents in the detector anode circuit.
Thus, as the signal intensity increases, the
voltage between the ends of the rectifier
increases, and vice versa. And since the
latter voltage is applied to the grid of the
variable-mu valve in the form of negative
bias, the bias increases in the same propor-
tion as does the output from the detector
valve. It is known that the amount of
| amplification provided by the variable-
mu valve varies inversely as the grid-bias
voltage, and it can therefore be seen that
the function of the circuit is to reduce the
degree of amplification on stronger signals.

The main objection to this, however, is
that the rectifier causes a certain loss of
energy duc to its by-passing a certain
amount of the useful signal current in the
detector anode circuit to earth. It does
this on all signals, whether strong or weak,
and thus affects the range of the receiver
to a certain extent. At the same time this
loss may not he very great, and probably
no more than that which occurs when a
fixed anode by-pass condenser of about
.0003 mfd. is employed. The A.V.C. circuit
does, however, cause the H.F. valve to be
biased on all signals, and thus limits the
degree of amplification available on weak
stations.

Delayed A.V.C.

This trouble can to a large extent be
overcome by arranging that the A.V.C.
action is delayed, or not applied until the
output from the detector reaches a certain
value. To delay the application of
additional negative bias to the variable-
mu valves it is only necessary to con-

HE Crowes

between the anode of the detector valve and AorivcreR

(Continued overleaf)
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nect a battery of suitable voltage in
series with the *‘ Westector,” the poles
of the battery being so connected that the
voltage *‘ opposes ” that provided by the
rectifier. The idea is shown in Fig. 2, where
a potentiometer is wirecd in parallel with
the “ delay ” battery, so that the exactly-
correct voltage may be found by trial.

In trying out the two simple arrange-
ments deseribed above, it is important to

70l F

$ou. Cor.
AorEnTionErER.

Fig. 4—Manual and automatic volume
conlrol can be obtained by using the con-
neclions shown here.

disconncet any by-pass condenser con-
nected from the anode of the detector to
earth, and to disconnect one set of fixed
vanes of the differential reaction con-
denser, where this is provided. If this were
not donc the condenscr would be in
parallel with the rectifier and would there-
fore “ rob ” the latter of the H.F. current
which should feed it.

The very simple A.V.C. circuits described
above will not prove very satisfactory in
the case of a receiver having only a single
H.F. stage, because the bias voltage
developed will be insufficient to reduce the
amplification of the valve by the necessary
amount. A somewhat greater bias voltage
may be obtained by using the circuit
shown in Fig. 3, and in which two *“ Westec-
tors” are used in series to provide a
“ voltage-doubler ” arrangement. The bias
voltage obtained by using this circuit is
nearly twice as great as that provided by
the previous arrangement, so that fairly
satisfactory control can often be secured
even when only a single variable-mu valve
is employed, provided that this is of the

T2 automatic controls is that shown in Fig. 4.

J0 000 Owms GE-
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high-amplification type. In this cirenit
arrangement, as in those previously men-
tioned, a delay action can be introduced
by inserting a grid-bias battery between the
positive end of the ‘‘ lower ” H.F. rectifier
and earth.

Combined Automatic and Manual

Control

One of the objections to adding A.V.C.
by one of the methods described above is
that the manual variable-mu volume con-
trol is dispensed with. There is no reason
why this should be so, however, for it is
possible to combine the manual and
automatic controls quite easily. In the
case of a mains set, of course, the manual
control is provided by means of a variable
resistance connected in the cathode lead

from the variable-mu valves, and therefore 2

that portion of the circuit remains unaltered
when A.V.C. is added. The position is
rather different in a battery receiver, but
one method of combining the manual and ‘
where it will be seen that the positive end
of the “ Westector,” and also the corre-
sponding end of the load resistance, is joined
to the slider of the bias potentiometer
instead of directly to earth. When it is
desired to have a delayed action, the
‘“delay >’ battery may be inserted as
indicated by broken lines.

Superhet Arrangements

The particulars given above and the
cireuits suggested may _be used equally
weil with either a * straizht ’’ receiver or

Fig. 5—When an
H.F. metal rectifier is
used as second detector
in a superhel, simple

AKC AV.C. can be ob-
tained by laking a
lead from (the negative end to the grid

circuils of the V.M. valves.
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Fig. 6.—This
circuit shows how
two reclifiers can
be used for second
delection and

delayed A.V.C.

Ve

with a superheterodyne, although in the
latter case an even simpler circuit arrange-
ment is possible, for the H.F. rectifier can
be used in place of the second detector
valve, the circuit being as shown in Fig. 5.
Here the *° Westector ” acts as both the
second detector and the A.V. control, thus
effecting an economy. The A.V.C. may be
applied to the intermediate-frequency
valves and also to a pre-dctector H.F.
stage, or to the pentacrid (where such a
valve is used). It will be obvious that,
when two or more valves are controlled
from the same source, the A.V.C. lead to
each must be decoupled, and it will be
found that a .25 megohm grid leak used in
conjunction with the usual .1-mfd. fixed
condenser connecting the earth terminal of
the coil to H.T.— will give all the decoupling
that is required to prevent all possibility
of interaction.

The circuit shown in Fig. 5 might well
be elaborated to that given in Fig. 6, when
a greater measure of A.V.C. action is
required, and when it is desired to include
a delay control. Here two * Westectors
are employed, and the most suitable degrec
of delay may be controlled by means of
the potentiometer shown. The same idea
may be applied to a mains receiver by
using the voltage drop across a variable
resistance included in the main H.T.— lead
for delay purposes. The resistance should
be chosen to give a total voltage drop of
about 10 volts, so that if the H.T.—
current consumption of the receiver were,
say, 30 milliamps, the resistance should have
a maximum value ‘of approximately 300
ohms. If the consumption were 20 milli-
amps. a resistance of 500 ohms would be
correct.

The Blue Spot ** Junior.t.

. BLUE SPOT EXTENSION |
| LOUD-SPEAKERS

Canpegmnns

-

¥ /
ON page 754 of our issue dated Feb-
ruary 9th, we illustrated and com-
mented on “ Blue Spot’’ extension loud-
speakers. The photograph supplied to us
for the purpose of illustrating our remarks
applied to earlier models which are not now
in production. We reproduce herewith
photographs of the “ Blue Spot Star”
(which retails at 98s.), and the *“ Blue Spot
Junior ” (which retails at 48s. 6d.). Fuller
details are available from British Blue Spot
Company.
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Hlmost every night more than a illion ears
listen to Blue Spot Speakers.

All these people have bought Blue Spot
Speakers because they realise that no other
speaker has the quality in performance and
construction that you get from Blue Spot.

Just ask your dealer to let you hear a‘Blue Spot
.in comparison with any other make and you
will understand why Blue Spot is so popular.

Send for Blue Spot Loudspeaker Pamphlet
No. P.R.8. It is full of interest.

BLUE SPOT

SPEAKERS & PICK - UPS

PRICES FROM 35/- TO 11 GNS,

THE BRITISH BLUE SPOT CO. LTD,,
Blue Spot House, -94/96, Rosoman 8t.,
" " Rosebery Avenue, London, E.C.1.
\ Telephone : CLE 3570.

Distributors for Northern Buglaod, Beotland
.and North Wales: H. C. RAWSON (8hef-
tteld and London) Ltd., 100, Loudon Road,
BHEFFIELD : 22, St. Mary's Parsonage,
Manchester ; Btrawberry Lane, Gallowgate,
Newcastle-on-Tyne ; 37, 38, 36, Clyde Place,
k Glasgow : 45, Bpringlank, Hull.

Y This Montl’s Big Feature.

Wonders of the
UNDERGROUND RAILWAY

HERE is a particular fascination about Underground
Railways. What, for instance, -is the Dead Man’s
Handle ? How can engineers, boring in the bowels of the
earth towards each other, be certain that their tunnels will
meet ? How do escalators and electric signals work ? These,
and many other most interesting questions, are all answered
in * Wonders of the Underground Railway,” which appears

in the March issue of ¢ Practical Mechanics.

Other special contents 'in the March PRACTICAL MecHanics include :
How tbe Automatic Pistol Works ; Escaping from Earth—Inter-Planetary
Travel ; Television for Beginuners; Marvels of Modern Caunals, ctc., etc,

Profusely
Illustrated
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A WAVE TRAP

COIL

ALL RECEIVERS

(including Supers)

for

This Circuit shows how simple
it.is to trap the unwanted signals
in your Set and listen free from

local interference.
ITE—

VO AsRiAL.

This

“WEAR

I

IRON-CORED COIL |
is the Secret!

¥O AERIAL
FERMINAL
or SfrT

Here is the big-
gest step forward
yet made in
Wave Trap de-
sign. With a
D005 Variable
Condenser  and
switeh, it is fitted
in  your aerial
lead and operates
on  both  wave-
bands. Bend
for full details.

76

Here is the suitable
switch
The snap action G.S.P.

switch should be used
with the Trap Coils for

wave changing. l ,
= 80~42

Price as shown
| The NEW
= UNIVERSAL
(TYPE “A") ':NIVERSATJ
COIL

TYPE A
This is & new edition
of the famous Wear-
ite Universal eoil,

and 750-950 metres
{with 0005 cond).
Buitable for aerial,

and with it an anode and

even higher degree band - pass

of selectivity is tunin g. ,
now possible. It - Price OJ

per

coverr 180 to 550 coil B

Ask for circuits showlng bow'to Lring
your set up to datel

}SEND COUPON TO-DAY !

b 5
f
|
L 4

To Messrs. Wright & Weaire, Ltd,,
740, High Road, Tottenham, London, N.17,

Please send me your
new booklet G.N.834
literature on the NEW
WAVE TRAP COILS
and the new: Universal
pe "A " coil. together
with ecircuits of the
“LP." (Lucerne Plan)
Receivers. and details
of your Power Packs.




LTHOUGH the average constructor
secms to be more interested in the
number of stations he can receive

with his set than in the ease with which
they can be tuned in, there are occasions
when he wishes to make a simple receiver
for “family ” use and’ which may be as

nearly “automatic” as possible. Gener-
ally speaking, a semi-automatic receiver
must be of complicated design if it is
intended for the reception of a large
number of transmissions, but if the user
is content to listen to the local Regional
and National programmes, with the addition
of Droitwich, a perfectly simple instrument
will suffice.

Simple Station Selection

The circuit, given on this page represents
a remarkably efficient, simple, and inex-
pensive two-valve battery receiver by
means of which three (or more in some
cases) stations can be received merely by
inserting a wander-plug into different
sockets. Thus it is only necessary to
mount three Belling Iiee sockets on the
panel and to have a plug, attached to a
length of flex, which can be transferred
from one to the other. If small labels are
glued to the panel above the sockets the
names of the particular stations to- be
received can be indicated on these so that
station selection is entirely automatic and
foolproof.

It will be seen from the circuit that
each of the sockets is connected to one side
of a pre-set condenser, the other terminal
of which is connected to the ‘‘ grid ”” end
of the tuning coil. Each pre-set condenser
is adjusted in turn so that it tunes the coil
to the wavelength of one of the stations
to be received. If it were desired to have
the set so that it could be tuned to any
other wavelength at will, it would only be
necessary to fit an extra socket and connect
‘this to one terminal of a normal variable
tuning condenser.

Special Features

Apart from the unusual tuning arrange-
ments the circuit has other interesting
features, such as the H.F.-pentode detector,
double pentode for Q.P.P. amplification,
and a variable tonc control acting upon
the output stage. Reaction is provided for
use when necessary, but normally it will
be possible to set the reaction condenser
to about its midway position and then to
leave it alone unless a little extra volume
is required on some particular programme.
It is for this reason that the reaction
condenser is shown as being of the pre-set
type; it can be then mounted inside the
set, so that a minimum number of controls
are required on the panel, The same
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Practical Details. are Given for the
Construction of a Self-
tuned Receiver with Q.P.-P. Output

Two-valve

remark applies to, the tone control, for
here the W.B. control unit is mounted
on the baseboard or chassis; normally
it will require to be adjusted only at
occasional intervals.

The Components

With regard to the components required,
it will be desirable to follow the specification
given in the panel on this page, but there
is no reason why slight modifications and
simplifications should not be introduced.

o ume agnen

LIST OF PRINCIPAL COMPONENTS
REQUIRED

Two valve-holders, one 4-pin and one 7-pin

ix

Two .0002-mfd. fixed condensers .(Dubilier, ¢
type 670) ] H

Four pre-set condensers, three ,0005-mfd.
and one .0003-mfd. (Polar)

One .1-mfd. tubular condenser (T.M.C.).

One 2-mfd. fixed condenser (T.M.C., type 25).

One 1-megohm grid-leak (Dubilier).

One type K.G.R. coil (Colvern).

One screened H.F. choke (Graham Farish,

£ type H.M .S.).

One Q.P.-P. input transformer (Varley, type
D.P.36). .
One 25,000-ohm fixed resistance (Dubilier

1-watt).
One tone-control unit (W.B.).
One on-off switch (Graham Farish).
Three panel-mounting sockets (Belling Lee).
Connecting wire, screws, flex, terminals, etc,
One “ Stentorian ’’ loud-speaker
One H.F.-pentode valve (Hivac).
Omne Q.P.240 valve (Hivac).

For example, the H.F.-pentode valve may
be replaced by a three-electrode valve of
normal detector pattern, or the tone control
might in somc cases be replaced by a
.01-mfd. fixed condenser when it is only
desired to * mellow ” the tone and not' to
If it is proposed to employ

control it.
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a different coil a certain amount of care

J should be exercised in its choice, ‘because

if some coils were used reaction would have
to be varied for nearly every station,
whereas the tuner specified provides fairly
uniform reaction over the whole of both
wavebands with a fixed sctting of the
reaction condenser.

Chassis Lay-out

The arrangement of the parts is not very
critical, and a fairly  standard lay-out
can be adopted, using a metallised chassis
measuring approximately 10in, long by
8in. deep, and fitted with 2in. deep side
runners. If the coil is mounted on the left
with the wave-change-switch spindle pro-
jecting . through the panel, the on-off
switch can be placed at the opposite end
of the panel, where it will match up with
the wave-change knob. The sockets for
station selection ecan then be placed in a
line in the centre of the panel, the flexible
lead with wander-plug attached coming
through the panel near the bottom and
half-way along. The valve-holders ean
most conveniently be placed in line at the
rear of the chassis, the Q.P.P. transformer
““ balancing ” with the coil. There will
then be space for the threc pre-set con-
densers in the centre of the chassis and near
to the corresponding sockets. Space will
also be found on the upper surface of the
chassis for the reaction condenser and the
tone control, whilst practically all the
remaining components can be mounted
conveniently underneath the chassis base-
board. Battery connections can best be
made by means of a battery-cord assembly,
of which the leads are joined directly to
the respective components. The lcads for
aerial, earth, and speaker can be taken to a
couple of terminal-socket strips mounted

(Continued on page 873)
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This is the circuit of the simple self-tuned three-valve receiver described,
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Making Short-wave Chokes

OR the short-wave enthusiasts, plug-
‘ in choke coils will be found very use-
ful, enabling different size chokes on the
various bands to be tried out. Most

PE TO DETERMINE
IéNGTH OF WANDING

REMOVE RESISTANCE

OLD CHID LEAK.

¥

o
SOLDER ENDS
OF WIRE HERE

A simple method of making short-wave chokes.

sxperimenters have some of the grid-leaks
enclosed in glass tubes lying around, so
why not put them into use as follows:
Take off the brass end caps, remove the
resistance wire, then glue the caps back on
the tube.

You now have an H.F. choke former with
a “winding space that will accommodate
enough wire for chokes in the 160-metre
and other bands.—J. S, (Huddersfield).

‘An Efficient Earth Unit
| AN earth unit having useful hygroscopic
properties can easily be made from
an old Daniell cell. The first step is to
thoroughly scrape the porous pot, con-
tinually rinsing under a running water tap.
Then, after drying, fill to within half an
inch of the top with powdered copper
sulphate. Obtain some pieces of pitch
from the top of an old high-tension battery,
melt them, and pour over the top of the
sulphate to the level of the porous pot top.
The next step is to cut down the side of
the copper container and hammer it out
flat, discarding the bottom. Now mark off
on the flat copper plate the outline of the
casing, as shown in the diagram. Cut it
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An efficient earth made'l{rom a disused Daniell
cell.
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READERS' =
ANKIES=

THAT DODGE OF YOURS!

Every Reader of ‘ PRACTICAL AND
AMATEUR WIRELESS” must have
originated some little dodge which would
interest other readers. Why not pass it on
to us? We pay £1-10-0 for the best wrinkle
submitted, and for every other item published
on this page we will pay half-a-guinea. Tuen
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 everyitem. Please note thatevery
notion sent in must be original. Mark
envéiopes * Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle.

» e ot
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out, and drill through a series of 3-16in.
holes. Now bend the plate around the
porous pot, slipping two brass bolts through
the holes in the lugs respectively, and
tighten the nuts till the porous pot is
gripped firmly. Make the earth conncction
to the upper bolt firmly, and after burying
the unit in the earth pour a few buckets
of water around the. area.—G. McGaHON
(Sunderland).

A Simple Remote Control Switch
HIS remote control switching device

movement which keeps the contacts clean ;
a glance at the sketch will explain. Fig. 2
shows the completed switch, which switches
the low-tension accumulator.—T. A. GURR
(Wallsend-on-Tyne). :

A Combined Filament and Eliminator
Switch

Wiee Socoerco On

showing connections.

the accompanying sketch, Fig. 1. On
pressing the “ off ’ push the core is drawn
in, and the nut on the end of the brass bolt
head presses on the lpose contact piece and
draws it back to the * off * position.

On pressing the “on” push the action
is reversed and contact is made by a sliding

consists of a bobbin (non-magnetic) | 7o foor OcGrsesramce 70 FUAMENT
3in. long by }in. diameter, wound with Corcanrr OF
26 s.w.g. wire in two coils, two spring Varves
contacts, iron core, and two bell pushes. A useful combined filament and eliminalor
These parts are assembled as shown in switch.
BELL PUSHES LOOSE CONTACT HE accompanying sketch
&l) A illustrates the combined
,, OfF oN F action of a handy filament and
Y16 BRASS /A eliminator switch in the *“ on and
\ £ off  positions.
_____________ ) ) The filament switch is an old
------ Eomed SodPE W rheostat, and is used for a de-
% o 7 o layed action, allowing time for
£ L(‘?I N the valve filaments to warm up,
8088/ IV/ - 768435 and also to take the load off
\ & OFF POSITION condensers, etc., before switching
. : j— on the main switch. The old
70 SET . 7 gpindle is taken out of the rheo-
—— \ stat, and a 2B.A. rod substituted
\ @] \ of sufficient lengtl’i‘ht,o take the
1 necessary parts. e resistance
g/rvoopa'g Bszg oI T =] J=tege should be “shorted ” so as not
B8088IN to have any resistance in circuit.
@] Theh sli((iier 1s gtt;z]d with a nut o:il
Ny each side, and the cam is tappe
ON POSITION and screwed on and locked with
Fig. |.—Details of a simple remote control switch, the nut. The ‘““cam’ should be

timed so that when the slider on

Fig. 2—The completed remote control swiich.

the rheostat is about three-quarters of the
way round towards the full-on position,
the cam is touching the lever on the main
switch. When turning back in the ¢ off
position the slider will nearly be “off”
when the cam is about to turn off the main
switch.—T. LANE (Sandown. l. of W.).
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AN INTERESTING MULTI-PURPOSE VALVE

A Description of the Recently-introduced Mazda ACHL.DDD Valve, which Provides Delection, Delayed A.V.C.
with Aural Tuning, and Inter-station Noise Suppression

HERE is no doubt that automatic
volume control has proved ex-
tremely popular, in spite of the few

disadvantages which it normally entails,
and although it does generally necessitate
the use of rather more complicated circuits
than are otherwise required. When A.V.C.
was first introduced there were many points
against it, but these have gradually been
eradicated by constant experiment and by
extensive research work on the part of valve
manufacturers,

" One of the greatest drawbacks to A.V.C.
when it was first used a year or two ago was
that, although it tended to eliminate
fading and prevent the detector valve from
being overloaded, it made the process of
tuning a powerful receiver a rather un-
pleasant task. This was_because the set
beeame more sensitive when not in tune
with a strong signal, so that the general
*“ mush ’ which comprises what is referred
to as inter-station noise became very
prominent. Thus, as the tuning dial was
rotated one heard a series of stations inter-
posed by loud scratching, hissing and
generally unpleasant noises. Thisdifficulty
was overcome by using a separate valve to
give “quiet” A.V.C., but the extra valve
naturally added to the complication of the
set. The principle upon which the first form
of Q.A.V.C. worked (as the quiet system
is called) was that when signal s.trgngth
fell below & certain predetermined minimum
a high negative bias was applied to the
first L.F. valve. In consequence of this
the valve became inoperative when the
receiver was off tune, or when tuned to
a very weak signal. This undoubtedly
eliminated inter-station noise, but fa_lrly
accurate voltage adjustments were required
to cause the negative bias applied to the
L.F. valve to come into, and pass out of,
operation at rather critical signal vo_ltages;
The valve had to function as a * trigger,’
and so the extra valve used to control the
bias voltage had to work on a sharp bend
in its characteristic curve.

Quiet A.V.C,

With the introduction of the double-
diode triode it became possible to secure a
measure of inter-station noise suppression—
which is really another name for quiet
AV.C. or “squelch ”—by using one of
the diode sections for the purpose. Another
rather important difficulty still remained,
however, which was that of securing
accurate tuning. The reason for this was
that any station could be heard at almost
equal strength over a comparatively wide
band of the tuning scale, due to the fact
that as the set became slightly de-tuned the

!-RATING
] Heater Voltage ... & 4.0
} Heater Current (Amps.) oo 1.0
Triode Section
Maximum Anode Voliage 250.0
Maximum Heater to Caths
ode Voltage o0 150.0
* Mulual Conductance
~(mAlV) e e £ob 2.7
* Amplification Factor e .35.0
* Anode Impedance .o 13,0000
*at Ea = 100; Eg = 0,

amplification of the H.F. stages was caused
to be increased. . For the benefit of those
readers who are not quite familiar with the
method of functioning of A.V.C. it should
be explained that the A.V.C. valve or
rectifier causes the H.F, valves to give less
amplification—due to the application of
more negative grid bias—when the strength
of the rectified signal is increased. On the
other hand, when the rectified signal
voltages are reduced, as they are when the
set is de-tuned; the degree of H.F. amplifi-

e Car Conreor Grio.
Coarine

Drooe 2
7

Carrooe

]
HEATERS

Fig. 2.— Showing the connections for the pins
of ‘the iriple-diode triode described.

cation is increased. From this it will be
seen why tuning appears to be broadened
when A.V.C. is employed, and why the
exact resonance point cannot so easily be
found.

Visual and Aural Tuning
As the receiver is de-tuned, however,
sthere is always a falling-off in quality, as

due to the side-bands of the transmission
being responded to in different degrees. The
objection just mentioned can be overcome
by fitting some form of visual-tuning
indicator which shows when the true;
resonance point has been reached, but this
is not always desirable, since the indicator
rather adds to the complication of the set,
and introduces another possible source of
trouble.

Later experiment showed that it was
possible to overcome to a great extent the
tuning difficulty by the use of an additional
diode connected to a double-humped!
tuning circuit preceding that used for.
feeding the diode which provides the
A.V.C. voltage. This development was due
to the Madza valve engineers, and the
triple-diode triode was introduced as a
result of their experiments. This valve,
of which a circuit diagram is given in Fig. 1,
not only provides amplified automatic
volume control, but also gives inter-station'
noise suppression, and makes aural tuning
perfectly satisfactory. The valve has six
differentelectrodes(in addition to the heater)
and is so constructed that the diode portion
is completely screened from the triode
which serves as first low-frequency ampli-
fier. It hasa 9-pin base, the connections for
which are given in Fig. 2.

It will be appreciated from what has been
written that this valve performs every
combination of functions which can be
performed by a double-diode triode, but
performs four of these instead of only
three, and thusrepresents adistinct advances
Of the three diode anodes shown in Fig. 1,
that marked D1 serves for diode detection
(preferably second detection in a super-
heterodyne), D2 is for compensated A.V.C.,

can be observed to a lesser degree even when | and D3 serves for noise suppression. It
operating an ordinary set without A.V.C., (Continued on page 8§83)
I FOOO/ MrFo.
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Fig. \.=—This circuit shows the connections for the valve when usedfor second detector, A.V.C.
noise suporessor, and first L.F, amplifier,
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Single-range Coils
UAL-WAVE and ‘“all-wave” coils
are all the rage to-day, and the close
limits of accuracy to which they are made
win nothing but admirstion. Yet there are
times when I, and perbaps many other
listeners, have need of single-wave coils
and are unable to get them.

Hereis a case in point. I recently wanted
to make a two-station set of the  quality ”
type which had to be as simple as possible
because it was for the personal use of an
old lady utterly devoid of mechanical ability.
As she was living well within the service
area of the Brookmans Park transmitters,
the short-wave National and the London
Regional were chosen as the two ‘ selected
stations.” One H.F. stage was decided
upon, with a variable two-gang condenser
for tuning, as the sét would then provide
a limited number of the more powerful
foreign stations for light relief when the
local stations failed to charm. The long-
wave stations were not required. partly
because they would mean an additional
control, and partly because their pro-
gramme value was not considered worth the
extra complications.

Two “ gangable” 200-500-metre coils
were therefore wanted. I would nof have
dual coils, on the principle that I objected
to paying for the long-wave sections
which were not required, and I had not
time at the moment to make the coils
myself. Catalogue after catalogue was
searched, and no suitable coils were dis-
covered. And then, at last, I found what
I wanted. I shall not say where, but I will
give a clue—they are listed by a firm
specialising in short-wave equipment, of
all things! I firmly believe that there is
still a market for modern and efficient
single-range (200-550 metres) coils, ac-
curately matched for ‘‘ ganging.”

A Scanning Suggestion
T is inevitable that many serious-minded
experimenters should now turn their
attention to television, especially when it
is realised that the Television Committee’s
report stated quite definitely that the
systems employed at' the transmitting end
should include, from time to time, any
new developments that warranted a trial
as a result of the Advisory Committee’s
investigations. The fact that high-definition
pictures are to be transmitted has made
1t necessary to use ultra-short waves as the
radiating medium, as this is the only known
method which will accommodate the
enormously high modulation frequencies
involved,

Many investigators still pin their faith
on the possibility of utilising the medium
waves for high-definition television, and
the scanning methods proposed are some-
thing in the nature of a compromise—
really a form of graduated exploration,

such as was incorporated in the original

commercial form of Baird disc-model
Televisor. [Here the first and last three
holes in the disc were rectangular and of
larger arca than the remaining twenty-four
holes which were of square shape. In this,
way the picture detail was of a higher grade
in the centre of the picture where, say, for a
close-up head and shoulder figure it was
most required, while at the edges a coarser
grain resulted.

Multi-spiral Scanning
ONE particular scheme which is inter-
esting in this connection gives a_lugh-
definition effect at the centre of the picture
(this secton, in practice, i8 circular), -and
allows the definition to fall off towards the
edges, where it is claimed the eye can best
tolerate such loss. In ecarrying this out
the scanning spot is made to follow ra‘\ther
an unusual course. It starts at the centre
and travels outwards in a gradually in-
creasing spiral. Then, on reaching the
edges of the circle it returns to the centre
by a gradually contracting spiral, this cycle
of operations continuing during the whole
time that a transmission is in progress.
The angular velocity of the exploring
spot is kept constant, and in consequence
the lincar velocity near the centre is low
(comparatively speaking), and this is
claimed to give a form of high definition at
a modulation frequency which can be accom-
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modated on the normal broadcast band of
wavelengths. On leaving the centre of
the picture the modulation frequencies
increase to give the same degree of de-
finition, but with this system it is proposed
to cut off these higher frequencies since
they cannot be transmitted within the
allocated sideband. The eflect, therefore,
is to give a picture which is graded in
definition, and no doubt for certain limited
purposes this would prove satisfactory.
Unfortunately, the subject rmatter which
could be transmitted would have to be
chosen so carefully that the resulting pro-
gramme would tend to be artificial in char-
acter and have little entertainment value.

Letters from Readers

NE of the most cheerful aspects of a
journalist’s lot is the  correspondence
he receives from his readers. It is nice to

1

know that one’s writings are read and
friendly letters from readers appear as
oases in the dreary desert of journalistic
work. I am certain that many music-hall
turns feel somewhat as journalists do, and
you will no doubt recall the gag which some
of them adopt.  *‘ Will any member of the
audience give me a number kctween one and
ten.” Someone in the audience, of
course, immediately blurts out *seven.”,
“ Thanks,” says the entertainer; “I just
wanted to know whether any member of the
audience was paying attention.” So a letter
from a reader does indicate that readers pay
attention to what one writes. All jour-
nalists receive letters which, can broadly
be classified into two groups—those which
are calculated to make him purr, and those
which make him see red and incense him so
much that he is tempted to 'land the editor
into an action for libel by writing a rude
answer; but the gentle answer turneth away
wrath, and however rude a reader’s letter
may be (and some of them are rude when a
particularly choice paragraph of mine
touches them on the raw) one must turn the
other cheek, write a pleasant, smoothing
reply, and utter the curses sotto voce,

Please Don’t
HESE musings are prompted by letters
I occasionally receive from readers
who ask my advice on altering a particular
design. Having conveyed everything re-
garding their family ‘history, past and
present, short of showing me the family
album, and occupied about two pages
of their letter saying precisely nothing,
they warm up to the real purport of
their letter. It usually runs some-
thing like this: I have been thinking
for a very long time about making a receiver
for a maiden aunt, a dear old soul that I
should very much like to please. I do not
know very much about wireless, and neither
does she. I would be glad if you could tell
me how I could make & receiver from the
enclosed list of junk which I have by me.
(Here follows list of junk.) I do not want
to be put to any expense, and if you have
a blueprint which you can alter so that I can
use these parts I should be very grateful.
Of course, my aunt will want to receive all
of the Continental and British stations, and
as she lives ten miles from the nearest wire-
less shop, if possible she would prefer a
crystal set. As I have said before, I do not
want to spend a lot of money, and if you
could help me 1 should be more than
obliged. (I have been a regular reader of
your paper sinc¢e No. 1.”> Funny how every
letter I receive seems to come from a reader
who has taken the paper since No, 1 —funny
because they all scem to be blessed with
particularly short memories. They ask
questions which have been answered many
times before !

How to Write a Letter
OW, much as I like to hear from my
readers, I simply have not the timc
to read a digest of their family history ; and
I think it is hitting below the belt to appeal
to the sentimental strain which ‘swells
within me by introducing hard-luck stories
about being out of work. Have I any old
junk which I would like to get rid of ? Can-
not afford to buy any more parts, etc.. etc.

(Continued overleaf ).
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{Continued from previous page)

If a reader wants my advice I hope he will
not mind my suggesting that he should be
brief, get down to brass tacks, so to speak,
straight away. For example, the above
letter could have been written thus: “I
have some odd parts by ine, as shown in the
attached list. Do you issue a blueprint
which will incoPporate most of them ? ”
Some letters wander about all over the place.

A reader will write for advice, send an order :

for a back issue, enclose a coupon which :
should be sent to our Presentation Dept.,
submit a wrinkle, and add a paragraph for
publication. All in one letter, mark you !
Letters for publication should be sent
scparately ; ~ wrinkles - should be sent
separately ; orders for back issues should
be sent to the Back Issue Dept.; queries
should be sent separately, and gift coupons
should be sent to the Presentation Dept.
Do take this friendly hint, there's good
chaps. Have a thought now and again for

the hard-working contributor as ‘well ag
the hard-working editor and make his job i

as easy as you can. If you disagree with
something which I write, don’t hesitate to
write to me about it, but be polite. I
destroy all rude letters.

An Interesting Proposal

HE trouble is, however, that although
a set of coils of one make are of equal
inductance within very fine tolerances. a
set of similar coils of a competing make,
while “‘ gangable” among themselves,
may be of quite different inductance from
the first. set. Similarly, two commercial
condensers of different makes will have :
different characteristics. Therefore, any
given condenser and its appropriate wave-
length dial will only be calibrated accu-
mtelv with coils of a certain inductance,
and it is possible to obtain reliable calibra-
tions only with a carefully-chosen selection i
of components. This makes it very awkward ;
for those constructors—and there are very :
many of them—who happen to have on
hand quite good condensers and coils which
they wish to embody in a new set.

What I should like to see on the market
is a range of efficient slow-motion drives, :
the indicating device of which is a knife- :
cdge pointer moving over an absolutely ;
plain scale. The material of the scale :
might be translucent so that it could be
illuminated if desired, and the surface ?
should be of matt finish, so that the user
can mark on it in pencil or ink any scale :
he may choose—wavelength, frequency, or
station names. Or perhaps some enter-
prising manufacturer may be prepared to ;
supply uncalibrated matt scales for use
with existing condenser drives—components :
which have reached to-day a very high :
mechanical and artistic standard.

Start a Technical Data Book

HOW many times, when in the throes of ;
designing a new set, or when trying :
to solve a technical pl'oblem, do you have :
to delve into your well-thumbed files of :
Pracrica, WIRELESS to find some tit-bit :
of information which you know was
published—*‘ let me see, I think it was
just before the show—or just after !
‘And how many times do you have to get
a scrap of paper and a pencil and work
out some formula or calculation which
you have probably worked out dozens of
times before but have forgotten the answer ?
I used to be like this, until I contracted
the habit of this Technical Data Book—
a habit which I heartily recommend to you.
Mine is an ordinary stiff-covered exercise
hook, but anything from a small pocket
book upwards will do. In this book I jot |
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READER who had built the £5 Super-

het complained that reproduction was :

:not up to his expectations, there being a.

definite lack of bass response. He men-

tioned in his letter, hovcever, that he was:
using a more expensive transformer than

that speclﬁed by the designer, and on making }
further inquiries we found thatsthis par-
ticular transformer had a much lower:
primary inductance than the one specified, :
and this, of course, accounted for his lack :

of bass. In this receiver there is no direct }

currént passing through the primary wmd- é
ing of the transformer, and therefore an;

i expensive component will not give better :

: results than a cheaper type. The specified
: transformer has a primary inductance of
approximately 80 henries when connected
as shown on the wiring diagram and there-
fore a good bass response is obtained. We
would point out, however, that even thlsg
high value of inductance is barely sufficient
{in receivers of the straight H.F. type using
ia WX6 Westector. When the WX6 is
: used it is suggested that resistance couplmg E
should be used.

Substituting Pentode for Power Valve
ANY of the older types of receivers
have a power valve in the output:
i stage and volume is sometimes found to be
madequate Substitution of a pentode for
ithe power valve can be relied upon to
{increase the volume provided that the:
;speaker has a pentode-matching trans-:
iformer attached. When the new valve is:
ifitted. it will.only be necessary to plug it :
iinto the power valve-holder and connect ;
i its side terminal to 100 or 120 volts on the ¢
i H.T. battery if the valve is of the four-pin
itype. If a five-pin pentode is used, how-
iever, it will be necessary to substltubea
:five-pin holder for the four-pin type, the
icentre pin being connected to the H.T.
! battery socket as mentioned above. There
iis one point that must be particularly
i emphasised when this substitution is made,
:however. The average pentode, especially
-the economy type, is very easily over-
iloaded and therefore it is advisable to fit
: a volume control in the pentode grid circuit.
! This may take the form of a 500,000 ohm
! potentiometer. The two end terminals of }
:this component should be connected to:
‘temunals G and G.B. of the L.F. trans-:
i former and the centre terminal to the grid :
: of the pentode. It may also be found that:
'treble response will be slightly accentuated }
When the pentode is in use, but this can:
ieasily be corrected by connecting a fixed :
condenser of approxxmate]y 0002 mfd.:
across the G and G.B. terminals of the.
{L.F. transformer; alternatively, a .005;
:mfd. condenser may be oonnected across :
:the speaker terminals. If desired, the:
tone may be varied by connecting a poten~ g
tiometer of approximately 20,000 ohms in:
series with the .005 condenser.

capemen

down essential and useful facts and figures
which turn up in the ordinary course of
my work and which appear likely to be
useful on future occasions. The advantage
of such a book is that it never contains
anything that you don’t want. So many
expensive printed books cover too wide a
ground—they have to because they cater
for everyone.
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Home-made Resistances

ANY listeners like to make fixed
resistors of the wire-wound type
for themselves. Eureka wire is one of the
best for this purpose, but a calculation of
approximate lengths of suitable size usually
involves a perusal of a complicated table
giving resistance in ohms per 1,000 yards ;
weight in pounds per 1,000 yards, and
current-carrying capacity. I have com-
piled a handy table of the most usefual
sizes and figures, which I pass on to you.

Bureka Wire.

Ohms Current-
Size per yard carrying
S.W.G. (approx.) Capacity
22 oo 1 3 2 amps.
34 8% 10 5 350 m.a.
42 g 53 5 125 m.a.
44 83 3 100 m.a.
46 148 70 m.a.

All you have to do, therefore, is to select
the size of wire, divide the required resist-
ance by the appropriate figure in column 2,
and the answer is the number of yards
wanted. The figures in column 2 are
accurate to within 1 per cent., and for
safety are on the low side. The current-
carrying capacities are conservative, and
are based on a 100 degree C. temperature
rise.
It’s Coming !

EXPECTED it. A newspaper is oﬁ'ermg

a television receiver as a prize. This is

indeed taking time by the forelock, and I
shall be interested to know what the winner,
does with it should he happen to reside in’
the Midlands. Will he keep it until the
station opens in his district ?* Will he sell 1t‘
to a more fortunately-situated relative in'
London ? T expect it will be at least two'
years before the ten television stations are
erected.

A True Story
I RECEIVED a request the other day from
a reader who had made up Mr. F. J.
Camm’s fascinating £5 Superhet. The whole
world has been clamommg for selectxvnby‘
and he gave it to them in this receiver in
abundance, in excelsis and animato agitato.'
But this reader actually asked whether I
could tell him how to make it less selective !
What is a set designer to do ?

Tuning Scales

HE recent reshuffle of some of the B.B.C.

wavelengths revives the old question

of tuning scales. So many receivers to-day
are fitted with scales marked with the
names of stations—these will require new
scales. The principal set-makers are pre-
pared to supply revised scales at quite,
reasonable prices, and it is not a difficult’
matter for the service man or handy
engineer to fit them in place of the old
ones.

Listeners whose sets are calibrated m
wavelengths or frequencies, or those who
use the arbitrary 0-100 or 0-180 dials, will,
of comse, hardly be affected, except that
they will have to take due note of the new.
wavelengths in their log charts. But it is
just this matter of the 0-100 and 0-180

i dials which jumps to my mind at the present
& moment.

A calibration of this sort was,
of course, the only possible method in the
early days of radio, when neither condensers
nor coils were made to close limits of
aceuracy. But now that coils whose induc-
tances are correct to a milli-henry or so,
and condensers which are accurate to the
order of a micro-micro-farad are available,’
there is really no excuse for even a home-
made set to use anything but a wavelength
or station name dial.
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.. and Now a new
conception in
MASTLESS AERIALS

. =3 TheOL EN ARRO w
= P < ”
g G e RANGEF‘NDER
—r) HIGH
e CAPACITY |
TR B AERIAL
:_'—§ This is the latest in scientific aerial
construction. The Mastless Aerial

\ having both Length and Capacity.
N Conststs of 30 fect of continuous
wire completely insulated with
40 feet lead-in.

REDUCES STATIC—INCREASES
RANGE AND VOLUME-—IM-.
PROVES _ SELECTIVITY—CUTS
OUT UGLY POLES—IDEAL FOR
FLAT DWELLERS—FIXED IN A
FEW MOMENTS,

Buy one TO-DAY f{rom your usual
Radio Dealcr—if any difficulty
write direct to us, giving the name
and address of your Dealer.

Sole Manufacturers:

7/6

COMPLETE WITH)
BRAOEET AND INs
SULATOR, ALSO 40
FELET LEAD-IN WIRE.

BRITISH 3 ADE,

e C———

o & FARADAY HOUSE §i

TODD STREET, MANCHESTER 3
also at 130 High Holborn,London W.CI

ZTelophone Mo BLA 9348-9. London HOL 5997.-
London & Provincial Faciors l_.ld., 146, Theobalds Road, London, W.01

Southern Distributors @

Yor a cool,
rich smoke...

lODER 0zZ.

ALSO AIRMAN MIXTURE

and AIRMAN FLAKE 10%;

AIRMAN NAVY CUT DE:LUXE
ll°05.

PARRA

PRACTICAL AND AMATEUR WIRELESS

THE
 MAKING *
OF THE

P4 HALL-MARK

—demands Colvern Coils and only Colvern

To ‘‘make” this brilliant receiver employ
Colvern Coils—as specified solely by the
designer. The tremendous care with which
they are made, and the repeated tests to which
Colvern Coils are put, ensures the most out-
standing results possible. Make no mis-
take — fit Colvern. As specified for the
HALL-MARK 4:—One 2 Coil Assembly
Type T.D.S. 15/6 per pair.

., Write to-day for latest Colvern Booklet.
Post Free on request.

COLVERN LTD., ROMFORD, ESSEX.
London Office : 150 King's Cross Road, W.C.I.

COLVERN

RELIABILITY. ... how many worries

would be removed if you COULD depend
on your high tension supply? And yet you

CAN .. ..if you usc a Westinghouse Metal
Rectifief. No breakdowns. No replacements.
Justa constant H.T. Supply. Send 3d. in stamps
to Dept. PRA. for full particulars and circuits.

@WESTINGHOUSE|®

WESTINGHOUSE BRAKE & SIGNAL CO., LTD:
82, York Road, King's Cross, London, N.1.
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~ Al About
TELEVISION

e EAD in the March e
number of ¢“PRAC- . - e
TICAL TELEVISION?” the N NEyy oo
first article of a great new :
Television series for begin-
ners. Written in simple
language it describes the
principle of Television
Reception and  Trans-
missions.

Other big features in
this month’s issue include :
SIMPLE TELEVISION
RECEIVER SUGGES-

TIONS.

Describes the Disc Tele-
visicn  Receiver  which,
because of its inherent sim-
plicity and  cheapness,
provides a useful introduc-
tion to the subject for
readers who are making
an immediate start on Tele-

) vision reception.

k VISORS DESIGNED

AND MADE BY
READERS.

BUILDING A PORT-
ABLE TELEVISION
RECEIVER.
OBTAINING  BRIL-
LIANT PICTURES.
DAYLIGHT TELE-

VISION: THEN AND
] NOW, etc., etc.

“ PRACTICAL TELEVISION”
gives you full news of Television
personalities and programmes,
and is invaluable to every home
constructor. You must have the
March number, out now.

KEEPS YOU IN TOUCH- i simple language

Geo. Newnes, Lid.
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— " RESISTANCES: LA
‘ GOODand BAD __
e An Al dosivg i i Inpsrircs o
By PERCY W. HARRIS, MIRE.

Fig. 1.—The plate circuit of a detector
valve without decoupling arrangements.

T is strange, when you come to think of it,
that in wiring up a radio set half of the
. trouble is to set the current to flow as
casily as possible with a minimum of
obstruction, while the other half is to make
it very difficult !

My thoughts turned this way the other
evening when I was struggling to eorrect the
faults in a new wireless set. When I had
discovered the troubles they turned out to
be of two kinds—firstly, bad contacts
which gave high-resistance paths for certain
currents which should flow freely, and
secondly, too low resistance paths due to
incorrect markings of certain fixed resistors.

A great deal of attention has been given
in constructional and other articles to the
necessity of making good, sound, soldered
joints and clean contacts before the screws
are finally tightened up. You cannot go
wrong at any time by following this adviee,
but it should bs remembered that high
resistance may be just as important in other
parts of the circuit. Take, for example, the
use of resistances for decoupling—a very
‘important use when stability and high
quality are sought after in a set. Look at
Tig. 1, which shows the plate circuit of a
detector without decoupling, and at Fig. 2,
which shows the same circuit with the
addition of a resistarice and condenser for
decoupling purposes. This is following the
conventional way of drawing such a eircuif
—a method which is very convenient in
circuit diagrams, but one which dees not
help very much in simple explanations of
just what is happening. For this reason, in
an explanatory article of this kind, I prefer
to show the two arrangements in a much
simplified form, as ip Figs. 3 and 4. This
is very much easier to understand. You
will notice that the path from the plate of
the valve goes first to a radio-frequency
choke, R.F.C., next through the primary of
the transformer, then through the high-
tension battery, H.T., back to filament.
The radio-frequency choke prevents radio
frequencies getting to the transformer, and
deflects them along the line marked
““ Reaction ” to the reaction condenser. If
we use differential reaction there is also
another path straight to earth from the
plate. What I want you particularly to
notice is the connection marked “ To other
valve circuits ” from immediately above the
high-tension positive of the battery, This
one battery has to supply all the plate
circuits of the set, and in doing so it will
also provide the current (probably quite a
heavy one) for the output valve. This cur-
rent will rise and fall with the fluctuations
of thé loud-speaker signals, and as the
battety itself has a certain resistance these
variations of current will bring about
corresponding variations of voltage across

the terminals of this battery. For a given
current the lower the resistance of the
battery the lower the voltage fluctuation.

Voltage Changes

Now as this battery is also common to
the detector circuit you will understand
that if there are considerable voltage
changes in it set up by the output signals
these voltage changes must be applied to
the detector, for this is the only voltage
source. We shall thus get a ““ feed-back
and, in many circumstances, it may be
enough to spoil the quality, while in others
it may set up the squawk or how! which is
found in unstable sets. It is, in fact, low-
frequency reaction similar to the high-

REACTION

R.FC.

= [
BT 1 ofker
= VALVE
CIRCUITS

Fig. 3.— A simplified form of the detector

circait shown in Fig. 1.

frequency veaction we deliberately set up
with our reaction condenser. |

You will now realise why in the heading
I speak about ° resistances good and bad.”
This is a case of bad resistance, for we want
to keep the resistance of our high-tension
supply down as much as possible in order to
prevent undesirable feed-back. A new good
guality high-tension battery willhave a very
low internal resistance, but as it gets older
the resistance will go up till finally it may

REACTION

CTHER
5 VALVE
HT. ! CIRCUITS
P T
e

Figl A—Aiimplified fotm of the detoupled
detector circuit shown in Fig. 2.

L

Fig. 2—The same circuit as in Fig. 1, but’
with decoupling resistance and condenser
added. .

be very considerable. You may have two
batteries looking exactly the same outside,
both showing a full 120 volts on a high-
resistance voltmeter (which does not pass
much current), but one may be a good
battery with low internal resistance and
the other may be a bad battery with a high
internal resistance. If the internal resist-
ance of the battery is high, then its voltage
will drop rapidly as we take more current
out of it. All 120-volt high-tension bat-
teries do not have the same internal resist-
ance any more than sll six-cylinder cars
have the same horse-power. If your set
does not take much current then you may
get fairly good results with an inferior high-
tension battery, but if it is a powerful set -
taking a lot of current, you will soon find
the difference !

Decoupling Resistance

But to get back to our decoupling resist-
ance and its effects. Look now at Fig 4,
where I have introduced a resistance R1
and a condenser Cl in exactly the same
theoretical position as was shown in Fig. 2,
but drawn much more simply.  You can
now have quite considerable rapid fluctua-
tions of voltage in the high-tension battery,
for in the condenser Cl (which should be
not less than 2 mfds.) we have a short circuit
to filament for all pulsating voltages, and
also a kind of reservoir of voltage (you will
noticeit is always kept charged through the
resistance R1) which will take care of any
sudden demand by the detector valve.
Similarly, the fluctuations in the detector
circuit will not reach the battery, for the
condenger C1 will short-circuit the quick
changes to filament.

Now the actual resistance of R1 is im-
portant. If it offers no more opposition to
the flow of fluctuating current than does C1,
half of these fluctuations will go through the
resistance in the battery and the other half
through C1, and thus part of our object will
be defeated. It is generally estimated that
a suitable value is one which gives about
ten times more opposition to khese fluctua-
ting currents than does the condenser Cl,
‘but as the opposition to fluctuating currents
of C1 depends on the frequency of the cur-
rents, being much less to high frequency
than low, and as the opposition of the resist-
ance is equal to all frequencies, some kind
of a compromise is reached. Again, the
presence of this resistance in the high-
tension path from the battery to the plate
cuts down the voltage applied to the plate,
and sometimes we do not want to cut this
down too much for fear of sacrificing
detector efficiency; 50,000 ohms for the
resistance R and 2 %o 4 microfarads for the
condenser Cl are quite common values and
work very satisfactorily,
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NEW H.M
RECEIVE

HE * His Master’s Voice ” Company
have recently released three new

-radio instruments incorporating a
five-valve (including rectifier) A.C. chassis.
The latest technical improvements are
incorporated in the design of this chassis.
The amplified Q.A.V.C. circuit renders
station’selection extremely simple, no back-
ground noises whatever being heard when
tuning between stations, and the output for
all stations is constant, as sct by the volume
control. The most inexpensive of the new
instruments is the Model 441, a table model

“ His Masier's Voice ™

Tlre new

*“ Superhet Five-Forty-One Radio-

* represents remarkable value for money
It has a highly-figured console

gram '’

at 22 guineas.

cabinet, and the powerful superheterodyne

chassis with Q.A.V.C. provides good quality
radic and record ‘reproduction.

wnth a hwhly figured walnut cabinet, uﬂald
with macassar ebon) This retails at 125
guineas.

In the H.M.V. “ Console Superhet Five
the chassis is built into a handsome walnut
console- type cabinet of modern design.
At 17 guineas’ this instrument represents
good value for money. Reproduction is

naturally of better quality than that of its
companion table model, owing to the larger
bafflc area available.

A Radio- Gramophone -

The same chassis'is nsed in the H.M. V
< Superhet  Five-Forty-One Radlogram
Although "it costs only 22 guineas, the
cabmet of this instrument will be con-
sideréed by many to belong to a radio-
gramophone of con51derably higher price.
Its’ proportions are similar to the more
expensxve H.M.V. radiograms.

- Thé ‘controls of all' the models have been
designed for simplification in tuning. In
the console instrument’ the scale is'se
convement angle,' and if need be, the
recelyer ‘can  be operated’ easnly~ from an
arm-chair. ‘The chassis® has’a “tone-com-
pensated volume “control, ensuring equal
tonal © balance at all Vo]umes, whilst’ cach
mstrument may be’ peifectly ‘matehed: to
the user's"locdl condifions by"an adjustable
)% tht:eshold contgol ‘which compensates
for- the amount” of atmospherlcs or. statlc
Id the radié: gramopﬁone thé pick-up and

| two items from the

| manufacturing costs.
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-Three Fine Superhets,
including an All-mains
Table Model

carrying arm are combined in a gnnzle
bakelite ‘case; “spring-loaded to facilitate
needle changing, and a heavy duty H.M.V.
electric motor.is fitted with an automatic
brake, which can be disconnected at will.

All models have an undistorted output
of 2 watts, and the energised-field moving-
coil loud- spealxer is of massive design. ‘The
consumption of the radio models is 70
watts, whilst the radio-gramophone, when
used for records, takes 100 watts. An
A.C. voltage range of 200-250 volts and
50-60 cycles is provided for the standard
models, whilst models for other A.C.
voltages and frequencies can be supplied
ata shghtly extra cost.

Free Records

As from February Ist every purchaser of
a new H.M.V. . radio-gramophone' will
receive a presentatxon album containing
three records, which have been specially
chosen as a nucleus to start a record library:
These albums are cloth covered and gold
blocked, having six pockets and a list of
specmlly recommiended records. The three
records which will be given with the. first
batch of albums \\l“ be H.M.V. B3850,
Pirates of Penzance,”
by members ‘of the D’Oyly Carte Opera
Company ; H.M.V, DAI391, two ballads
sung by "John McCormack; and H.M.V.
B8112, orchestral selections by John
Barbirolli’s Orchestra. The albumg and
records will be despatched with all instru-
ments delivered from the factories from
February Ist. 3

Price Increase "

Tt is announced that as from February lst,
the price of thc H.M.V. Model 580 *‘ Duo-
diffusion.  Autoradiogram,”  nine-valve
instrument,” w il be “increased from 48
guineas to 52 guineas, in view of increased
It w1ll be recollected

that' on. January lst the ‘His Master’s
Voice ”” battery superhet, Model 146, was

The new ' His Master's Voice'
Model 441 radio recéiver has an extremely
handsome cabinet_ of .walnut and macassar

ebony. This five valve (including rcclrﬁer)
. A.C.. mains  superheterodyne recejver has
Q.AV.C. and ‘retails for 12} yuineas.

. walnut cabinet of the
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The  highly-figured
new ‘‘His Master’s i
Voice': ** Console Superhet Five,« Model 444
is of particularly pleasing design. The wave-'
length scales are set al a convenient angle and,
the instrument can be operated from an arm-
chair. It has a five-valve (including rectifier).
superheferodyne chassis, and retails at 17
guineas. i

_advanced in price from 11 guineas to 12
‘guineas.

HERE AND THERE

~...-»-..

Parls-Moscow ereless Link
REGULAR public telephony ser v1ce'
has been opened between Paris and
Moscow, but in view of existing difficulties’
as regards land-lines, communication is
carried out by wireless link. Conversations
between the two capitals may be picked up
on 24.55 metres (12,220 kc/s)

Welsh Choral Concert
HE Annual Concert of the Pontypridd
and District Male Choir will be.
relayed for listeners in the West from the'
New Town Hall, Pontypridd,.on March Gth.
The artists will be Robert Murgatroyd
(tenor) and.Keith Falkner (baritone),” and
thé Choir will'be conducted by Gwilym'T.
Jones.

Vanety from Midland Regional
ARTYN WEBSTER has an attractxve
bill for the “ Divertissement ” pro-
gramme which is to be broadcast twice
(afternoon_and evening) to Midland lis-
teners on March 7th. V. C. Clinton Bad-,
deley’s dlamatlsatlon of * the Stephen
Leacock story * Wmsome Winnie *> will be
acted, and there is a short sketch by Charles
Hatton, a Black Country. Joumallet, in
which the characters to be represented are
two B.B.C. announcers and Miss Mae \Vest‘
The title is * Censored.”  Other artists in,
the bill are Thomas O'Hara (piano accor<’
dion), Helmar Fernback (tenor), Jack
Wilson (pianist), Janet Joye, who will read
the Irish poem, < The.Old Woman of the
Roads,” and Dayid Needham, who will
give animal and b bird imitations.
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Y special . invitation the Editor of
PrACTICAL AND AMATEUR WIRELESS
recently visited the Baird offices

and witnessed an hour’s radio programme
of high-definition television. The trans-
mission emanated from the studios and
faboratories at the Crystal Palace, a wave-
length of 7.0 metres being employed for
the vision signals and 8.5 metres for the
accompanying sound. with powers of
-10 kilowatts and } kilowatt respectively.
The images were watched on two separate
models of home receivers (illustrated in last
week’s issue), the screcn sizes being 12in.
by 9in., having black and white images for
the first receiver, while the second set
showed sepia and cream images on a screen
size of 8in. by 6in.

Programme Details

The. programme opened with a very lueid
description of the three distinct processes
employed for the transmission, _that is,
light spot, tele-cine, and intermediate
film. These were shown separately, and
it was most impressive to witness the
rapidity and flexibility of the change-over
from film to real artist, and wvice versa;
throughout the show. In addition to the
announcer in the spot-light studio, there
was entertainment by a lady artist, and
also a short lecture for the purpose of
emphasising the educational value of
televisian.

Employing the intermediate-film process,
exterior scenes of horses racing and jumping
on a terrace 200 yards away from the
camera were shown in addition to an
interior scene of a boxing match enacted
in No. 1 studio. TFinally, selections from a
number of talking films were transmitted.

In every case the degree of definition
was 180-line scanning, and the images
were bright and 'clear with considerable
detail, while at no time did they * hunt”
or go out of synchronism. - Undoubtedly,
the whole demonstration was a striking
tribute to the enormous progress made by
the Baird Company, and showed gquite
clearly that the transmission of high-
definition television pictures over a large
area was already an accomplished fact.
No one could deny that there was ample
entertainment value to ensurc sustained
public interest, while the absence of any
form of interfercnce was remarkable. It

Fig. 2—Operaling the micro-wace transmiller
to act as a radio link for handling the high-
definition television signals.

| is known that
ultra - short-
wave reception
is particularly
susceptible to
interference
from the igni-
tion systems
of motor-cars,
but not a trace
of this wasevi-
denton thetwo
sets shown. -

Fig.3.— At
work in the
control room
where the vision
synchronising
and sound sig-
nals are con-

trolled.
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Baird’s
Outstanding
Television
Demonstration

The Editor Visits Demonstration of Baird

Home Television Receivers

Touring the Studios

An inspection of the section of the
Crystal Palacc taken over by the. Baird
Company in June, 1934, followed, and it
was'learned that the premises embraced a
floor arca of about 40,000 sq. ft. This
included studios, radio transmitters (two
are necessary for the radiation of both
sound and vision), offices, laboratories,
workshops, and stores. :

First of all, in the lofty No. 1 studio,

an area of -2,400 sq. ft. enables large;
interior scenes to be enacted, .the walls.
being sound-proofed and covered with a
wire mesh to isolate . the studio from.
interference. This is seen in-Fig. 1, pre-
parations being made for a boxing scene.

The large plate-glass window to the

| left separates the studio from the inter-

—— &

i back projection,

mediate-film caimnera-room, while above
this is the control-room (or * nerve
centre ), .

Flanking the camera-room are studios
Nos. 2 and 3 with 1,500 and 800 sq. ft. of
space respectively. In the former, pro-
vision has been made for what is termed
whereby any still or
moving scene can be superimposed on the
performance taking place in order arti-
ficially and easily to 'give the required
atmosphere in the resultant transmitted
pictures. The back projected scene is
focused on to a large translucent screen
some twelve-feet square. The smaller of the
two studios {both, of course, are acoustically
treated) at the demonstration was fitted
out with an electron camera, an all-electric
device which has no moving mechanical
parts for scanning purposes, and is capable
of adjusting its degrce of definition from
100 to 500 lines at will.
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Relay Link

The production of a high-definition
television signal requires a frequency side-
band from 10 to between 2 and 3 million
cycles. - Assuming, therefore, that any
particular scanner has produced this, it is
impossible to transmit the signal over
any distance by line (except a very short
one) in order to link up with the ultra-
short-wave radio transmitter for radiating
the signals over a service area. It has been
necessary, therefore, to develop a micro-
wave radio link capable of embracing the
whole gamut of frequencies stated. 'This
can be used over distances up to ten miles,
yet uses an extremely small power. One
form of this device which was demonstrated
is shown in Fig. 2. Mounted on a stand
and capdble of being moved in any direction
was a directional aerial array, the only
other equipment required, apart from the
power supply (seenr on the ground), being
two valves of the super-power type.

To illustrate its operation this apparatus
was modulated with sound signals, and
when the aerial array was dirccted to a
small receiver with a short horizontal
aerial, the music was reproduced in a loud-
speaker. On swinging the horizontal beam
through a small angle, however, the music
stopped. This form of micro-wave relay
link will proye invaluable when a choice
of site forces a separation between the
ultra-short-wave transmitterand the studios
with their associated scanners, and also
when it is desired to televise outdoor
scenes_for radiation from a distant station.

The fourth studio was built for the
purpose of employing the original Baird
method of light spot scanning, a rapidly-
rotating disc working in conjunction with a
higli-powered automatic arc producing the
séanming operation. Adjoining this was
the tele-cine room where two projectors arc
employecd for the purpose of televising
ordinary talking films. In the first machine
dise scanning is used, but the second showed
how an electron scanner could perform the
same operation without revolving parts.

Returning to the original camera room,
this housed the intermediate film apparatus.
By means of a special camera this recorded
both the picture of. the scene and the
accompanying sound on a film. This film
was then fed to tanks containing chemicals
maintained at a constant temperature for
the purpose of developing, fixing, and
washing. The tinished film negative in a
wet condition was then scanned by a disc
to produce the television signals, the delay
between the filming of the scene and its

for subsequent projection o

ig. 5.~—Using a i:.athc;ac-r'ay tube for rccord'r& television images on a film
{o ‘a screen.
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The newly appointed advisory Commiltee on television held its first meeting in London recently,
and laid down a definite plan of action to provide London with high-definition television service.
T he members of the Commitiee are : Noel Ashbridge, B.B.C. ; Sir Frank Smith ; Lord Selsdon,
the Chairman, centre ; F. W. Phillips, Assistant Secretary of the G.P.0O. ; Colonel Angwin,

Assistant Engineering Chief of the G.P.O.;

Vice-Admiral Sir Charles Carpendale ; and

V. Roberts, the Secretary. This photo shows some of the members of the Advisory Committee.

Fis. 4—The 10-kilowatt ulira-short-wave radio transmilter, which
handles the vision signals on a wavelenglth of 7 metres.

translation into a television signal being
only thirty seconds.

Immediately above this camera room was

Jocated the control room which handles the

vision, syn-
chronising, and

—= e

from all
studios and the

scanners. This

is an extremely

important link

in any television
| service, for in

addition to con-

trolling the rela-
| tive volume and
phase, it is here
that the change-
over ismade
between the
various studios
and the radio
transmitter ac-
cording to cues
in the pro-
grammes being
radiated. The
arrangements

- -
AN A B

sound signals |
four |

two tele-cine |

for this purpose are
shown in Fig. 3,
vision and synchro-
nising signals being
handled in the fore-
ground, and sound
by the far window.
In addition to line
checks for sound
and vision there is
an additional radio
check, so that this
nerve centre is able
to control exactly
the required input
and output signals.

The last link in
the chain of items
for the Baird tele-
vision service is the
ultra - short - wave
radio transmitter.
This is shown in
Fig. 4, being
designed for a
power of 10 kilo-
watts (20 kilowatts peak). It was designed
completely by the Baird engineers' and
is seen to consist of three distinct meter
panels controlling the three separate
stages. Water-cooled valves are in the
output stage, while the whole equipment is
copper lined in order to remove the effects
of the high electro-magnetic fields formed
by the equipment. It works-on a wave-
length of 7 metres and is capable of being
modulated by signals with a frequency
exceeding three megacycles. The low-
powered sound radio transmitter which
radiates the synchronised sound signals is
situated on the first floor of the South
Tower itself.

Television Picture Recording

The items just enumerated complete the
sections essential to the provision of a high-
definition radio television service, but the
visit to the Baird premises revealed many
other forms of development which are sure
to have an important bearing on television
in general. One particularly intriguing
process js shown in Fig. 5. This illustrates
the application of the cathode-ray tube for
the purposes of recording television pictures
on a film for reproduction in cinemas.

(Continued on facing page)
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BAIRD’S OUTSTANDING
TELEVISION DEMONSTRATION
(Continued from facing page)

In the foreground on the right is the
camera (side removed to reveal the
mechanism) with the film box mounted
above. Infront of thisistherecording cath-
ode-ray tube with its associated time_base,
power packs, and modulation amplifiers.

Photo - electric - cell research, testing

cathode-ray tubes, work on time bases and
methods of synchronising, together with
large workshop facilities, were ‘all revealed
durmrr the wvisit. It showed beyond all
doubt that the company concerned have
not only achieved very practical results in
both the transmission and reception of
television, but have established a centre at
the Crystal Palace eapable of giving almost
any type of cntertamment

CIRCUITS AND SETS FOR ALL
(Continued from page 862)
on the back of the chassis, and a similar
form of connection could be employed for
pick-up leads, if these were to be used.

Preliminary Adjustments

After the sct has been made there will
be little difficulty in putting it into opera-
tion, and after connecting the batteries
and speaker the pre-set tuning condensers
will have to be adjusted. First insert the
plug into the socket marked 1, and turn the
adjusting screw of the corresponding con-
denser (preferably by means of a long
screwdriver) until one of the required
stations is accurately tuned in. When this
has been done the capacity of the reaction
condenser may be increased, if necessary,
to bring the signals up to the required
strength. Next transfer the plug to socket
number 2 and repeat the process for
another station, not altering the reaction
setting unless essential—due to the detector
falling into oscillation, for instance. If
these two ad)ustmcnts have been made
with the wave-change switch in the medium-
wave position, it should next be turned
to long waves and the third condenser set
for Droitwich. It will be cvident that
additional pre-set condensers and sockefs
could be added to aeccommodate other
transmitters, provided that it was found
that the set was capable of receiving the
additional programmes in a reliable manner.
At the same time, it would be futile to
make provision for other stations if these
could not be well received without making
delicate reaction adjustments, or if they
gave sufficiently powerful signals only in
particulatly good conditions.

Just one final note : use a large-capacity
H.T. battery or an eliminator of a type
intended for Q.P.-P. or class B ; an ordinary
standard-capacity battery will have a
short life and will not permit of good-
quality reproduction from a gquiescent
output stage.

| SHORT-WAVE NOTES |

Russian Transmissions

TWO of the most powerful .European
transmissions to be picked up are un-

doubtedly those emanating from Moscow

{U.8.8.R.) on Sundays. RNE on 25 metres

(12,000 ke/s) gives English talks at G.M.T.

03. 00 10.00 and 15.00 and RV59 comes on
the air with a broadcast in the same
language at G.M.T. 21.00. The 25-metre
station docs not work on weekdays, but
you may turn to RV59 nightly at G.M.T. |
20.00 for a relay from the studio of Moscow |
(1) on 1,724 metres.

A station for which T have been so far
searching in vain is HJ5ABD, Cali (Colom-
bia), on 46.3 metres (6,480 kc/s), which is |
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said to be on the ether with a programme

every night (except Monday) at G.M.T.
03.00. The only hint I have been given,
in addition to the channel, is the fact that
it uses a cockcrow as an interval signal,
and that its call, as heard phonetically,
i8: achay hota sinko ah bay day, La Voz
(the voice) de Valle.

Abandon any search you may have
planned for XETE, Mexico City. on 31.25
metres (9,600 kc/s) which, until December,
was a fairly regular capture, as the station
has now closed down for. an indefinite
period. As a substitute for your log, try
for VK3LR, Lindhurst, Victoria, which,
notwithstanding rumours to the contrary,
would appear to be still working daily |
between G.M.T.. 08.15-12.30 on 31.32
metres (9,580 ke/s). VKZME, Sydney,
on 31.28 metres (9,590 ke/s) maintains its
Sunday schedule only (G.M.T. 06.00-08.00
and 10.00-16.00). Thls facilitates identi-
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fication muchly, as any pick-up ofn a week-
day of an Australian programme on or
about 31 metres must now be necessarily
from Lindhurst.

VUB, Bombay
Just a fraction higher you should succeed

i in logging YUB, Bombay, on 31.36 metres

(9,565 ke/fs), of which the reception has been
good latcly. The announcer will let you
know that it is * VUB calling, India State
Broadcasting Service.”” Transmissions are
usually made on Wednesdays and Satur-
days between G.M.T. 16.30-17.30 and 15.30-
16.30 on Sundays. Occasionally they may
be. picked up on Mondays and Thursdays,
but there is no fixed schedule for these days.
As a landmark for starting a search, tune in
DJA, Zeesen, on 31.38 metres (9,560 ke/s)
which will be found working until 16.30 ;
a very slight movement of the condenser
will then give you the Bombay dial readings.
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ort Wave
Section

AN EXPERIMENTAL SHORT-WAVE
RECEIVER

By K. E. B, JAY

HE simple two-valve receiver offers a | Above-baseboard Mounting
wide field for l;axpenmenb to A:he Since experimenting with a circuit |
newcomer to short waves, & | involves many changes of wiring, etc., it is

matter of fact, much can be done with a | pest R i -d
single-valve dei:ector, but the addition of an o syord iebpla ul:;lgb‘ﬂéder b:fs eb%?)ln_

+/2 struction and mount
gpe
HFC.

1‘-890 ~all the compo?enlfs,
on the top of the

A7 paseboard. Fig. 2
shows a good lay-

out. The base can

be cither wood or
metallised.  If the
latter is used care
must be taken to

« keep all wires and
components at high

H.F. potential well

Cc» away from the base-
board. Such wires

are those connected

to the grid and plate

#7-  of thedetector valve
' and to the aerial.
The tuning con-
densers may be
o’o0- mounted some dis-
* tance from the panel

»r=0

W

N
Ly
ANAASS
S

PR

and provided with

ql‘“—q
N
Ty

Fig. 1—Circuit dia-
gram of an experimental two-valve short-waver.

L.F. stage greatly increases signal strength.
A useful circuit is given in Fig. 1.

In this circuit V; is the detector valve 8
and V, the I.F. valve ; a pentode is shown,
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extension handles fo avoid hand-capacity,
or a metal panel may be used, in which
case such precautions should not be neces-
sary.

Leave plenty of room for coils on the
baseboard, since many interesting experi-
ments can be made in trying different kinds.
There are two main types, dual- or triple-
range coils fitted with a wave-change switch,
and plug-in coils.

Plug-in Coils

Multi-range coils have the disadvantage
that the switch introduces losses, and that
generally their full wavelength range can
only be obtained by using a fairly large
tuning condenser, between .00025 and
.0003 mfd., which leads to very difficult
tuning. There are also dead-end losses
from unused windings. Their sole claim
to consideration is the simplicity of wave-
changing, which requircs only the turn of a
switch.

Plug-in coils may be wound so as to give a
limited wavelength ‘range with corre-
sponding éase of tuning, and there are no
switch losses or dead-end losses. Their
disadvantages are that a number of them
is needed and changing wavelength involves
a gymnastic operation in the middle of the
receiver. Most experienced amateurs fincl
them infinitely preferable to switehed coils,
however.

Recently an attempt has been made to
combine the advantages of the two types
by producing tuning units consisting of a
set of plug-in coils that are switched into
circuit as required by means of a multiple-
contact switch, while those not in use are
completely isolated from the circuit.

Coils of either type can be bought ready-
made. There are two kinds of plug-in
coil, those having a single winding and
intended to plug into the old-fashioned plug -

AR [T

T

but a triode will do, especially if headphones

]

only are used. C, is a small air-dielectric A,

X

variable condenser of about .00005 mfds.
capacity ; a neutralising or trimming con- « OO0/ MFO
denser is suitable.. A home-made fixed ALzacrion
condenser of similar capacity could be used, CONDENSER
but the variable feature is useful. This / Cy
condenser couples the aerial to the tuned ;

circuit. Two tuning condensers are used

M QOO0 MFo
Barno Ser’
Cornose,
()

000025 AFD
Bano- Seecao
CONOENSER

42

to give band-spread tuning, C, being the c
band-setting condenser of .0001 mfd. and 7
C; the band-spreading condenser of about MEQ I8 F
000025 mfd. This system was described

in detail in a recent article in PracTICAL = &

WiRELESS. The smaller condenser C; is O\ M Sw

used as main tuning condenser in order to 060 L HE Cone

make adjustment easier. Both C, and C;
should be fitted with slow-motion dials. ()
C, is the .00015 mfd. reaction condenser ; “5\ X
its capacityis not critical. H.F.C. is a good- 7] S
quality short-wave high-frequency choke. 17)
C; is the .0001 mfd. grid condenser and R;
a 3- to 5-megohm grid leak. ] c %)

One of the complete resistance-fed LF
transformer units is suitable for the I.F. TRANS
coupling, or if the constructor already v
possesses a transformer it can be used with
a 30,000-ohm resistance for R, and a 1-mfd. I ) s
condenser for C;. The 100,000-ohm resist-

I

J .27

<
™

+O0or MrFo 4
Cs

7 |

ot
2 Con Base || © %)

~ Q0005

ance R is intended to prevent parasitic o5 98.000
oscillation, but it may not be necessary. =CF2lll O~ars

e L L )

MFp Cf (o)) é

C; is a .001 mfd. bypass condenser used to

-

prevent capacity effects betwéen the head-

F fom

T
phone cords and the operator, but if these ﬁ '
are still noticeable a high-frequency choke m ﬁ @ ﬁ m @

inserted between the plate of the pentode L CHONES? HT#E HTH HI- (T LT+ 2 v

and the headphones should complete the

cure. G&-

Fig. 2.—Layout of éompongﬁls,

GAa+ . showing wiring connections.
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and—socket coil mounting, and those
consisting of two or three windings on ‘a
single former intended to plug into a four-
or six-pin base. These are smaller in
diameter than the single coils and, therefore,
their magnetic field is smaller, and so
interaction with other components is
reduced. As they are wound to work
together -smooth reaction is automatically
ensurcd. The four-pin types are intended
to plug-in to valve-holders and are suitable
for the circuit shown in Fig. 1, where the
aerial is coupled through a condenser.

Six-pin Coils

A variation of the circuit, however, is to |

couple the aerial through another coil Lj
(shown dotted). This sometimes reduces
interferenice from supply mains noises and
similar sources. Six-pin coils are generally
used for this circuit.

The experimenter can wind his own coils,
and for this the bases of old valves make
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| excellent formers. Owing to the small

diameter of the bases it is not possible

to say exactly what range of wavelengths |
| advantageous.

will be covered by a certain number of
turns, but an approximate idea is given by
the following figures for the grid coil L;.
The wire used is 24 S.W.G. enamelled.

4 turns: 16 to 36 metres } Total tuning

7 turns : 22 to 51 metres  capacity (C.Cs)
13 turns: 31 to 78 metres | is  .00015mfd.

-The reaction windings L, would require

about 3, 3 and 10 turns respectively.
They are varied until smooth control is
obtained all over the dial. These coils
may be wound on purchased formers if
desired. Valve bases are, of course, cheaper,
but probably not as efficient, although the
writer has found them very satisfactory.
A triple-range coil should be wound on a
lin. or 1}in. ribbed ebonite former; using a
total of about thirteen turns tapped at the
fourth and seventh turns. It is not easy to

| obtain satisfactory reaction over each range,
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| however : splitting the reaction coil up
I and putting part of it between the seventh
and eighth turns of the grid winding may be

After_experimenting with the coils the
constructor may try alterations to other
parts of the circuit. Variations in the values
of the grid condenser and leak may be of
benefit in improving sensitivity and
smoothness of reaction control. A recent
article in this journal described several
alternative methods of rcaction control,
all of which can be investigated with
a receiver such as this. Of those dis-
cussed, throttle control is particularly worth
while ; personally the writer prefers it to any
other method, though the Reinartz system
shown in Fig. 1 is more common now.

With a set made up as described, it is
easy to fest ‘any new arrangement that
comes to light, to try other detector valves,
screen grid or pentode, and a¢ the same time
| to tap the programmes of the world.

SHORT-WAVE SUPERHETS

HE superheterodyne receiver has been
greatly in readers’ minds of late in
view of the tremendous interest

evinced by Mr. F. J. Camm’s three-valve

short-wave work. The circuit is shown in
Fig. 1. L1 and L2 may be standard short-
wave coils, and C1 and C2 condensers of
00015 mifd. each. Separate condensers

superhet. = Sufficient has been said in the | should be used but tuning will be found quite

articles describing the various forms of that | easy.

receiver to explain fully the working of a
superhet and the many advantages it has

HI+A45v
4

This set utilises a single pentogrid
valve as both first detector and oscillator,
but as these valves are as yet rather rare
among amateurs,
separate valves can
be used by any who
possess intermediate

transformers and
RAATHER  would like to try a
ETC,ETC. short-wave superhet.
The circuit is shown
in Fig. 2, and it will
be noticed that once

HI+

again two separate
condensers are used,
Now, owing to the
tremendously - high
frequencies  which
are dealt with on
short waves, com-

pared with those of
the medium and long

Fig. 2.—A circuit including an S.G- _ |

first detector and a separate oscillator. ——

over a straight receiver.
proposed merely to describe in this article
some of the various superheterodyne
circuits which are usable on short waves,
and to give some hints on using them.
The superhet has been found of particular
npplication to short-wave working owing
to the fact that ordinary high-frequency
amplification on these wavelengths is very
difficult to obtain. Furthermore, a short-
wave superhet can be of much simpler
design than one for broadcast bands and is
very easy to use. Thesuperhet, however, is
inclined to be noisier than an ordinary
regenerative receiver, and as the *‘ noise :
signal ”’ ratio must be kept very small for
long-distance reception of weak signals,
the superhet has not found so much
favour with those amateurs whose delight
in short-wave listening is to sit with
’phones glued to their ears searching for
the distant ends of the earth. However,
the loud-speaker is now coming into its
own even on short waves, and consequently
the superhet will become more popular.

Adapting the £5 .Supethet Three

" However, there may be some readers
who have built the £5 Superhet Three and
may care to experiment in adapting it for

wavebands, it is
possible to dispense
with separate cir-

It is, therefore, | cuits for aerial and oscillator tuning, It is

as though the circuit comprising the lower

‘half of the pentagrid shown in Fig. 1 were
“ folded over ”’ on to that forming the upper
half, leaving but one tuned cir¢uit and two
grids to the valve. A circuit which was
designed on this basis is shown in Fig. 3,
and is particularly simple to use in thatthe
only controls are one tuning condenser and a
vo%ume control. This latter is a variable
potentiometer acting on the screening
grids of the intermediate frequency ampli-
fying valves. Readers of Amateur Wire-
less will probably remember this as being
the circuit of a set described in that journal
a year or.sp ago. Amateurs who care to
experiment with it may find it advantageous
to use variable-mu screen-grid or pentode
valves for the LF. stages, and a little
decoupling would probably be to good
effect. The .0003 mfd. reaction condenser
is pre-set and mounted on the baseboard.
It must be so adjusted as to keep the first
valve gently oscillating over the whole
tuning range.

A Special Circuit

All the foregoing circuits have been of
sets which use special intermediate-fre-
quency transformers, but it is possible to
dispense with these. Readers are no doubt
familiar with the methods of using short-

wave adaptors and converters, but to-day
(Continued overleaf)
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Fis. 1.—A modified circuit diagram of the £5 Superhet Three referred lo in the lext.
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(Continued from page 875)

it is generally conceded that short-wave
work is best done with a special set designed
for the purpose, but in the earlier days
converters were designed to convert an
ordinary receiver into a short-wave super-
het. Actuvally these consisted of nothing
more than the first valve of Fig. 3, which
was “ tacked on ”.in front of the broadecast
set.  This latter was tufed to long waves
and the H.F. valve or valves acted as I.F.
amplifiers. There is no reason why a com-
plete set on these lines should not be built

up, and Fig. 4 shows the circuit of one
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With the second reaction condenser turned
so that the valve is gently oscillating the
second and third pre-sets may be rotated
until a whistle’indicates the point of reson-
ance. It seems that a certain amount of.
screening would be required between stages,
and the plug-in coils should be arranged at
right-angles one to another. Provided that
a certain amount of care is taken there
seems to be no reason why the set should
not be successful.

The Set of the Future

The previous points set out appear to
cover most of the ground regarding short-

\/ HT+ j"":‘*z =L
ool 0003 Ard
*
|
o MFD
I
HT—
- : i i LT
l. L ] 1 - 1 lo‘o"nm 1 AT

== Fis. 3—A circuit showing an S.G.

which the writer intends “to try -out.
The reaction condenser may be pre-set,
as the first valve must be kept oscillating
over the whole waveband and once set R.C.
inay be left alone. The tuned L.F. circuits—
which are shown in Fig. 4 as simple single-
circuit tuners between the first four valves—
may be long-wave plug-in coils and tuned
by pre-set condensers of .0005 mfd. capacity.
They should be tuned to any wavelength
where no broadcast takes place, as, should
they tune to the wave of, say, Droitwich,
it is quite likely that this station would be
picked up and so cause interference. The

wavelength, therefore, should be either
between 600 metres and 1,000 metres

valve used as first detector and oscillator.

wave superheterodynes as has so far been
explored. It is highly evident that the
superhet will become ‘the” short-wave
set of the future, both for the ordinary
short-wave bands and for the ultra-short
waves in connection with television. There
are a small number of all-wave superhets on
the market—that is to say, sets covering
a band of from 20 to 2,000 metres—as well
as a few short-wave converters, but the
writer does not know of any ecommerecial
receiver for short waves only. In the
United States, however, there are many
short-wave superhets on the market. One
particular make of set covers the. broadcast

! band and the most interesting portion of

+4

-

+3

HT +2

e

Lo

S

Fis. 4—A circuit showing a triode

(there are only Russian stations on this
band and they are very unlikely to be
picked- up), or else above 2,000 metres.
The best way to make sure they are both
tuned to the same frequency is, of course,
to use an oscillator, but should there be
none available here is another method.
Ope L.T. lead to the first valve-holder
should be disconnected or the valve
switched off by other means (not by
removing the valve, as the sétlf-capacity
would have some effect on tuning).  Then
the first pre-set must be serewed right down

—to tune the coil to roughly 2,000 metres. |

! T
used as first detector and oscillator. i

‘the short-wave band, i.e., 18 metres to

55 metres. The circuit is8 more or less
typical of commercial short-wave practice
in U.S.A., and combines several interesting
features—showing the extent to which
short-wave receivers have been developed
in that country. It incorporates a heptode
mixer valve, H.F, pentode first I.F. stage,
A.V.C, and a duo-diode pentode, which
latter is arranged to perform a novel
reflex action. This one valve has four

 separate functions, detection and A.V.C.

by the_duo-diode section, and second stage
{Continued on-facing page)
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(Continucd from facing page)

LF. amplification and first stage L.F.
amplification by the pentode section. This
is then resistance-capacity coupled to an
output pentode which feeds an energist_%d
moving-coil speaker—the whole outfit is,
of course, mains-operated. There are three
controls only—wave-change, volume, and
tuning, both broadcast and short-wave
bands being calibrated. World-wide loud-
speaker reception is claimed at any hour
of the day or night. It is certainly an
ambitious form of short-wave receiver, but
a type about which we may be hearing more
in the near future.

" LEAVES FROM A
SHORT-WAVE LOG

HE incentive created by the establish-
ment of a regular Empire service
by the B.B.C. has induced many

Continental States to follow this policy.
To-day, the short-wave listener finds a
number of powerful transmissions at his
disposal from Germany, Denmark, Russia,
Norway, Italy, Spain, Portugal, Switzer-
land, Romania, Austria,” and others, in
Europe.alone, and to these must be added
the almost innumerable broadcasts which
may be picked up from the other four
Continents.

There is a growing tendency of the
nations to put out programmes through the
short-wave stations which are not broadcast
on the medinum-wave band, and in conse-
quence this policy affords a new field for
the capture of radio entertainments. To
facilitate these searches, therefore, in these
columns details will be regularly given of
any new-comers to the ether, as well as
alterations in time schedules, calls, or
interval signals. By this means, the short-
wave listener’s log can be kept up to date.
Calibration Signals

Calibration signals are very wuseful, and
it is worth while making a note of the
following transmissions which are being
carried out on behalf of the U.S.A. National
Bureau of Standards by WWYV, Baltisville,
Washington. They are of sufficient power
to be received throughout the Western
Hemisphere. The schedule is as under:
Every Tuesday and Friday (Holy days
excepted), G.M.T. 17.00-18.00, 20 metres
(15,000 ke/s) ; 18.15-19.15, 30 metres (10,000
kefs) ; 19.30-20.30, 60 metres (5,000 ke/s).
The broadcast opens with the call CQ
de WWYV, and is followed by the indica-
tion of frequency and one long dash.
In particular, the 60-metre signal will be
heard at good strength. This by the way.

LKJ1, Jeloy, through which you may
listen to the Oslo (Norway) broadcasts, is
still using in the morning 31.45 metres
(9,640 kefs), but for the afternoon and
evening transmissions switches over to
48.94 metres (6,128 kc/s). On the lower
wavelength you will be given an opportunity
of logging the station on Sundays until
March 17, between G.M.T. 15.00-16.00,
but the call will be put out in morse. As
it takes its programmes from the Norwegian
capital, it is the Oslo opening and interval

" signals which will help identification. The
same dial position, within a hair’s breadth,
should bring you DJN, Zeesen, which
transmits a special programme for Southern
Asia daily between G.M.T. 08.45-16.30,
and one for Central America between
G.M.T. 02.15-03.30 daily.
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FIRST recording of Schubert’s
Quartet in G (No. 15) on Columbia
‘this month is welcome news for music

lovers, for chamber music of this character
will give a deserved spurt to “ classical”
music. It is, without doubt, the finest
quartet ever written, simple in construction
and a most fascinating and scholany
composition. So startling is it in its
originality that the work was refused for
publication during the composer’s lifetime.
It was over a quarter of a century after
his death that the composition was
published. It is recorded on four Columbia
records, Nos. LX357 to LX360, which are
obtainable in an art albuin, and is played
by the Kolisch Quartet, who participate
in the success of this-issue by their keen
sense of interpretation.

Another important * first recording * is
the Vincent d’Indy Symphony for orchestra

and pianoforte, played by the Colonne |

PRACTICAL. AND AMATEUR WIRELESS

oD

IMPRESSION S ON
THE WAX

7o A
ONBARM.

P R

Orchestra of Paris. Vincent d’Indy was
the most eminent French musician of his
day. As composer, conductor, teacher,
and critic, he dominated the scene for many
years. This composition is founded on a
Mountaineer’s Song, from the birthplace
of the composer. It is the first com-
position of d’Indy issued by the Columbia
Company, and the soloist is Marguerite

‘Long, the pianist who has made such a

success in Paris and whose recording a few
years ago won the French gramophone
Grand Prix.
on six sides of three records, Nos. LX362
to LX364.

Service your own Radio

ITS

Many an owner of a Pifco test- @
meter has found that its original
cost has been saved time and time
Aagain by its easy and quick indica-
.tion of the faults in a radio receiver,
‘thus enabling the
owner to replace only
the actual component
which is faulty instead
of paying expensive
service bills and re- ¢
placement costs. With
a Pifco ROTAMETER =
or  RADIOMETER &

trouble-tracing be-
comes simple and
certain.

Aomwsn—:n
| ¢ ac wed DC?

The * All-m-One "R ADIOMETER
for A.C, or D.C.

For testing electric or battery radno

scts. Anybody can trace faults with

this wonder instrument. Finished in

iin., complete with leads. Price 12s.6d.
Case 2s, 6d. extra, ‘

ROTAMETER (9 Ranges)
Eight separate dials and valve test
available at the turnof aknob. Sizeof
each dial, 1}in. b,
black bakehte, complete with -leads,
. Price 29s.6d. Case 23. 6d. extra.

y %in. Finished in

g ROTAMETER-DE-LUXE(9Ranges),
Every copceivable test including
valves can be made amazing
instrument (400 volts-500 ohms per
volt). meshed fn black bakelite

glete with leads and
ﬁtte in handsome vele
vet-lined case. Price #2s,

Ask your dealer to-day to
show you one, or write for Pifco
Testmeter Folder, post free,’
from PIFCO, LTD., SHUDE-
HILL, MANCHESTER, or
150, Charing Cross Road,
London, W.C.2.

ROTAMETERSand RADIOMETERS

PIFCO ON THE SPOT WILL TRACE YOUR TROUBLES LIKE A SHOT

The Symphony is recorded.

black bakelite, size of dial xiin. by
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Sandler Serenades

Albert Sandler gives us a good idea on
one of his two Columbia records this month.
He has taken half a dozen of the famous
serenades with which his name has been
associated, and played them under the
title ‘“ Sandler Serenades.” The record
includes the two Heykens serenades that
Sandler introduced to this country, and
the serenades of Toselli, Schubert, “ Les
Mﬂhons d’Arlequin,” and Iéhar’s * Fras-

uita.” The number of this record is
Colmnbm DX667. His other record,
Columbia DB1493, includes Paul Rubens’
‘“Violin Song,” from “ Tina,” which has
received few performances such as Sandler
gives it, and the exquisite * L’Heure
Exquise ”’ of Reynaldo Hahn.

An established success as a recording _
artist, as well as a furore on the operatlc
stwre, Charles Kullman displays his lyri
qualities in * Beneath thy Wmdow (O
Sole Mio), and Toselli’s Serenade (Come
Back) on Columbia DB1492. It was
expressly because of Kullman’s flair for
expression and the warmth of his tone
that he was chosen to sing them.

As an interpreter of the late Peter
Warlock’s songs, Parry Jones has
strengthened his reputation ; his record of
“Take, O Take those Lips Away” and
“There is a Lady Sweet and Kind " is
still fresh in the memory. The new issue
of the Columbia Collector’s List contains
yet a further two Warlock gems by the
celebrated tenor—“ As Ever I Saw ” and
“The Passionate Shepherd ™ on Columbia
DB1489.

A Link with the Past

Columbia present this month a com-
bination that will be welcomed in all homes
where spontaneous music-making has not
died out. It is the Angelus Glee Club, a
specially chosen group of men and women
singers, rendering Barnby’s setting of
Tennyson’s ‘‘ Sweet and Low” and de
Pearsall’s joyous “ O, Who Will O’er the
Downs so free,”” on Columbia DB1495.
This is a happy gesture of Columbia’s, for it
provides a link with the past, when every
influential household had its glees,
madrigals, motets, and other forms of
communal singing.

Eleventh of the fourteen Gilbert and
Sullivan operas, “ Yeomen of the Guard ”
stands out as the only serious work of the
whole series. But though the music may
be along more dramatic lines there are a
host of numbers in the “ Yeomen =’ well
loved for their haunting lyries and-typically
Sullivan melodiousness. ‘ When a maiden
Loves,” “A Man Who Would Woo a
Fair Maid,” “I have a Song to Sing O,”
these and some half-dozen others are
incorporated in a “ Yeomen of the Guard ”
Selection by Debroy Somers’ Band, on
Columbia DB1494. This is the third of
Debroy Somers’ recent series of Gilbert
and Sullivan selections.

Solex Recotds

Two records which should "make their
appeal are Solex 8§X118, on which Kitty
Masters, the popular lady crooner of
Henry Hall’s Band, sings “ That’s me
without you. and ‘“When he comes
home,” and Reginald King and his or-
chestra playing “ In a Pagoda * and ** One
Life, one Love ” on Solex $X113.

All the latest dance tunes are obtainable
on Solex records, and are played by such
popular bands as Sydney Lipton and the
Grosvenor House Band, Teddy Joyce and
Dance Band, and Billy Merrin and -his
Commanders,
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AS it ever occurred to you to
inquire why such a large varicty
of set designs are in use at the

present time ? Why, for example,
while tens of thousands of listeners
employ superhets of the latest type there
are almost as many who prefer the
‘“ straight ” receivers with two high-
frequency valves: still more who can
boast only one high-frequency stage,
and a very considerable remainder who
are still faithful to sets of the old detector
and low-frequency variety.

There are, of course, a number of
reasons, For example, the question of
expense looms large as a factor in the

problem, and many listeners who would {

willingly pension off their old receivers
and adopt something more up to date
cannot afford to do so.

Performance

Then there is the matter of performance.
Everyone knows that, under given recep-
tion conditions, a set with one high-
frequency stage will receive more stations
than one having only a detector, and that

! two high-frequency stages give a still

wider range of choice of programmes.
Bué many people are quite contented
with a restricted range, and have no
desire nor need to employ a highly-
sensitive receiver. I have met many
listeners who, when taken to task on
account of their ancient and inefficient
receivers, have said, “ Well, it gives me
all that I want, so why change ? ” This
matter of the desired performance is, 1
think, probably a bigger factor in the
perpetuation of so many different types
of receiver than is the matter of cost.

When all these causes of the infinite
variety of receivers have been discussed,
there remains one which should certainly
be the deciding factor in the choice and
design of every home-built receiver—
namely the locality in which the set is to
be operated. By this is meant that,
once the listener has decided approxi-
mately on’ the performance he requires
to obtain from his radio, he should, before
buying or commencing to build a set,
ascertain what type of receiver will best
give the desired performance in the
particular district in which he lives.
It must be realized that any particular
type of set will not necessarily give the
same entertainment value in one place
as it will in another. It all depends upon
“local conditions.”

Analysing the Conditions

In the first place. and almost the most
important, is the matter of what kind of
aerial it is possible to use. A set which,
other things being cqual, would give a
very satistying performance when used
with a good aerial, may be hopeless
when used with a poor aerial and earth
system.

SITE AND SET DESIGN
By H. BEAT HEAVYCHURCH

LF.

The next factor is the distance between
the listener’s home and the local broad-
casting station. A set that at Hampstead
will give wonderful strength from the
National and Regional programmes may
yield uncomfortably feeble volume at
Slough.

Thirdly, there is a distinct connection
between the distance separating the

INSULATORS:

DOV(V/Y LEAD ——

i W
A common form of outside aerial known as
an inverted L type.

listener’s home and the nearcst broad”
casting station having a wavelength
close to that of the local British trans-
mitter, and the angles at which these two
and other powerful stations lie from the
house. And, finally, the geographical
position of the listener’s home has a
profound effect upon reception conditions
and, therefore, on the type of receiver
which must be installed if satisfactory
listening is to be experienced.

Simplest Type

We may take it that the simplest type
of set which is used to-day in any con-
siderable quantities is the detector-
combination, comprising either

!;. ")) - x-l‘)-‘_

detector and pentode or detector, first §

L.F. amplifier, and triode output valve.
Under what circumstances will a set of
this type give a satisfactory performance ?

| Well, in the first place, it could not be -

recommended for use at a distance of
more than about seventy-five niiles from
the nearest B.B.C. station as a general
rale. This is a very rough ecstimate, and
I know of several such sets which are
doing good service at over twice that
distance. However, within the seventy-
five miles radius one ought to be able to
obtain ample volume¢ from the local
programmes.

But this is not the whole story, and the
statement must be qualified by adding
that if vou are living within, say, ten
miles of the local station, a set of this type
will have great difficulty in separating the
local programmes from more distant
transmissions, and you will he almost
limited to listening to the local pro-
grammes. Moreover, even if you arc well
outside the ten-mile limit—say forty or
even seventy-five miles from the B.B.C.
station—you may have difficulty in separ-
ating stations, especially in cutting out a
station whose field strength is approxi-
mately equal to that of the local. For
example, a set of the detector—L.F. type
is utterly impossible to use at most places
on the East Coast, owing to the strength of
the German transmissions.

Another Case

The second class of receiver to be con-
sidered is the straight threc-valver having
one H.F. stage, either screcned-grid or
screened-pentode. Now lere is a set which
has a considerably greater degree of
selectivity than the simple sets just
referred to, and is also very much more
sensitive. Its rcasonable range can be
placed at 150 miles from a main B.B.C.
station—a conservative estimate, perhaps,
but one which gives a nice little reserve in
hand for foreign listening. The straight
three with one H.F. stage has always
two, and somctimes three, tuned circuits,
and may be relied upon to separate the
local stations from each other in almost
every part of the country. It will probably
not be able to receive free from inter-
ference those stations using the three or
four channels on each side of the nearest
B.B.C. stations, but unless you are living
under the shadow of a main broadcasting

Continued on next page)
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There was a young studen!
© mnawmed Reed

-4

{Continued from previous paze)
station, you should be able vo depend
upon at least a dozen or eighteen stations
under favourable condifions.
Now comes
i the set with
. two radio-
frequency
' stages—usual-

See that FLUXITE js always by you—in the !ly four-v‘?lve,
house — garage — wprkshop — anywhere where 0 O S SRS
simple speedy soldering is needed. Used for 30 | ! five - v'alve
years in government works and by the leading com bina -
engineers and manufacturers. - Of all Tron- | ; tions.
mongers——m tins, 4d., 8d., 1/4 and 2/8. This

Ask to see the FLUXITE -SMALL-SPACE | | may be
SOLDERING SET—compact but substantial— | summed
com;_)lete with full instructions, 7/6. up at

Ask also for 'Leafiet on CASE-HARDENING | | © ‘;)"f e
STEEL and TEMPERING TOOLS with FLUXITE | -; &8 being

‘At Wireless—an EXPERT
L dndeed !

One of the most saccessful
receivers of 1934—* The
£5 Superhet Three.':

{1 ) A |

His advice for perfection—

Is—SOLDER eack con-
_ mection—

And FLUXITE—is all
that you need!

»

-

suit-

able for

THE FLUXITE GUN | {:nost

I any site

is always ready to put (Registered) in the
Fluxite on the soldering job

instantly. A little pressure coun -

try. It should nog
miss more than two
channels on either
side of the local
stations even when
can for oil. Price 1/6. A installed  within  sight
of their aerials, and not

ALL MECHANICS mw more than one adjacent chaxmel"m the | stations will be cut down considerably, |

case of the more powerful Continen- | but at a conservative estimate a dozen
tal stations. Moreover, a set of this|stations should be receivable with ease
class will give a rcasonably good account | almost anywhere.

of itself with quite a small indoor| Finally, we come to the superhet
ilT SIMPLIHES ALL SOLDERING aerial, or, in the case of a mains|class. Apart from details of (f(fmgn,

places the right quantity on
the right spot and one
charging lasts for ages.

The Gun alzo projectszrease
into bearings, etc. ;- and is
used for grease ln;e an oil-

A 5 e -

FLUXITE, LTD. ‘(Dept. 202), DRAGOT, set, with a mains aerial. Naturally, in |these can be roughly divided into the
WORKS, BERMONDSEY STREET, S.E.L such cases, the power.and number of | four- or five-valvers, having no high-
. ‘. = —= | frequency valve and only one inter-

: = BLUEPRINT SERVICE mediate-frequency stage, and five- or six-
ELECTRAD'X BARGA'NS MISCELLANEOUS. valve -combinations having one H.F.
S. .G.[ BROWN'S BATTERY SUPERSEDER. | 1 Blueprints, 1s. each. valve before the frequency-changer stage.

This provides H.T. from Short-wave Superhet Converter ~ 23.1.32 AW320 Performance of the former ranges_from
L e your L.T. 2-volt battery, |- Simple :I‘nckle Charger .. .+ 16,782 AWSG2 | ¢t of a straight set with one radio-
] rectified and smoothed. 3 |’ Battery-operated Amplifier .. 22.10.32 AW362 d p
L BAT'\‘F'RY G B e D.C. High-tension Unit_.. - .. 26.11.32 AWs36o | frequency stage to a straight set with two
who are not on the mains | | A-C. High-tension Adaptor .. 26.11.32AW369A | radio-frequency stages so far as sensitivity
Relusdtiom 3/ oy f’.hgrsv‘ff‘ﬁf,:“;‘ﬁl“ :g"p{;:“g 218 AWece|is concerned, but selectivity is con-
: N e uarani ot Short-wave Adaptor . L8333 Awssz s{derabllyhbetter than that of a straight!
SELENIUM CELLS, Light sensitive resistance, gold Superhet Short-wave Adaptor .. 8433 AWSB5 /| three, althouch a four-valve superhet has
grids, monsturg-proof L to D ratio 5 to 1, Class-B Gramophone Amplifier .. 10.6.33 AW391 usual’] ver llttle advantav . or})zhll’s score ‘
mouanted in bakelite, 7/6. Super mode! in Three Class-B Units 1« 2.9.33 AW100 y very g '
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Secret Ray 3-guinea Burglar Alarm Kits, | § Experimenters’ A.C, Mains Unit . 21.4.84 AW432 pe. P p. ng '
36/-. Valve Voltmeter .. 28.7.34 AW442 I-}IJF ll\mlve, however, probably represcnts
. Add-on Two-valve Amplifier (bat- the high-water mark of both sensitivit
SECRET RA¥ CONTROLS. Raycraft set téry) 28.7.3¢ AW3| 00 selgectmt o i mtg as‘ - g Zonv |
with Bridge cell, relay, and projector, 35/-. Economy Gmmophone Amphﬂer Y, y = ‘
4 {battery) . Apr.’32 WM277 | ventional sets are concerned, and may be

/HOME chonos'ns. Acoustic De Luxe Model, com-

ey

Dual-speaker A (Ijhﬁex (AC) .. Nor.’32 WMSU4 | yged anywhere with the certain know- ‘

| inmakers’ carton. List price 45/-. Sale price 21 o M1

pleteinmakers’ carton. P / p I~ fr,ﬁ g‘;";‘{nwﬁ Aeee #fr ey Mﬁ,g ledge that practically every station of j ]
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your own gramo. Uentre dvive type Tew | A.C. Short-wave Convegter .. Mar.'34 WM353 | wi o
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4/-d “W.M." Klectsic Grawophone .. Sept.°8¢ Whigeo [Of the chief stations when using
1,000 olhz-r Bargains in our Sale Listy* N **, post free. ~|a mains or frame aerial. The latter

Send addressed envelope. arrangement, of course, will farther

ELECTRADIX RADIOS, increase selectivity and is useful in the

218, UPPER THAMES ST:, E:Ci#: Central 4611 i A_Standard Work case of stations on adjacent ehannels ?
: being located at different angles from th
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house in which the set is installed. !

A FINE BOOK FOR CONSTRUCTOR'S
THE BEGINNER! ENCYCLOPAEDIA

3rd EDITION.

EVERYMAN’S By F.J. CAMM
WIRELES ||} mrgsemmmmi

By Wireless Terms and Definitions stated
F. J_ CAMM ' and explained in concige,’clear language.
From aH Bookscllers, or by post 5[6 from

Geo. Newnes Lid., 8-11, Southampton St.,
Strand, London, W.C.2

WRIGHT AND WEAIRE * LUCERNE " COILS

SERIES of sets published in Amateur
1 Wireless during the past few
| months were known as the ‘ Lucerne !
Ranger,” “ Lucerne Straight 3,” *‘ Lucerne |
Major,”’ ete., and Messrs. anht and '
Weaire were one of the listed firms to !
supply the coils. These coils were of a
special nature, and we would remind late ‘
“ A.W.” readers that these coils are still !
easily obtainable from the firm mentioned, l
the prices being 5s. for ,the aerial coﬂi
and 5s. 6d. for the anode coil.

s

5/-, or 5[6 by post from Geo. Newnes,
Ltd., 8-11, Southampton Street, Strand,
London, W.C.2.

— e
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Ppa *|<:AL LETTEPS FROM
PrAcT L LETTH

The Editor does not necessanly agree with
All letters must be accompanied by the name

opinions expressed by his correspondents.
and address of the sender (not necessarily

for publication)

Is AV.C. Worth While'f

SIR,
most modern receivers of commercial type
are provided with A.V.C., yet it seems sig-
nificant that receivers described in PRACTI-
CAL AND AMATEUR WIRELESS have not
been so fitted. After trying A.V.C. I think
it is over-rated and feel sure that you are
right in not fitting it to your sets.—B. J.
{(Watford).

No Intermediate L.F.

Sin,—Please allow me to congratulate
Vou on your set—the * A.C. Hall-Mark.”
I shall build it as soon as possible. One
point slightly surprises me, namely, that
the push-pull output fo]]ows the leaky-
grid detector without any intermediate
L.-F. stage. I am sure you must have good
reason for this. An article on followmg
the signal through the receiver ” would
interest many. I also hope you will give
details of the actual working voltages “and
the current taken by the various valves.—
D. B. F. McANDREW (Glasgow).

[In the receiver in question there is a high-
ratio transformer between the detector and the
push-pull stage, obvialing the necessily for
any intermediate L.-F. stage.—ED.}

Short-wave Reception

Sir,—The following remarks on short-
wave reception in the North of Scotland
may be of interest to other readers. Results
on the 13 to 14-metre band are practically
nil. Only a few commercial morse stations
and occasionally W8XK can be heard.
The average strength is about R3-4. The
19-metre band shows a great improvement.

W8XK (19.72 m.) comes through R 5-6/N/X.

Zeesen DJB is also a very good signal. ==

The Philips Experimental Station on
19 metres comes through R9x/FFSS/X and |
provndes good entertainment. The 25-metre |
band is very reliable and amongst the

many stations heard are RNE, GSE, FYA,
‘and 2RO, all coming in at about R7- 9.

On the 3]1-metre band Sydney VKZME
and Lindhurst VK3LR are frequently
heard about noon (G.M.T.). The laugh
of the kookaburra gives one a great thrill.
On this band GSB, GSC, W2XAF, LCL,
CT1AA and HBL are very good signals.
The most reliable band is on 48 to 50 metres,
and on this band RW59, DJC, and GSA
come in at R99. The Americans, W8XAL,
W3XAL and W8XK can be plainly heard
after 10 p.m. (G.M.T.).

I might also add that good entertainment
can be had from the amateur bands on
20, 40, and 80 metres. The 40-metre band
is by far the most reliable and the 20-metre
amateurs are seldom heard. The 80-metre
band is only of use after 11 pm. GM.T,,
when quite good signals are obtained.

I might add that my set is the Pracrican
WireLESS Empire Short-Wave Three with
which I am delighted.

May 1 close by thanking you for the
excellent books which I received under
your gift scheme and by congratulating
you on the successful union of two excellent
technical papers —A. H. MiLLER (Strath-
peffer).

Prices of Components
Sig,—I should like to support your
recent remarks regarding wireless dealers.

The more I see of them the morc incom-
‘petent they appear to become. One point
about which they are especially slack is the
price of components. Prices are being con-
tinually reduced, but they make absolutely
no effort to keep -abreast of the times.
One retailer even denied to me that he had a
trade catalogue '—0. C. UnrHorr (Cam-
bridge).
Our £5 Superhet

Sir,—I have much pleasure in informing
you that I have constructed your Battery
Model £5 Superhet Three, and it is every-
thing it is claimed to be. Thank you
for the pleasure it gave me during con-
struction, and the satisfaction it-is now giving
me and mine in performance.—C. R.
MarTin (Liverpool).

QOur Short-wave Section

Sm,—I qmte agree with your corre-
spondent Blakeléy, that a large number
of readers would bo pleased to see an
extension of your short-wave section in
PrACTICAL AND AMATEUR WIRELESS. I
have now no patience to read other wireless
periodicals, but it has always occurred to
me that the short-wave section was too
small. I know that short-wave *fans”
are still in the minority, but I feel that an
extension of this section would be very
much appreciated.

The theoretical diagrams given are
excellent, but a suggested lay-out should
also be given so that proper care and
attention can be given to screening with a
view to obtaining the last ‘ ounce” of
punch which is so essential in short-wave
work.—J. S. Ravreu (Barrow-in-Furness).

CUT THIS OUT EACH WEEK

2o Yo7

—THAT the addition of sodium silicate to
accumulator acld renders it non-liguid.
~—THAT a non-spiltable accamulator for 2a
portable may be obtained by adding the above
chemical until the - desired consisténcy is
obtained. .
—THAT the well-known light-sensitive
material, selenium, is insoluble.

—THAT ‘‘ metaltised ** valves are not coated
with aluminium as popularty supposed, bdut
with zinc.

—THAT all A.C. mains units should be pro-
tected by means of a fuse on the input and on
the output portions.

—~THAT a .5 amp fuse to each input lead will
: provide ample protection on the input side,
¢ and a similar fuse should be joined in the lead
to the centre-tap of the secondary of the mains
I transtormer.

—THAT A.C. receivers designed for 50-cycle
mains should not be used on mains of lower
penodiuty E

The Editor will be pleased to considey articles of a
practical nature suitable for publication in PRACTICAL
AND AMATEUR WIRELESS. Such articles ghould be
written on one side of the paper only, and ghould contain
the name and address of the sender. Whilst the Editor
does not hold himself responaible for manuscripts, every
effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence
intended for the Editor should be uddressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo. Newncs,
Ltd., 8-11, Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts Lo kecp our readers in tonch
with the latest dfvelo]mzentv we give no warranty that
apparatus described in our columns 8 not the subject
of letters patent.

| trickle charger.
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EASY TERMS

Everything Radio supplied on the lowest
terms. Send list of requirements for
quotation by return of post. Prompt
delivery.

W.B.STENTORIAN

Revitalise your Set
with the

SENIOR P.M.S.1 SPEAKER.
Cash Price £2 2 8, or 2/6 with [|
order and 11 monthly payments
0

STANDARD P.M. SPEAKER.
Cash Price £1 12 6, or 2/6 with
ord;/r and 11 monthly payments
of 3/-.

ATLAS
H.T. ELIMINATOR.

Model T.10/30,

with
or
all types of receivers.
utput 30 Milliamps.
T4 tappings.
Cash Price £3 9 6, or
5/« with order and 12
monthly payments of

5/11 ; for A.C. mains,

Every type of valve replacement supplied
on convenient terms.

3-VALVES. S.G. Det. Power. Cossor;
Mullard or Marconi. Cash Price £1/5/0, or 5/-
with order and 5 monthly payments of 4/7.

AVOMINOR TEST METER. A most valuable
instrument enabling faults to be rapidly traced.
Cash Price £2/0/0, or 5/~ with order and 7 monthly
payments of 5/9.

ALL CARRIAGE PAID.

Estd. 1925 e, 1977

LONDON RADIO SUPPL

COMPANY

11 OAT LANE-NOBLE STREET-LONDON.E-(:

A New and grently enlarged edition

1935 EDIT ION"-
of * ENGINEEBINGOPPORTU\I F R ‘
TIE8 ™ is just off the Press

describes the easy way in whmh you may bhecorne

AMICE., AMIMehE, M.1EE, AMIAE

AMIW! T ete,, wnder our]’ No PASS—‘VO FEE™ Guﬂr

antee, and contains the world’s widest selection of courses

ln all branches of Civil, Mzch Elec., Motor, Aero., and Radio
Televimon,

If you are earm‘ny Tess ll:an £10 per wrek you rannog
afford to miss this urigue guide 1o o first claes job,

DON'T DELAY.—Send for your FREE
copy of the Handbook te-day. No cost
or obligation of any kind.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
390, Shakespeare House, 29,31, Oxlord
Street, London.

South African’ enquiries : P.O. Box 4:01
Jo'burg. Awatrolasian enquiries : P.O. Box
8597.8. Sydney. Canadiai enquiries : 219,

Bay Street, Toronto.

THE VALVE WITH
THE SIX MONTHS
GUARANTEE/

STONEHAM ROAD, LONDON, E.5,

7%
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PRACTICAL WIRELESS,
Blueprints, 1s. each.

Long-Range Express Threo . 24932
Mains Express Three o .. 8.10.32
Scnotone Four .. o «.16.10.32
Bijou Thzee Jo S ..20.10.32
Argus Three 12.11.32
Argus Three Mains Unit . . ..26.11.32
Empire S8hort-Wave Three ..-3.12.82
Solo Knob Three .. oo ..10.12.32
Midget Two 5o ..17.12.32
Autokot] Pentode Two .. ..81.12.32
Selectone Battery Three .. .. 14,1.33
ury Four . 28.1.33
I‘eathcr“ eight Portable Four . 6.5.33
Q.P.P. Three-Four - o 4333
Alpha Q.P.P. Three .. 25.3.83
Ferrocart Q.P.P. }Il Ma" 25.3.33
hree .. a a0 .and 1.4.33
Supersonic 8ix .. .. 8.4.33
Beta Universal Four . 15.4.33
A.C. Twin .. . 22,433
Selectone A.C. Bndlogram Two . 20, 4 33
AC. Fury Four .. 00 . 26.2.33
Radiopax Class B Four .. .. 27.5.33

Thsreg-v:xlve Push-Pull Detector

e bo 00 of 5o ELoH

Double-Diode Triode Three .. 10.6.33
Three-Star Nicore .. 24.6.88
Class B Detector Two-Valver .. 17.6.33
. Ace .. . o .. 15.7.33
Superset g oo oo .. 19.8.33
‘Auto-B Three N. .. 19.8.33
Al-Wave Two o0 00 .. 19.8.33
A.C. Three .. oca 00 . 16.9.33
Premier Super . 3.9.33
Exgenmenter s 8hort-Wave Throe 231 .9, 3;)
All-Wave Unipen o -.14.10.33

F.J.C. 3-valve A.V.0. (Transfer
Pnn? .. . 11.38
Luxus A.C. Supcrhet 0o ..14.10.33
A.C. Quadpak . 0 . 12.33
Sixt S}ullmg Three 00 . 21238
Nucleon Class B. Four .. .. 0.1.34
Fury Four Super .. 0q o 27.1.34
A.C. Fury Four Super .. .. 10.2.34
Leader Three o o .. 10.8.34
D.Q. Premier 00 . .s 31.3.3¢
A.C. Leader o 0o oo 7.4.34
Prima Mains Threo .e .. b.4.34
Master Midget Two .o 12.56.34
Atom Lightweight Portable .o 2.6.34
Ubique . .. 28.7.34
Four-Range Super-Mag Two .. 11.8.34
Summit Three .. &5 .. 18.8.3¢4
‘Armada Maln.s Three &2 .. 18.8.34
Midget Short-Wave Two . .. 15.9.3¢
All-Pentode Three. . oa .. 22934
£5 Superhet Three.. .. ..27.10.34
A.C. £6 Superhet Three .. ..2411.34
D.C. £5 Supérhet Three . .. 112,84
Hall Mark Three .. .8.12.34

J. Camm’s Universal £5 Super-ls'

h t oo
AC. Hall-Mark .. 50
Battery Hall-Mark 4 43
Universal Hall-Mark 50

AMATEUR WIRELESS AND WIRELESS MAGAZINE,
RYSTAL SETS,

Blueprints, 6d. oach.

Trour-station Cr{stul Set ..
1934 Crystal 8¢ ~n
150-mile Crystal Set e

STRAIGHT SETS. Ba((ery Operated.

Blueprmts, ‘15, cach.
Out of print
Out, of print
Loud-speaker
Out of print

One-valvers 2
B.B.C. One-valver. . .

- B.B.C. Specfal One-valver
Twenty-station
One-valver (Class B)

o 31334
.. 4.8.34

Out of print

Two-valvers Blueprm(s, 1s. each.

Melody Ranger Two (D, Trans) Out of print
Full-volume Two (SG. Det, Pen)

, Transg)

Iron-core Two (D,
Tron-core Two (D

, QFP) .
B.B.C. Natlona Two with Lucerne

Coil (D. Trans) 5o

17.6.38

Out of print

.. 12.8.38

AW427
AW444
AW450

AW344
AW38Y

AW449

AW388
AW302
AW306
AW396

Out of print AW377A

These bluepnnts are full-size. Copies of appropriate
issues of * Practical Wireless,’ > Amateur Wire-
less” and of * Wireless Magazxne containing
descriptions of these sets can in most cases be
obtained at 4d. and ls 3d. each respectively, post
paid. Index lekers “P.W.” tefecto * Practical
Wn-eless'! sets, * A.W.” refer to ** Amateur Wire-
less ” sets and WM. to Wireless Magazine
sets. Send, preferabl apostnl order (stamps over
sixpence unacceptabl J to * Practical and Amateur
Wireless” Bluéprint Dept., Geo. Newnes, Ltd.,
8-11, Southampton Street Strand, W.C.2.

Big-power Melody Two with

Lucerne Coil éSG, Trans) Out of print AW338A
Lucerne Minor (D. Pen) ., Out of print  AW42
Family Two (D. Trans) .. .. Apr.'32 WM278
Three-valvers : Blueprints, 1s. each.
£8 Radiogram (D, RC, Trans) Out of print = AW343
New Regional Three (D, RC,

Trans) .. 25.6.32 AW349
Class-B Three (D. Tmns, Class B) 22.4.33 AW386
New Britain’s Favourite Three

(D. Trans, Class B) Ne .. 156.7.33 AWS94
Home-built Coil Three (8G, D,

Trans) . .14 10,33 AW404
Fan and Family Thrce (D Trans.

Class B) . ..25.11.83 AW410

1£5 55. S.G.3 SG, D, Trans) e 2.12.33 AW412
1934 Ether Searcher: Baseboard

Model (3G, D, Pen) .. . 20.1.24 AW417
1934 Ether Searcher:  Chassis '

Model (S&, D, Pen) .. .. 3.2.3t  AW419
Lucerne Ranger (8G, D, Trans) Out of print  AW422
Cossor Melody Maker With Lucerne

Coils Out of print  AW423
P.W.H. Mascot with Lucerne Coils

(Det, R.C., Trans) v . 17.3.3¢4 AWS337A
Mullard Master Three with Lu-

cerne Colls Out of print AW424
Pentaquestcr(lﬂ‘ Pen, D Pen) 14.4.34 AW31

5s. Three: De-luxe Version

(SG D, Trans) .. 190.5.31 AW435

Luoeme Straight Three (D RC
AW137

ns) .6.34
All- Bntam Three (HF Pen,D, Pen) Outof print AW448
£ Wireless League** Three (HF

Pen, D,Pen) . 3.1.34  AW451
Tmnsportable Thxee(SG D Pen) Feb.'32  WM271
Multi-Mag Three (D. 2 Tmns) .. Junz'32  WHM288
Percy Harris Radiogram (HF, D

Trans) . Aug.’32  WM294
£6 6s. Rad.lo"ram (D RO Tmns) Apr.’33  WM318
Simple-tune Three (8@, D Pen) ., June’'33  WHM327
TFyers Irom-core Three (SG,

Pen) PS Julo '33  WM330
C.-B. Three (D L¥, Class B) Out, of prmt, WM333
Econom)-pcntode Thrce (S b

Pen) .. 0ct.’33  WM337
All‘wave Three D, 2LF) . Jan,’34 WH343

WM. 034 Standard Three :

(SG en) +o Feb,'34  WMB351
£3 83, Three (86G, D Trans) oo Mar,’3%4 WM354
Iron-core Band-pass Three (3G, D

QP21 . June’'3é  WM362
1935 £6 ﬁ Battery Three (SG

Pen . ' .. Oct.’3% WM371
Four-valvers : Bluesrmts, 1s, 8d. sach,’

(55£ Four (8G, D, RC, Trans}) Out of print AW370

W."” Ideal Fom’ (2SG D, Pen) 16.9.33 AW402
2 H.F. Four (258G, D, en) Out of print AW421
Crusaders’ A.V.O. (2 HF, D,

QP21) .o 18 8.34 AW445
(Pentode and Class-B outputs for

above ; blueprints 6d. each) .. 26.8.34 AW445A
Quadradyne (286G, D, Pen) oo Feb, 32 WM273
Calibrator (SG, D, RC Trans) .. Oct.’32 'WM300

Table Quad (SG, D, RG, Trans) 00 Nou '32 WM303
Calibrator de Tuxe (SG D,

Trans) Apr.'33  WM316
Self-contalucd Four (SG D LI‘ X
ss-B) R (SG D, LF ug.’33  WM331
Luceme Strai our
Trans) “g Lo .. .. Teb,*34  WMB350
Five-valvers : Blueprints, 1s. 6d. each,
Super-q\muty Five (2 HF, D, RC,
Trans) May’'3 WM320
New Class-D Tive (SG D LI‘ .
Class B) . " "SG D, LF Nov,'33  WM340
Class-B Quadradyne ;
(}la‘zs;Q ow yn | Dec,’83  WM344
Mains Operated
Two-valvers : Blueprints, 1s.each,
Consoelectric Two (D, Pen) A.C.  23.9.33 AW403
Economy A.C.Two(D, Trans)A.C;, June’'32 WM280

Three-valvers : Blueprints, 1s. cach,

Home-lover’s New All-electric -
Three (SG, D, Trans) A.C, .. 256.3.33

8.@. Three (8G, D, Pen) A.C. 8.6.33

AW383
AW300

A.C! Triodyne (SG D, Pcn) A.C. 10.8.33 AW399
AC Pentaquester (HF Pen, D,
P AC. £3,6.34 AW439
ullbrator (SG D, Push pu.ll
en) D.O. o July'33 WM328
Slmphcxty A.C. Rad.loﬁram (8G,
, Pen) A, .. Oct,’833 WMB333
Sw-guinea AC/DC Three(HF Pcn,
.. D, Trans) A.C./D. .. July '8¢ WM364
Mantovani A. 0 Three (}II‘ Pen, )
, Pen) A a0 = .. Nov.'3¢ WM374
Four-valvers B Blueprmls 1s. sa. each
A.C. Melody Ranger (SG, D
Trans) A.C. Out of print AW380
AC/DC Straight A.V.0.4 (2 HF, D |
cn) A.C./D.C. 8.9.34 AW446
A.C. Quadradyne (ZSG D Trans)
7’82  WM279
All Metal I‘our(Z‘EG, D, Pen) A.C. July '83  WM320
‘SUPER-HETS.
Battery Sets : Blueprints, 13. Gd. each.
1934 ntury Super 12.33 LAW413
Super Senior @ e .os Oct '31 WM256
1932 Super 60 to - . Jan.'32  \WM209
Q.P.P. Super 60 .. co .. Apr.’38 WM319
‘‘W.M.” Stenode o .. Oct.’34 ‘WM373
Modern Super Senfor 5 .. Nov. '3t  WM375
Mains Sets : Blueprints, 1, 6d, each.
1934 A.C. Century Super, A0, .. 10.3.34 AW4256
1932 A.C. Super 60, A.C. .. Feb.'32  WM272
Seventy-seven Super AC. «. Dec.’32 'WM305
‘W.M.” D.C. Super, D.C. .. May’'83 WAI321
Merrymaker Super, A.C. .. .. Dec.’33 WM345
Heptode Super Three, A.C. .. May’'34 WM359
W.M.” Radlogram éuper, AC. July'3é WM366
Y W.M" Stenodc A.C. . Sep.’34 WM370
PO R‘I‘ABLES.
Four~vaivers: Bluoprints, 1s, Gd: each.
Genoml—purpose Portable (8G, D .
R.C, Trans) Out ol print’” AW351
Mldget Class-B Portable (SG
) ) .. 20.5.33 AW389
Holldny Portnblc (SG, D, LF,
Class B) o8 0o .. 1733 AW303
Family Portable (HF, D, RC,
Trans 22,9.3¢ AW447
Town and Country Four (SG D
RC, Trans May'32 WM287
Two H F. Portablo \2 SG D
QP2 . Junc’84  WM362
Tyers Portnble (SG D, 2 Tmns) Aug.'34  WM363

SHORT-WAVERS. Battery Operatoed,

One-valvers : Blueprints, 13, each.
S.W. One-valve .. . Out of print AW320
8.W. One-valver for America  Out of print AW420
Roma Short-waver < .10.11,34 AW452
Two-valvers : Blueprints, 1s. each
Home-madg Coil Two (D. Pen) .. 14.7.31
Three-valvers : Blueprints, 1s, each,
World-ranger Short-wave 8 (D,

R.C, Trans) Out of print - AW355
Experimenter’s -motre St {D.

AW440

Trans, Super-regea) .. o 80.6.34 AW438
Experimenter’s Short-waver .. Jan. 19,’35 AW463
Short-wave Adapter 50 «. Dec. 1. 31 AW456
Superhet. Converter oo . Dec. 1,34 AW4ST7
Four-valvers : Bluoprints, 1s. Gd. each.
£ A, W."” 8hort-wave World Beater

(HF Pen, D, RC, Trans) .. 2.6.3% AW436
Empire Short-waver (8¢G, D, RC,

Trans) .. oo .. Mar.’33 WM318
Super-hets : Bluoprm(s, 1s, 6d, each,

Quartz-crystal Super o8 o Oct.’34 WM372
Mains Operated.

Two-valvers : Blueprints, 1s. each.

Two-valve Mains Short-waver (D

Pen 2 AQ. 10.11.34 AW 53
¢*W.M.” Band- sprcadShoxt wnvor .

(D, Pen) A.C./D.0O. .. .. Aug. '3t WMS308
Three-valvers : Blueprints, 1s. each.

Emigrator (8.G, D, Pen), A.C. .., Feb. 3% )VM352
Four-valvers : Bluo rints, 13, 6d. cach.
Gold Coaster (SG BC Trans

A.C. 5 7’32 WM202

Trickle cnarger; sz 5 '35 AW402

Geo. Newnes, Ltd., 8-11 South-
ampton Street, Strand, W.C.2

Practical and Amateur Wireless Blueprint Service
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FULL of
INTEREST
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P43

I

Fully illostrated with constractional details for building

Battery and Mains 8.W. Receivers—68v. S.W. Super-het

with A.V.C.—All-Wave Wavemeter—5-metre Receiver—

Simple 5-metre Transmitter—Crossieeder Aerial System—
.4 Battery and Mains S.W. Converters—Amateur Bands

+ iReceiver—100 watt Transmitter—Eliminators, ete.

COMPILED BY THE LEADING SHORT WAVE SPECI-

ALISTS. Obtainable from your radio dealer, W. H. Smith,

or in case of difficulty, STRATTON & CO.,

LTD. (Dept.25), Bromsgrove Strest, Birmingz- PRICE

ham. London Service Depot:—Webb’s

Radio, 14, Soho St., W.1. Glasgow Service : 1

J. &. Hunter, 138, West Nile S¢.

SHORT WAVE MANUAL

LISTEN

TH

gl
“ OSOBRITE *

(British Made)

is a revolution in slow combustion stoves.
Tts unique feature is that it gives a cheerful
anthracite fire with the advantages of a
continuous burning stove. Also burns coke
or ordinary coal as an open or closed fire.
Price from £5 11s. Send for Illustrated
Catalogue No. Ry43, post free.

THE LONDON WARMING CO., LTD.,
2, Percy Street, Rathbonpe Place, W.1.

STREETS AHEAD OF

Recharges 1tzeif D R Y H -T-

Standard wet batteries end
once for all the bother and
expense of constant H.T.
renewals and failing recep-
tion, 100 per cent. pure
current.  Cheap replenish-
ment at intervals of a year or more. o extra accumu-
stors, months’ service when an ordinary
dry battery lasted 7 weeks, and it is streets ahead
of Dry H.T. for television.” says R. S. 120v., 12,500
m.a. £2 carr, paid. Wates L. T. Battery, £1-carr. paid.
Lists free from WET H.T. BATTERY Co. (Pr.), 95,
Dean St., Oxford St., W.1. Gerrard 6121.

Stove

Ay rvoltage
supplied.

PRACTICAL AND AMATEUR WIRELESS

RAPIO CLUBS:
AND SOCIETIES

Club Reports should not crceed 200 wodrde in lenglh
and should be received Firat « Post each Monduy
morning for publication in the following week’s issue.
SOCIETY OF WIRELESS PIONEERS
THIS society announces the appointment of Mr,

R. W. Stewart, of 8, East View Terrace, Seaton
Carew, West Hartlepool, Co. Durham, as Hon: Director
ofthe Durhain and Yorksarea. A chapterisin process
of being formed, and it is requested that all pioneers
in short-wave work will communieate with Mr, Stewart;
a stamp for reply will be appreciated. The Society of
Wireless Pioneers also announces its own monthly
journal, edited by the fumous American writer, Alice
R. Bourke, WODXX, for many years reporter on
the Chicago T'riburie. The Society will always be
pleasedl to hear of ploneers of eleven or more years
standing : H. B. Shields, 35, Bluestone Road, Moston,
Manchester 10 ; R. W. Stewart, 8, East View Terrace,
Seaton Carew, W. Hartlepool; RB. L, Rawles, Black-
water, Isle of Wight,

.

THE CROYDON RADIC SOCIETY

R. P. XK. TURNER, the famous loud-speaker
M designer, lectyred and demonstrated on ** A
Modern Radio-Grammophone” at the Croydon Radio
Society's meeting in St. Peter’s Hall, South Croydon,
on Tuesday, February 12th. In the Chair was Mr, H.
Bevan-Swift, late President of the Radio Society
of Great Britain. The trouble, said the lecturer, had
been people who sought quality from a good loud.
speaker, but used it with an inferior amplifier. He
had designed, therefore, a receiver to'operate the
Hartley-Turner speaker, and went on to discuss its
technieal features, such astransformer design and push-
puil output stage.

Regarding records, the piezo-electric pick-up was
used and its excellent response up to 8,000 cycles:and
its big output were very advantageouws. He played
many records, and the operation of tone-control on
each one was most insiructive. Even better quality,
of course, was obtained!on radio-reproduction, which
to most members was as lifelike as they had ever
heard.

On Tuesday, March 5th, comes another popular
loud-speaker night, and, although a crowded meeting
is expected, the society will welcome, as usual, any
PRACTICAL AND AMATEUR WIRELESS readers who care
to come and join us. Hon Sec.: E. L. Cumbers
Mayconrt, Campden Road, South Croydon.

AN INTERESTING MULTI-
PURPOSE VALVE
{Continued from page 864)
will be seen that D2, instead of being
connected to the secondary winding (L2)
of the tuned H.F. transformer, is joined
instead to the primary (L1), this winding
not being so sharply tuned as L2 and being
designed to produce whatis generally known
ag double-humped tuning. Thus, as the
tuning condenser is set slightly to either
side of the resonance point, the maximum

A.V.C. voltage is developed.

In addition to automatic volume controls
manual control is provided by means of the
.5-megohm potentiomgter in series with
the anode marked D3. The values of all
the principal components are indicated
on the circuit diagram, but it will be seen
that no values are given for the two resist-
ances marked R1 and R2, nor for their
corresponding by-pass condensers C1 and
C2. The object of the two resistances is
to provide delayed A.V.C., the object of
which is to prevent the application of
bias to the H.F. valves until signals of a
certain minimum voltage are tuned in.
By this means the A.V.C. is prevented from
curtailing the volume of signals that are
alrcady rather weak, and long-distance
reception is not, therefore, impaired by
the A.V.C. action. The idea is that the
“carth” end of resistance R2 is positive
in respect to the end that is connected to
H.T. negative, and negativein respect of the
diode cathode. The two resistances are
chosen to be of such a value that the
difference in the voltage-drop across each
is 40, this constituting the ‘ delay”
voltage. As the anode current for all the
valves preceding the triple-diode-triode
has to pass through R2 the voltage-drop
across this resistance is dependent upon
that part of the current.
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home
charging

Install a HEAYBERD PORTABLE BATTERY:
CHARGER NOW and charge your accumulators
at home. Under your own personal supervision
vou can be surc that they are charged efficientlv,
Kits of parts for making your own charging,
from 30/0. All employ—
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MODEL OUTPUT, PRICE,
A.0.2 2, 4 and 6 volts at 1 amp. 35/-
A.03. 2, 6 and 12 volts at 1 amp. 50/-

Send coupon together with 38d. iu stamps for the
latest 1935 Radio Handbook.
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Morse Practice Simplified
IT has always been an advantage to the
wireless experimenter to _be able to
receive in the morse code, but the task of
learning the code is generally considered as
being a somewhat irksome one. Generally,
the would-be morse-code learner has found
it best to work in conjunction with a friend
so that one may transmit and the other
receive, using a buzzer for transmission
purposes. Thisis all very well up to a point,
but it is unsatisfactory to attempt to learn
to read morse when the person * trans-
mitting >’ it is himself a learner.
The reason is that the code is
generally badly ¢ timed ” and
thus inaccéurate. Practically all
of the normal difficulties of
learning morse are overcome,
however, by making use ' of
the Chad Valley “ Automatic
Keyless ’ Morse Code Sender,
.illustrated on this page. It will
_be seen from the illustration
that the neat instrument con-
sists ‘of a high-note buzzer, a
tapping key, and a * keying
board,” the latter consisting 3 ° :' i
of a thin sheet of tough fibre §°
which is pierced with a serics r"
of square holes and long slots
behind which is a sheet of brass
foil. The various perforations
are arranged in order for all of

THE EHAD VALLEY
* AUTOMATIC KEYLESS”

§ oo S M oen

PRACTICAL ANDfAMAT‘EUR WIRELESS

The Amplion “ Dragon ” Speaker

ECENTLY introduced by Amplion
(1932) Ltd., the Amplion ‘ Dragon
moving-coil loud-speaker will find a
ready market. It is fitted with a universal
matching transformer, and costs 29s. 6d.
The transformer enables the speaker to be
used satisfactorily with practically every
type of output stage, whether it incor-
porates a small or large-power valve, a pen-
tode, two valves in push-pull, or a Class B
valve, and input impedances of from

3,000 to 20,000 ohms are obtainable by
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abbreviation signs.
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over two watts without giving any signs
of distress. The Amplion * Dragon” can,
therefore, be relied upon to give every satis-
faction when used with the average home
receiver, whether it is a two-valve battery-
operated one, or a mains superhetero-
dyne.
Eddystone Short-wave Components
WE have just completed our test on a
further batch of the well-known
Eddystone components, which are illus-
trated on this page. The components in
question are : a baseboard-mounting short-
wave valve-holder, a six-pin low-loss coil-
holder, and a very interesting short-wave
choke.

The valve-holder is built up on a bakelite
ring, the sockets being air-spaced and made
in single pieces of metal. The latter is an
important point in short-wave work, since
it eliminates all possibility of bad connection
between the actual sockets and their solder-
ing connections. These valve-holders are
listed at 1s. 3d. in four-pin type, and 1s. 64.
in five-pin type.

The coil-holder is identical with the valve-
holders in every respect, excepting the
__ positioning of the six sockets ;
& these are arranged”to take the
cfficient plug-in six-pin ‘coils’ of
l liddystone manufacture. The
¢ holders cost 2s. 3d. each.

As to the short-wave choke,
this is of extremely efficient
design and consists of four
series-connected honeycomb
coilsrigidly mounted on a hollow

steatite former. The choke
| covers all wavelengths from 10
1 to 200 metres, and we have
found that it does not exhibit
any noticeable resofiance peak
over the whole of this range.
{ The component measures only
(0 2in. by 7/16in. and, therefore,

| has a very small external field.
+ i It has wire end connections, so
that it can be attached directly
to other components in the
receiver. The price is only 2s. 9d.

L meear
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There is a handy plug
attached to a length of flex, and
by rubbing the plug over the
series of perforations corresponding to any
letter or figure an accurate morse counter-
part is signalled by the buzzer. By moving
the plug quickly or slowly the speed of
‘‘ transmission >’ may be varied to suit the
requircments of the learner.

All that is required, in addition to the
unit illustrated, is an ordinary 43.volt
flashlamp battery (or a 2-volt accumulator
if this is more convenient), and this is joined
to two of the three terminals provided.
After the learner has learnt the morse
alphabet he can  transmit *’ by means of
the tapping key, simply by joining the
battery to a different pair of terminals. A
special connector can also be supplied by
the makers for joining together two of the
-units illustrated.

.

A group of Eddystons S.-W. components described above.

The Chad Valley ** Automatic Keyless': Morse Code Sender.

using the various tappings. We have tested |
the speaker very thoroughly and formed the
opinion that it is an excellent unit, giving
good response to a very wide range of fre-
quencies, as well as being particularly sen-
sitive. The high sensitivity is no doubt
largely brought about by the use of a large
magnet system and by careful design. Due
to the free mounting of the 7in. cone we
found that the response to very low fre-
quencies was particularly good, although
there was no apparent tendency towards
reS(l)nance at the upper end of the frequency
scale.

Apparently the makers do not make any
claim concerning the maximum output
which the speaker will carry without dis-
tortion, but we found that it handled well

2 |
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The Pix Invisible Aerial
UR attention has beendrawn
to a paragraph which
appeared in the article entitled *‘ Efficient
Aerial Systems,”’ and which was published
on page 677 of PRACTICAL AND AMATEUR
WirgLESS dated January 26th. 1In this
article the author stated that picture-rail
aerials were, generally speaking, in-
cfficient and only really satisfactory
when used in conjunction with a powerful
receiver. In making this statement
the author had not in mind the various
special aerial materials sold for attaching
to the walls of the room—one of the best-
known of which is the Pix—but was think-
ing more of the makeshift type of * collec-
tor > employing a length of ordinary cotton-
covered wire.

So as to remove any misunderstanding
that the above-mentioned paragraph might
have created I feel that I should, in fairness
to The British Pix Co., Ltd., state that I
have in the past used several Pix Invisible
Aerials with complete satisfaction. I have,
in fact, frequently found these to be
superior to outside aerials, especially when
interference-free reception was an important
consideration, and when selectivity was
of the utmost importance.—F. J. Camnm.

Practical Television

6d. Monthly

Published by Geo. Newnes, Ltd.. 8-11, Southamptan Street,
Strand, W.C.2, g
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SPECIAL NOTE

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons—
(1) Supply cirenit diagrams of complete
mulii-valve receivers. 3
(2) Suggest alterations or modifications of
receivers described in * our contem-
porarics.
(3) Suggest alterations or modifications to
commercial receivers.
(4) Answer queries over the telephone.
Please note also that queries must be limited to
two per reader, and all sketches and drawings
which are sent to us should bear the name
and address of the sender. I

{1eman (

Coils for 7 Metres

““I want to experiment on the new
{elevision wavelengths, and should welcome

— -

VO -

v e

_your recommendations as to the most suit-

able type of coil, i.e., size of former, type of
wire, etc.””—R. G. Y. (Barrow).

For a normal type of circuit you should
make the coils from heavy gauge bare wire,
say No. 16 or 18. To avoid losses due to

" oxidation tinned copper wire will be found

most suitable. - Obtain a former having
a diameter of about 3in. and wind the
wire with adjacent turns touching. When
the required number of turns have been
wound the wire should be released, when it
will spring out slightly larger than the
former and adjacent turns will separate.
The coil should be mounted direct into
position without a mount and without the
former. A single turn may be used as an
aerial coupling coil, and three turns (tuned

by a 50 mmfd. condenser) will probably be

found most suitable for the grid coil. This
may be modified according to the type of

_circuit you decide to use, and will serve

as a basis for experiment.

Modifying a Disc

1 have built a disc television receiver
which I have been using for some time, and
this I understand will be obsolete in the near
future, Is there any way in which I can
alter the dise so as to see the high-definition
pictures ? *>—O0. T. (Richmond).

At the present moment we cannot offer
you assistance in this direction. You must
bear in mind, however, that the 30-line
transmissions will continue for some time
yet and they will not cease as soon as the

{JUE
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LET OUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

If a postal reply is

desired, a stamped ad-
dressed envelope must
be enclosedy Every
query and drawing
which is sent must bear
the name and address

of the sender. Send

your queries fo the Editor, PRACTICAL
AND AMATEUR WIRELESS, Geo.
Newnes, Ltd., 8-11, Southampten Street,
Strand, London, W.C.2. ]

high-definition transmissions begin. In that
respect, therefore, your present apparatus
will serve-you for some time to come..
On the other hand, it may be possible in’
the future to modify your apparatus to
take advantage of the newer transmissions,
and if so, details will be given in this paper.

Speaker versus Receiver

‘““1 have just obtained a moving-coil
speaker which is advertised in your pages
every week. I spent a lot on this as it is
boosted such a lot, but am very disappointed
with the results. Not only does it give
quieter volume than my old trumpet, but
the quality is not so good. It’s deep and
““ woofy,”’ and there are no top notes at all.
How can you boost a thing like that ? **—
F. G. (Aylesbury). -

We are afraid you have fallen into an
old pit. You may he a new reader of our
journal and have thus not made yourself
acquainted with the conditions necessary for
good wireless signals. You should bear in
mind that the loud-speaker only delivers
what is fed into it, and thercfore you must
first of all obtain a circuit which will do
justice to a good loud-speaker. As you
were using a trumpet type of speaker we
presume that your receiver is also of rather
old -design, and as the old spcaker was
deficient in bass response the circuit was
probably full of bass resonance and also
deficient in top note response. Thus, on
your horn speaker you heard what was
apparently bass, and the squeaky nature of
the speaker gave you what you imagined
were top notes. Now you are using a
speaker which is a faithful reproducer
without resonances, and consequently it
shows up the defects in your set. To con-
vince yourself that this is indeed so, take
the speaker to a local dealer and get him to
test it on a modern set ; 'if it sounds all
right, you must bring your set up to date,
and then you will be able to obtain really
high-quality signals.

Some Facts about Earths

¢ ] have a buried earth plate, with a seven
foot stranded cable joined to it. The soldered
joint is quite sound and well painted, and
the cable is unbroken. Yet when I discon-
nect the lead the weak stations remain
unaltered, and reaction does not seem to be
aflected. As I understand it, this points to
an ineflicient earth. How can this be with

my arrangement ? *—G. T. (Woking).

RIES and

o

The coupon on Cover
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It is, of course, quite possible to have
an arrangement such as yours which is,
nevertheless, inefficient. The requirements
of an earth are not low resistance wire
and good, large earth plate, but a low-resist-
ance path throughout. To ensure this,
it is obvious that there must be. good
connection between the plate and earth, and
it is probably here that your trouble lies.
If you are situated on sandy soil, and your
plate is buried in dry sand, it would be
inefficient. If possible, the plate should
be in moist clay, although if that is not
possible, you should make a large hole and
pack the plate with coke and if possible some
such material as soda, sal-ammoniac, ete.
You will then find that your earth is 0.K.

Not to Specification

] have built up your Hall-Mark sef,
although I did not use the parts you gave.
I had some by me and a local store has a
lot of dismantled gear from well-known
commercial sets, and 1 got some of these
as they seem equal to those sold to home--
constructors. I also made one or two slight
modifications to the circuit to suit my needs.
I find that it is not a patch on an old two-
valve set which has been in use four years.
1 have tested the parts carefully, and have
wired them to your published circuit, but
with no better results. .Could you examine
this in your laboratory and tell me where
I have gone wrong ? 1 will pay any expenses
incurred.”’—G. €. W. (Harringay).

No, we are sorry we cannot look at your
set. Firstly, we must take the standpoint
that if you know sufficient to be able to
state that the parts which you have bought
are equivalent to those we specified, and
are able also to modify a circuit, then you
should be fully capablé of finding a fault
or two.

Reactance of a Condenser

‘1 am carrying out some experiments;
and wish to know the formula for the
reactance of a condemser. The book in
which I kept such details has unfortunately
been destroyed in a fire which consumed not
only all my wireless books, but also the entire
contents of my workshop and three wireless
sets. I hope you can give me this informa-
tion as soon as possible.””—T. R. (Bir-~
mingham).

10¢

The formula you require iS:_27fc—

where f is the frequency in cycles per
second, and ¢ is the capacity in micro-
farads. i

THERE
IS

the range is from .000004 to .000167 mf.
adjustment for hait-line tuning.

NO MYSTERY “T’

It is a variable condenser specially designed to enable anyone to balance the capacity of the
aerial circuit, and so obtain optimum selectivity on any set.
(Paraday House Test Report), giving easy

BRITISH PIX CO., LTD., 118, Southwark Street, S.E.1.

Over a movement of 2ins.

PIX

HANDY HOLDER

2/6
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Advertisements are accepted for thess
columns at the rate of 3d. per word, Words
in black face type and/or capitals are
charged double this rate (minimum charge
3/~ per paragraph). Display lines are
charged at /- per line. All advertisements
must be prepaid. Radio components adver~
tised at below list price do not carry
manufacturers’ guarantee. All communi-
cations should be addressed to the
Advertisement Manager, * Practical and
Amateur Wireless,” 8,  Southampton
Street, Strand, London.

PREMIER SUPPLY STORES

NNOUNCE a City Branch at 165 and 165a, Fleet
St., E.C. (next door to Anderton’s Hotel), for
the convenience of callers; post orders and callers to
High St., Clapham.
FFER the Following Manufacturers’ Surplus New
ods at o Fraction of the Original Cost; all
goods guaranteed perfect; carriage paid over 5/-,
under 5/- postage 6d. extra, I.F.8. and abroad, carriage
extra. Orders under 5/- cannot be sent c.o.d. Please
send for Illustrated catalogue, post free.
LL-ELECTRIC 8-stage Amplifiers, 200-250v.,
40-60 eycles, 10 watts undistorted output, com-
plete with-5 valves and Magnavox Super 66 cnergised
speaker, £12/10/0. N
LIMINATOR Kits, including transformer, choke,
Westinghouse metal rectificr, condensers, reslst-
ances, and diagram, 120v." 20 m.a., 20/-;trickle
charger, 8/- extra; 160v. 30 milliamps with 4v.
2:4 amps. C.T., L.T., 25/- ; trickle charger, G/6 extra ;
250v. 60 milllamps., with 4v, 3-5 amps, C.T., L.T.,
$0/-; 800v. 60 m.a., with 4 volts 3-5 amps., 37/6;
200v. 50 m.a., with 4v. 3-5 amps. L.T., 27/6. L
REMIER Chokes, 40 milliamps, 25 hys., 4/-; 66
milliamps, 30 hys., 5/6; 150 milliamps, 30 hys.,
10/8; G0 milliamps, .80 hys., 2,600 ohms, 6/6; 25
mitliamps, 20 hys., 2/8 ; 250 milliamps, 30 hys., 20/-.
L Premier Mains Transformers have engraved
panels, terminal connections, all Jow-tension
windings centre tapped, tapped and screened primaries
200/250 volts.
REMIER 250-0-250 60 milliamps, 4 .volts 1-2
amps, 4 volts 2-3 amps, 4 volts 3-4 amps., 10/-.
REMIER 350-0-350 160 milliamps, 4 volts 1-2
amps, 4 volts 2-3 amps, 4 volts 3-4 amps, 12/6.
REMIER combined HT8 and HTQ transformer
rectified output 250 or 300 volts 60 milliamps,
4 volts 1-2 amps, 4 volts 3-5 amps, 10/-, or with West-
inghouse Rectifier, either type, 18/6.
REMIER HTI10 transformer rectificd output 200
voits, 100 milliamps, 4 volts 1-2 amps, 4 volts
3-56 amps, 10/-, or with Westinghouse Rectitier, 10/6.
REMIER HT11transformer 500 volts 120 milliamps
rectified output, 4 volts 2 amps, 4 volts 2 amps,
4 volts 8-5 amps, 22/6; with Westinghouse Rectificr,

2/6.
PECIAL offer Western Electric mains transformers
input 200/250 volts, output 350-0-350 volts,
120 milliamps screened primary 4 volts 1-2 amps,
4 volts 2-3 amps, 4 volts 3-5 amps, 9/8. Input 100/250
volts, 300-0-300 volts 60 milliamps 4 volts 1-2 amps,
4 volts 2-3 amps, 6/6. Input 200/250 volts screen
primary output 500-0-500 volts 150 milliamps 4 volts
3-5 amps, 4 volts 2-3 amps, 4 volts 2-3 amps, 4 volts
1 amp, 4 volts, 1 amp, 19/6.
MAINS transformer with Westinghouse Rectifler
output 150 volts, 30 milliamps and 4 volts,
2 amps LT., 15/- the pair,

§ TSA.8-gang condenser with trimmers, 3/11; a really"

solid job.
REMIEI]t L.T. Charger Kits, consisting of Premler
transformeér and Westinghouse rectifier, input
200-250v. A.C., output 8v. 1 amp., 14/6; Sv.1 amp.,

17/6; 6v., 2 amp., 27/6 ; 30v. 1 amp., 37/0 ; 2v. } amp.,:

11/-.
B.T.H. Truspeed Induction Type (A.C. Only), Electrie
Gramophone Motors, 100-250v., 80/- complete.
1.0. model Truspeed, 100/250v., 42/6.
OLLARO Gramo. Unit, consisting of A.C. motor,
200-250v. high quality pick-up and volume
coantrol, 49/-; without volume control, 46/-.
EDISON BELL Double Spring Gramophone Motors,
complete with turntable and all fittings, a rcally
sound job, 15/-.
PECIAL Offer of Wirc-Wound Resistances, 4 watts,
any value up to 50,000 ohms, 1/-; 8 watts, any
value up to 15,000 ohms, 1/6; 15 watts, any value up
to 50,000 ohms, 2/-; 23 watts, any value up to 50,000
ohms, 2/6.
ENTRALAB Potentiometcrs, 400 ohms, 1/-;
650,000, 100,000, 4 meg., any value, 2/-; 200
‘ohms, wire-wound, 1/-.
ELIABLE Canned Coils with Circuit accurately
matched, dual range, iron cored, 2/11,
AGNAVOX D.C. 152, 2,500 ohms, 17/6 ; D.C. 144,
2,500 ohms, 12/6; .D.C. 152 magna, 2,600
ohms, 87/6, all complete with humbucking coils ; please
atate whether power or pentode required ; A.C. con-
version kit for above types, 10/-; Magnavox P.M.,
7in, cone, 16/6 ; 9in. cone, 22/0.
PECIAL offer .00015 DLrass short-wave tuning
condensers with slow-motion and complete dial,
4/9, Short-wave chokes 10-200 metres, 9d.
UBILIER electrolytic condensers, 12 microfarads,
20 volts 6d., 8 plus 4 microfarads 500 volts
4/-, 60 mf. 50 volts, 1/9.
MERICAN G.E.C. auato-transformers 450 watts,
one slde 110 volts, other 90/240 volts in 6 volt
steps, 30/-.
(Continued at top of column three)
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Guaranteed
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COVERS 13 TO 93 METRES

12,000 MILES TUNING
RANGE

Dox"r miss all the thrills of §.W.

reception because you are

not _an  expert, The

New Discoverer H.F.P.3 i
as simple fo control as any broad-
cast sef, Reception of S.W,
Stations has never before been so
simple. Build it yoursel!l in zn
evening and tasto the fascination
of world-wide programmes below
100 metres. Here’s your first

Detector
and PENTODE OUT-

PUT.
@ 100-1 Slow Motion Tuning.
@ Tuned Aerial and Grid
Circuits,
Slow Mofion Reaction.
o Special Throttle Control
Reaction.
@ Parallel Feed LF, Ani-
plification,
@ output sockets for Speaker
or "Phones,
s#atComprisce
K lT A all Deees-
sary parts
to build, with 6 coils (13-96
metres),  lesa valves nnd
cabinet. With Full Bize
Blueprint and detailed jn-
structions. Cash
of C.O.D. Car- YOURS FOR
riage Paid.
£4.15.0, or ,
7/8 Deposit
and 11 monthly
paymeunts of 9/,

IRERT s6g3?7 As for Kitq
KIT %, but 1o )
cluding Walnut finjshed)

1 Cabinet as iHastrated. Cash p

) lor C.0.D. Carriage Pnld,l

| 1£7.2.6, or 13/- Deposit

jand 11 moathly payments of
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A customer in South America

H.F. Pentode,

chance to build a splendid S, W. Set
that embodies many exclusive tech-
nical refinements,

tor K

‘" but i

cluding 3 B.V.A. Valves, ex-1

lcluding cabinet. Cash orj
[C.O.D. Carrlage Paijd.

writes :

“1 have to acknowledge your Kit S8et. No doubt you wlill be
interested to hear of its performance upon its FIRST NIGHT
upon the cther. Hereunder picase find my ‘ log * up to the present.
LSX—Argeantina ; Z—American 8outh Pole Expedition ;
PRFS—Brazil ; G8C—Daventry; DJA—Germany; W2XAF—
U.8.A. ; PCI—Holland ; OX4AC—Pern, and a whole host of other
statjons unidentlfied. Needless to say, 1 am delighted with this
truly smazing performance, and will not hesitate to recommend
your sets to my friends,
"W, H. J. C,, PARAGUAY, South America.”

IRISH and OVERSEAS ORDERS CASH ONLY,

POST THIS COUPON NOW

PETO-SCOTT CO., LTD., 77 (Dept. Pr.W. 12), City Road, London,
ECJA. Telephone: Clerkenwell 840G-7.
West End Showrooms : 62 (Dept. Pr.W. 12),

High Holborn, London, W.0.1. Telephone: Holborn 3248,
Please seud me descriptive literature of tho Peto-Scott ‘NEW
DISCOVERER H.F.P.3, together with FREE 1/~ FULL SIZE
BLUEPRINT, for which I cnclose 3d. in stamps to cover postage,

tharch 2nd, 1935

(Continued from foot of column one)

BRITISH Radiophone fully screened 3-gzang .0005
m top trimmers with complete, slow-motion drive,

AINS transformer input, 200/250 volts, 6 volts
1 amp, 4/6. 10 volts .5 amp., 4/6.
PECIAL OFFER. Kolster-Brandes (shop-soiled)
Receivers, 2-valve Battery Pup, with self-con-
tained Speaker, Valves and Batteries, 27/6.
OLAR  Star Manufacturers’ model, 3-gang con-
densers, fully screencd, 7/6, with trimmers;
unsereened, 5/-.
ELIABLE Iatervalve Transformers, 2/-; multi-
ratio output transformers, 2/6; Microphone
transformers, 50-1 and 100-1; 2/6; 1-1 or 2-1 Qutput
Transformers, 2/6.
TILITY 3-gang Condensers, 0.0005, fully
screened, with trimmers, bal! bearing straight
or superhet, 6/9, complete; with illuminated disc
drive, 7/11; the best 3-gang available,
.C.C. Condensers, 4mf. 450v. working, 4/-;
; 750v. working, 6/-.
ARLEY Constant Square Peak Coils, bandpass
type B.P.7 brand new, in maker’s cartons, with
Instructions and diagram, 2/4.
ARLEY H.F. Intervalve Coils, B.P.8, band-pass,
complete withinstruction,inoriginalcartons. 2/6.
REMIER British-made Meters, moying iron, flush
mounting, accurate, 0-10, 0-15, 0-50 m.a.,
0-100, 0-250 ma.; 0-1, 0-6 amps. ; all at 6/-.
WESTERN Electric Condensers, 250v. working,
1mf, 6d.; 2mf., 1/-; 4 mf,, 2/-; 400v. working,
1 mf.,1/-; 2mf, 1/6.
WIRE-WOUND Potentiometers, 1,000, 2,600,
50,000, 500,000, 2/- cach; 1,000 ohm, semi-
varlable, carry 150 m.a., 2/-.
A LARGE Selection of Pedestal, Table and Radio-
gram cabinets, by best mapufacturers at ‘a
fraction of original cost. Scnd for Ust.
HE following Lines 6d. each, or 5/- per dozen.—
. Chassis valve holders 6-; 6-, or 7-pin, S¢reencd
scréen-grid lefids, any value ‘1-watt wire resistanoeés,
wire end .condensers 0.0001 _to_0.5, 3 amp. maln
switches, Cyldon doible capacitors.
UPER-MOVING Coil Speakers,” handle 10 watts,
energised directly from A.C. mains, manufacturcd
by world-famous radio and gramophone company, 40/-.
.C.C. Electrolytic condensers, 8 mfd. 440v. working,
8/-; 4 mf.440v, working, 3/-; 15 mf. 50v.working
}/-; &0 mfd, 12v, working, 1/- : 15 mf, 100v. worklng,

/3.
ONDENSER Blocks, H.M.V. 400v. working,
4+24+14-1+14+5, 3/0; 242+41+14-14-5,
8/- ; Dubilier 300v. working, 44442+ .1, 8/- ; Phillips
6+4+2+1+1, 4/6,
RAMPIAN Permanent Magnet 9 inch Moving
Coil Speakers, handles 4 watts. Universal
Transformers, 18/6. Ditto Energised, handles b watts,
2,600 ohms, 21/-,
] O OO 12,000, 15,000 ohm wire-wound potentio-
’ , mmeters with mains switch, 1/6.
COTT Acrinl and Anode Coils Dual Range with
Circuit, 2/6 per pair.
PECIAL OFFER. Guaranteed U.S.A, Tlectrolytics,
4 mf. 1/9, 8 mf, 1/9, 12 mf. 1/8, all 660v. Peak
Working.
ARIO directly-heated 1 watt, 200v. Mains Power
Valves, 2/6.
LUE SPOT 45 P.M. Speaker, multl-ratio trans.
former, handles 4 watts, listed 45/-, at 25/-, or in
handsome walnut cabinet, 35/-. Blue Spot 89 P.M.
Speaker, multi-ratio transformer, handles 5 watts,
listed 69/6, at 31/-.
LUE SPOT Energlised Speakers 2,600 ohms type
20D.C., Power and Pentode Transformer, 0/11.
UPER Moving-Coil 8peaker by world-famous radio
and gramophone company, 300v. 30 m.a. ficld
(10,000 ohms), 25/-,
REMIER -SUPPLY STORES Announce the
Purchase of the Complete Stock of a world
famous Continental valve manufacturer; 2 volt
Battery Valves, H.F. : Det. : L.F. : 2-3 : Power : Low
Consumption Power, Super Power, 2/9; Screen Grid.
4 and 5 pin Pentodes, 5/- : all the following standard
mains types, fully guarantecd, 4/6each ; H.F. Pentodes,
Variable-Mu H.F, Pentodes, H.L., L. Power, medium,
high, low mag. and variabie-mu Screen-grids, onec.
three, and four watt A.Q. output directly-heated
Pentodes: 250v. 60 m.a. full-wave rectifiers: D.C.
types, 20v. 18 amp., fllaments, Screen-grid V.M, :
H.: H.L.: Power: Pentodes : H.F. Pentodes : Variable-
Mu H.F, Pentodes.

The Following Types, 5/6 each: 8560v. 120 m.a.
full-wave rectifier, 5600v. 120 m.a., full-wave rectifier,
2} watt indirectiy-heated Pentode.

The Following American Types, 4/6: 250, 112,
171, 210, 245, 226, 47, 40, 24, 35, 51, b7, 58, 55, 37,
80, 6A7, 2A7, 83, 27, 245, 77, 78. r

The Following Types, 6/6 each: 42, 25Z5, 36, 88,
83, 39, 44, 53, 6B7, 2A0, 267, 573, 6C6, 6A4, 6DG,
6F7, 43, 59. Send for Complete Valve List.

PREMIER SUPPLY STORES

‘Dcp. O.N.), 20-22, High St., Clapham, 8.W.4.
Phone: Macaulay 2188. Nearest station: Clapham
North; Underground.

NIVERSAL RADIO BARGAINS.—Sets, Kits,
Speakers, Valves, DIick-ups, Coils, Trans-
formers and all other components nt Keen Prices,
Stamp for Lists and Prints.—‘'Universal,” 20,
Victoria Road, Peckham, 8, E.15.

4mf.

ANTED, good modern sets,

eliminators, meters,

wireless parts,
valves, speakers, ete.
Spot cash walting. Jixclianges. Send or bring. We
pay more than any other dealer. Open 9-8.—Univer-
ity Radio, 142, Drummond St., EKuston, N.W.1.
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ADIO CLEARANCE, 280, High- Holborn, W.C.1,
offer the following stupendous bargains, limited
quantities only, all orders over 5/- post free.—’Phone:
Holborn 4631.
ADIO CLEARANCE Flist Bargain List is now
Available, send 1}d. stamp to cover cost and
postage.
ADIO CLEARANCE Makes Special Offer of a
Limited quantity S.T.600 Dorchester Kits to
Designers' Speeification, including Colvern coils,
Polar condensers, T.C.C. fixed condensers, R.1 Hyper-
mite transformer, ready drilled panel and terminal
strip, list prico £6/17 ; our price, £3/10.
ADIO CLEARANCE.—Dorchester 3-valve service
grid, -detcetor, power or pentode battery, chassis
including all  first-class components, brand new,
rompletely wired ; at 30/- each, less valves.
ADIO CLEARANCE.—Earl permanent magnet
moving-coil speakers, 74in. cone, brand new,
hoxed ; list price 29/6; our price 10/11.
ADIO CLEARANCE.—Plessey mains transformers,
{xrlmary input 200-250 volts, secondaries 350-0-
350 at 120 m.a., 4 volts 2 amps,, 4 volts 6} ampz.,
screened primary, exceptional value; 7/6 each.
ADIO CLEARANCE.—Standard Telephones and
Cables mains transformers, shrouded type, for
H.T.8 rectifier with 4v. 4 amp, C.T,, L.T. winding;
cxceptional wnlue at G/- cach.
ADIO CLEARANCE.—British Radiophone 3-gang
Midget type superhet. condensers, fully screened
with trimmers 2 0.0005 sections and 110 kc. oscillator
section ; 7/6 each,
ADIO CLEARANCE.—British Radlophone 3-gang
Midget type straight condensers, fully screcicd
with trimmers, 3 0.0003 sections, 7/6 each.
ADIO CLEARANCE.—British Radi(ﬂphone 3-gang
superhet, condensers, unscrecned, 2 0.0005
sections and 110 kc. section, 4/11.
ADIO CLEARANCE.—British Radiophone 11¢ kes.
intermediate frequency transformers; 3/- each.
ADIO CLEARANCE.—British Radiophone set of
band-pass coils, manafacturer’s type, with eircait
diagram, suitable for tuned grid or tuned anode; set
«of 3 coils, 4/-.
ADIO CLEARANCE.—British Radlophone set of
superhet. coils, manufacturers’ type, with eircuit
diagram, suitable for use with above advertized con-
denger; 5/6 per set of 3. -
ADIO CLEARANCE.—5-pin chassls mounting
valve holders ; 3d. each.
ADIO CLEARANCE.—Britizh Radiophone voluine
controls, 10,000 ohm, 25,000 ohm, 50,000 ohm,
200,000 ohm, 500,000 ohm, 1 meg.,at 1/6; volume
controls, with switch, 1 meg., 1/9.
ADIO CLEARANCE.—8 mfd. dry electrolytics
500v, working, well-known make ; 2/6 each.
ADIO CLEARANCE.—S8,000 ohms volume controls
log ty];»e, with Q.M.B. switch, by G.E.C,, 2/- cach.
ADIO CLEARANCE.—1 watt resistances, wgll-
known make, all sizes; 0d. each.
ADIO CLEARANCE.—1imm. white sleeving ; 9d.
perdoz. lengths.
ADIO CLEARANCE.—Telsen 0.0001 and 0.00015
reaction condensers; 0&d. each.
ADIO CLEARANCE.—Stec! chassis, cadmium
plated, drilled ready for use ; 4 valve, 1,6 each,
ADIO CLEARANCE.—4 mfd. Post Office Con-
densers, 250 v. D.C. worklnf; 1/6 each,
ADIO CLEARANCE, 280, High Holborn, W.C.1.
‘Phone: Holborn 4631.

HE following unused set manufacturers’ Surplus;

all goods guaranteed perfect ; immediate delivery.

AGNAVOX speakers, complete with hum-bueking

coil, ontput transformers, ete. DC152 (9in. cone),

22/0, DC154 (Tin, conc), 16/-. All with 2,500 or
6,500 ohms flelds.

ESTINGHOUSE rectifiers, HTS, 9/6. HT9, 10/-.
W HT10, LT5, I,T4, 10/9. Regentone transformers
for HT8 or HT9, with 4v.-4amp. LT winding, 7/-.
Eliminators, firat-class make. Outputs 150v. 2Bma,
SG and detector. AC type with Westinghouse
rectifier, 25/-, AC type with .5 amp. trickle-charger,
30/-. DC_type, 12/0,

UBILITR or TCC dry electrolytic condensers
8mfds or’4mfds, 500v working, 50mfds, 50v,
200 mf{ds, 10v, 3/3. 50mfde, 15v, and 15mfds, 100v,
2/3. 50mfds, 12v, 2/-. TCC type * M ' condensers,
any value up to .001 mfds, &l. Erie resistances, 1
watt type, 7d., 2 watt, 1/2, 3 watt, 1/9, Send for
eomprehensive list,
D, 45, Farringdon Street, London, E.C.4.
Telephone : Holborn 9703.

ALL-MARK THREE Superhet Three, ST600

Guaranteed First Specified Kits—Lowest Prices

-—Basiest Terms—Lists Free—Melfo-rad, Queen's
Place, Hove. (Trade supplied.)

REPAIRS to Moving Coil Speakers, Cones and Colls
fitted, or rewound. Fields Altered. Prices
Quoted Including Eliminators. Lound-Speakers Re-
aired, 4f-, L.F. and Speech Transformers, 4/-
ost Free. Trade Invited. Guaranteed Satisfaction.
Prompt Service. Estimates Free. L.S. Repair
Service.—5, Balham Grove, London, S.W.12.
Battersea 1321,

MAINS Transformers, chokes, etc., to specification,
. repairs promptly executed, Goaranteed satis,
faction. Prices on request. Henry Peace, Ltd.,
Wednesbury, Staffs.

EXPE.R!MENTER'S OPPORTUNITY.. Parcels con-

* taining Wireless Components, 40/- value for 5/6,
Carriage 1 /-.—Taylor's, Radio HousesMacaulay.Street,
Muddersfleld.

PRACTICAL AND AMATEUR WIRELESS

| cARTON

BARGAIN

McMICHAEL RADIO
SUPERVOX

4-VALVE
.C.
MAINS
o
ONE THIRD
OFF
MAKERS’
PRICE
®

Guaranleed
BRAND NEW
in MAKERS®

ust 1HS
rrice YOS

Twin Matched Moving-Coll Speakers. Selec-
tor 8witch cuts out interference.  Tone

trol.  Gramo Pick-up and Exteruai.
Speaker Conuections. 2 8.G. High Frequeaoy
Valves, detector, corrected Pentode Output.
Band Pass Tuning. Handsome Walnut
Cubinet. For A.0. Mains 100-115 or 200-250
voits; 40-100 cycles. INuminated Wave-
tength Scale. D.C. Model (200-250 volts)
uame price and terms. Plcase state voltage
and cycles required.

McMICHAEL 2 H.K. stages, detector, driver and Clasa
5§ VALVE] CLASS " B’' Output. * Moving-Coil ;:):';I;fr.
« B BATTERY Coraplete with Valves and es

o 12
PRICE s

Or yours for

15/-

and 17 monthly
payments of 16/-

ready to play.
G QUR [
LODEX i Jor ruice 103

| or 12/6° Deposit an1 18 monthly.payments of 12/8.

| power or pentode.

PETO-SCOTT CO., LTD,,

77 (Pr.W.13), CITY ROAD, LONDON, E.C.1.
w=n West End Showrooms : 62 (Pr.W.13)3Hiyp Holdorn, W.C1l ==

Do you Smokee

FOR HEALTH'S

Excessive smoking is bad SAKE AND —
for the health, bad for the ENJOY IT MORE
pocket and mainly a habit. -

Make up your mind NOW to cut it down. Do
it by sucking a “SAVA-SMOKE * which,
whilst it contains ncither drugs nor chemicals,
eases the tobacco craving and refreshes the
palate. Write at once for full details free.
OR send P.O. for a 2s. gd. Box. Post free,

SAVA-SMOKE

(Dept. A1) 131 REGENT STREET, LONDON, W.I.

POLISHED
65/‘ CABINET FOR 35/'
No Middie Profits.

Famouns maker offers” finest Radio
Furniture. ~As supplied to B.B.O.,
a quality and value impossible to
better. Beautifully hand-polished !
GUARANTEED Piano-tone
acousticaliy.

¥ — 8l DIRECT—on FREE TRIAL
— {or 10 - monthly)
LIST FREE'! From makers

Cabinet (P.R.) Works, Aibion Road,
Bexieyheath, near London,

1fowt EXTENSION
SPEAKER musl be a

ROLA

THERE'S A REASON Y
Write for Chart just published showing Corvect

Extension Speaker for all British Receivers

THE .BRITISH-ROLA CO..LTD.
MINERVA RD., PARK ROYAL. N.W.1O.
! a-ece

22-3

" oh,
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AUXHALL.—Magnavox permanent magnet
Speakers unpiversal for Class B, power, pentode
or push-pull ; 7in. cone, 16/G ; 10in. cone, 22/-.
AUXHALL.—Magnavox energised types, 2,500
or 6,500: 10in. cone, 22/-; 7in. cone, 15/3.
All brand new complete with humbucking coils, state
Other speakers. Send for par-
ticulars.

AUXHALL.—DPractical Wireless Universal super-
V het thassis, completely built as specifled with
valves and Magnavox or Rola speaker, carriage paid,
£8/15/0.
y AUXHALL —Radioplione radio-paks R.F. super-

hets complete with volume control, escutcheon,
new Lucerne station named dial, 34/-.

AUXHALL.—Radiophone  Intermediate  fre-

quency transformers, on bases with terminals,

5/6. i
AUXHALL.—Radiophone three gang condensers,
piano type superhet. or straight fully screened,
8/6 ; two gang, 6/6. 4
AUXHALL.—Benjamin. Class B transformers
1-1§ to 1. Terminals fixing, 6/6 boxed.
AUXHALL.—Radlophone volume controls, &ll
values from 5,000 to 500,000 with switch, 3/6.
VAUXHAI_‘L.—-Wesﬁnghouse rectifiers set, manu-
facturefs surplus skeleton type H.T.8, 9/0;
H.T.9-10, 10/-.
VAUXHALL.—Westlnghouse Westectors,
W.X.6, 5/9. Regentone transformers
terminals and H.T.8, 17/6.
AUXHALL.—Rothermel Piezo electric pick-ups,
30/-; Marconi K25, 21/-; B.T.H. senior, 29/-;
Minor, 16/6. Sealed cartons.
AUXHALL—Gramophonc motors: Collaro 32
model, 32/6. Universal model for 110, D.C.
200/250 AC/DC, 47/6.
AUXHALL.—B.T.H. Truspeed AC. 30/-; B.T.H.
Universal model 110 D.C. 200/250 AC/DC., 47/6.
AUXHALL.—Utility dials and drlves complete
with escutcheon, state black or brown, 5/-.
AUXHALL.—Dubilier condensers, 4 or 8
M.F.D. dry electrolytic, 500.V working, 3/-!
50 MFD.50.V. working, 1/8; 50 MFD.15V.,, 1/6.
AUXHALL.—Dubilier or Radiophone tubular
condensers non-inductive .1, 0d. ; .05, 6d. ; .002,
.0002, and .0006, 4d. 1 mfd. Mainsbridge, 1/3 ; 2 mfd,
2/-; T.C.C. .002 mica, 2,000v. test, 10d.; .01, l(-.
AUXHALL.—Dubilier all values, 1 watt. res
tances, 7d. ; Clix valveholders with terminais 6
pin, 7d.; 7 pin, 9d.; Continental 7 pin, 9d.: W.B.;
4/5 pin, 41d.  Post paid, 2/6, or over or C.Q.D.
AUXHALL. Bulgin L.F. Choke 20 henries at
60 m.a., 6/6, Malns resistances tor Universal
valves, 2/11.
VAUXHALL valve as specified for P,W, Universal
A.C., D.C. Superset 40/- set of four.
AUXHALL-UTILITIES, 163a Strand, London,
W.C.2, over Denny’s the Booksellers. Temple
Bar 9338. Send posteard for new lists free.

TILITY SALES—SHORT-WAVE. For 50/-
we supply all parts to assemble and guarantce
50 Stations inclusive.
USTRALIA,. ready made 5/- extra. Circuit,
price of separate parts, 6d,
ELEVISION.—Kit of parts easy to assemble,
mains or battery motor, lamp, disc, lens, etc.
Full instructions, £3/12,6.
LIMINATOR, 20 milliamps, with } amp. charger,
Regentone W.5.A. variable tappings, 39/-.
* AVELESTION " PPMW, 45/- list, large Permanent
Magnet, 7in. cone, Universal transtormer, 18/¢
B UBILIER ” 8 mfd. Dry Electrolytique, 4 and
8 mfd. Wet Electrolytique, 500 volt working,

3/8.
BELL Transformers’'A.C. 200/250v, 3/5/8/v., } amp.;
Bakelite case, 3/-.
ELEC’I‘RIO Soldering Iron, 60 Watts, reversible
head, spare parts obtainable, workshop model, 7/8.
LECTRIC, Clocks (synchropised 50 Cycles), 200/
250 v. Fit this movement into your set, 16/-.
UTILITY SALES, Fwritone Corner, 57, Praed
Street, London, W.2. Paddington 0251

“SWIFT SERVICE *’

UARANTEE their customers value for mouney and
COMPLETE SATISFACTION. WE CAN SUPPLY
FIRST SPECIFIED KITS, VALVES, ETC. FOR ALL
‘“ PRAGTICAL WIRELESS '’ CIRCUITS. HALL-
MARK THREE. Complete kit 30/- or with set of
HIVAG specified valves £2.10.9. SEND 3d. in stamps
for our comprehensive New Radio Lists. Only brand
new articles are listed. SEND IMMEDIATELY and
avall yourself of our genuine offers. —THE SWIFT
SERVICE & SUPPLY CO. (PA6), 3, Featherstone
Buildings, High Holborn, London, W.C.1. ’Phone’;
Holborn 1336,

HUBPLUS VALVES.—All brand new; battery
- types, 2-volt, HF.2, LF.2, LP.2, 1/9. Super
ower, PP.2, 2/6; screens and pentodes, 8/9; A.C,
ains, 4-volt, 1 amp., general purpose, 3/3; power,
4/-; screens nnddpentodes, 4/6 ; {ull wave rectifiers,
3/6; postage paid, cash with order, or C.0.D. over
10/, Clarion Valves, Dept. 2, 885, Tyburn Road,
Erdlington, Birmingham.

EEDON P.L.R. Co., SPEAKER and REWIND-
ING SERVICE. Mains transformers, ete,
Cones, Coils and Centres fitted all M/C speakers, 5/-,
Receiver repairs, including American and Midgets.
Trade invited.—DcPt. C, 80, Lonsdale Avenue,
London, E.6. Maryland 1782.

A.O. Accumulator Chargers, With Westinghouse
Rectiflers and Pilot Lamp Indicators. 2 volts
4+ ampere 19/6. 6 volts 1 ampere 35/-, Lists Freo,
Thompsons, 39, London Strect, Greenwich, 8.E.10,

W4,
with
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OUTHERN RADIO'S WIRELESS BARGAINS

ECEIVERS.—Osram  4-Valves (Actual) Sets.
Complete with Four Osram Valves, Moving-Coil
Speakcrs. Pedestal Cabinet. Ready for use on all
Volituages A.C. Tnsealed eartons, £6/0/0 (List £15/15/-).
QURGOYNE Class “ B "’ Sets. With three Mutilard
Valves, Exide Batteries and Accumulators,
Moving Coil Speakers. In modern Cabinet beauti-
fully finished ju Chromium plate. Ready for use. In
sealed cartons, £3/18/6 (List £6/10/-).
ISSEN 2-Valve D.C. Sets. Complete with Valves.
Speakers in attractive Bakelite Cubinet. Ready
for use on all Voltages D.C. £2/15/- (List £7/7/-).
ELSEN Twin Matched Screened Coils with
Switch Type W287, 7,9 (list 17/-). Triple
Matched Screened Coils, W288, with Switch, 10/9
(Ust 25/6). Telsen Short Wave Sereened H.¥. Chokes,
2/- (list 3/G). Binocular H.F. Chokes, 2/3 (list 4/0).
elsen ‘‘ Ace’”’ L.F. Transformers, 3/1 and 6/1, 2/9
each, Telsen Twin Coil Unit, type W478, 12/6;
Triple Ceil Unit Type W477,17/6. Type W476, 17/6.
Alt Telsen goods are brand new and boxed.
OILS.—~Igronic Superhet Four Coils (1 OSC
2 LF., with pigtails, 1 LF. plain). 9/- per set
{50/- List).
VABLEY Constant 8quare Peak Coils B.P.5, with
all accessories, 2/3.
ICK-UPS.—Marconi Modet K25 (1935 Issue), 21/-
(List 32/6;.
CON DENSERS.—Plessy Four-Gang Condensers with
Oscillator Section for Superhet. Fully screencd
with trimmers, 7/3 each (List 45/-). LOTUS Three-
Gang, 12/6; 2-gang 8/6. All Lotus Condensers are
complete with Dials, liscutcheons, fully screcned with
trimmers. Dubilier 4 mfd. (2+141) 1,000 Volt,
2/9 each; 4.5 mfd. (2.2542.25), 8/-, T.C.C. 0.140.1,
3.

1/3.
PEAKERS.—Blue Spot Permanent Magnet Moving
Coll Speakers. Universal Transformers for Power,
Snper-Power, Pentode and Class “ B, All Brand
New 1035 Series in sealed cartons. Type 99 PM.,
30/- (List 59/6) ; 45P.M., 24/- (List 45/-); G2P.M, (in
Cabinet), 38/- (List 67/6); 32 P.M, in magnificent
cabinet, 45/- (List 87/6).
LIMINATORS.—Regentone Eliminators W.5a,
Coniplete with Trickle Charger for 200/250volts,
39/6 (List £3/17/6). A small Quantity only of Ekco
Tliminators for 100/125 voits only, Type K.256 with
Trickle Charger, Qutput 25 m.a., 85/- (List £4/12/0).
Type K.18 with Trickle Charger output 18 m.a., 32/
(List £4/7/6). All New in original sealed cartons.
| ISCELLANEOUS.—Westinghouse Metal Recti-
flers. H.T.6, 7, 8, 9/3 each. Morse Tapping
Keys with flash signal and buzzer, Complete with
Battery and Bulb, 2/-. Biflo Static Cut-outs, definitely
eliminates noise and interference, 2/3 (12/6 List).
Lewcos Spaghetfi Resistances, all capacities. New
and boxed, 1/6 dozen assorted.
Many More Bargains at our various Branches.

Every Article Guaranteed and sent Post Paid.
RANCHES at 46, Lisle Street, W.C.2; 271-275,
High Road, Wiilesden Green, N.W.10, Al

Mail orders to 823, Fuston Road, N.W.1.
OUTHERN RADIO, 323, EUSTON ROAD,
LONDON, N.W.1 (near Warren Street Tube).
’Phone : Museum 6324.

ULBERT.
ULBERT for Quality S8urplus Speakers.

LY, speakers listed below are brand new and made
by one of the dest known British makers of
high grade moving coil speakers. Repeat orders
coming in daily. .
l ONLY. Original price 30/-. Energised. &in.
cone, 0,500 ohms field for direet use on
200,240 volts D.C. mains. Also 1,800, 2,000, 2.200, or
2,500 ohms field. Price includes power, pentode, or
universal transformer as required.
14 ONLY. Usual price 45/-. As above, but with
" ~ 10in. cone. A very powerful quality speaker
capable of handling Iarge outputs.
']5 ONLY. Usual price 35/-. Permanent magnet
A / model with cobalt steel magnet of high
efficiency. 8in. cone. Powcer, pentode or universal

transiormer.
!8 ONLY. Usual price, 39/6. As above but
with 10in. cone. Powerful quality speaker
giving large output with given input.
\i ONLY. Usual price 41/-. Permanent magnet
6 model with the new Alni magnet, high flux
density and wide frequency respomse. 8in. cone.
Power, pentode or universal transformer.
4 ONLY. Usual price 70/-. As above, but with
2 /" 10in. cone. Ideal for use with quality
Feceivers. i .
2 / ONLY. Brand new cabinets suitable for any of
above.
=y ONLY. Brand new Auditorium speakers
59/6 suitable for P.A. or Quality recelvers and
‘amplifiers tor use on D.C. or A.C. mains. Rectifying
‘equipment for latter, 17/6. Usual price tor these speak-
‘ers, £0. Purchaser writes: *‘I have had considerable
experience with high quality reproduction but must
‘admit that the speaker you supplied surpasses anything
1 have so far heard.” ¥ield resistance 1,000, 1,250,
1,500, or 2,000 ohms. S8peech coil 7, 10 or 15 ohms.
'CECURE one of these bargaing now. Repeat orders
coming in daily. Cash with order or C.0.D
‘Hulbert, 6, Conduit Street, W.1. )
HULBERT for Surplus Speaker bargains.

' EMONSTRATION, Shop Soited and Repossessed
sets at iow prices. What do you requlre ¥—
¢’ Radio,” 94, Grove Vale, §.E.22,

PRACTICAL AND AMATEUR WIRELESS

—BARGAINS-

BURGOYNE CLASS B3
LIST 56:]00 pRIGE £3:19:6

PRICE

’ Cashor C.O.D. Carr.Pd.
Comp'ete with H,T. and L.T.
e Batteries and Detector, Driver
' andClags “ B~ BB.V.A. Valves.

Ready to play. Latest 3-valve
' Clasi “B* circuit. Moving:
Col) speaker. Ex-
tremely  meoderate
hattery  consump-
tion. ** One-Glance "
tuning dial. In ex-
fuisite walnut polish-
ed cablnet, fllust’y

Guarantze] BRAND NEW
in MAKER’S CARTON

and 18 monthly payments of 6'~

Ll‘#LSON MIDGET SET
126NS. PV £5

PRICE
BEST OF ALL THE MIDGET SETS.
4-Valve Ali-electric A.C. or ‘D.C. Mains,
100 to 230 volts, Moving-Coil 8peaker
Single Knob Tuning; 200-550 metres ;
size 10" X 7}° X 6° decp. Wonderiul Tone ;
Superhet, circult wich amazing selectivity.
Regional and powerful foreign atationa
recetved on ready-fitted chort Aerial. In
Cabinet, as illustrated. READY TO PLAY.
YOURS Balance in 12 monthly
FOR 10/- payments of 10 3.

NEW TIMES SALES 00.5% %, buire =

WOBURN RADIO OFFER FOLLOWING Surplus
and Bankrupt Stock :-
LL orders over 7/6, C.0.D. Charges free. To save
delay send orders without money.
KIT A.—Cadmlum plated ehassis (ex-Murphy), with
new type fully-screened Radiophone 2-gang
ccndenser, curved dinl with bronze escutcheon, and
four chasgis valveholders, 12/6. -
71T B.—As above, and including two iron-cored
canned coils, 16/6.
IT C.—As Kit A, but with Radiophone 3-gang
condenser, 14/6.
RADIOPHONE semi-screened midget condensers,
with side trimmers .0005, 2-gang, 5/-; 3-gang,
7/6: 4-gang, 8/11.
UBILIER dry electrolytic condensers: 8 mfd.,
500v., 3/-; 4 mifd., 500v., 3/-; T.C.C. 8 mfd..
500v., 3/-; 4 mifd., 500v., 3/-. Briticsh Insulated
Cables, 8 mfd., 550v., 2/10; 50 mfd., 50v., 200 mid..
15v,, 2/10; 2,000 mfd.. 12v., 8/6. T.C.C. 6 mid., 50v.,
15 mfd., 100v., 26 mfd., 25v., 50 mfd., 12v., 1/3.
TUCERNE iron-cored eanned coils, boxed with
circuits, 2/6. Dario transformers 3:1, 2/-.
Microphone transformers, 2/3. Western  Eleetric
mikes, 2/3.
RUWIND resistances:  All values from 100 to
50,000, 33d. Erie resistances, all values, 6d.
Grid Leaks, me%., 1 meg. and 4 meg., 3d.
ESTINGHOUSE metal rectifiers; H.T.8 and 90,
8/11; H.T.10, 10/6; L.T.4. 10/G. DBritish
Radiophone transformers: Primary 180v. to 2i0v.,
secondary, 350-0-350, 4v.24a, 4v.61a, screened primary
8/-; H.T.5 and 6, 4/9.
+ P.O. Relays, few oniy at 9/6. Tubunlar condensers,
.01, .1 and .02, 6d.; .25, 9d. Chassis valve-
hoiders, 4/5 pin. 1/3 half-dozen.
ORMO 1 mfd., 1000v. test,1/- ; 2 mid., 1/3 ; 4 mfd.
750v. test, 2/3. Toggles, 6d. Nistoflex, Tyds. 6d.
Screened flex, 3d. yd. H.F. chokes, 10d. Binocular
chokes, 1/3. 8.W. chokes, 1/-.
OTHERMEL P.M. speakers, 71in. cone, power or
pentode transformer, listed at 39/6, 17/6.
Iothermel Midget P.M., 5in. cone, 12/6. Magnavox
speakers, with humbuekers, D.C.152, 8in. cone, 22/6;
D.C.154, 7in. cone, 16/-; 2,500 or §,500 ohm fleids.
Marcon! model 25 pick-ups, 21/-.
READY RADIO mica reaction condensers, .00073,
1/3. Astradifferentials,.00015,1/4. Ciaude Lyous
humdingers, 30 ohms, 1/4. Baseboard rheostats,
30 ohms, 1/-. Edlson potentiometers, 400 ohins, 1/3;
200 ohms, 1/3, Pye 8.W. valveholders, 4d.
ROMWELL cabinets, horizontnl type, speaker at
side, length 23ins., 6/-. Twin-speaker type, 7/6.
All Walnut finish. Carriage extra, Speaker silk, 6d.
piece.
HOKES : 40h., 40 m.a. and 50h. 30 m.a., 4/-. Few
— Regentone Hedgehog type chokes suitable tor
eliminators, very eflicient, 3/-.
URGOYNE Class B three, horizontal cabinet, clock
tuning, listed £6/10/0. Including Drydex bat-
taries and accumulator, £3/10/0 (Carriage forward).
ISCELLANEOUS : Tonastats, 1/10. Pix Aerials,
1/3. Double reading voltmcters, 1/9. Maroon
flex, 7yds., 6d. Bakelite electric bells, 1/10. Bell
transformers, 3/6. Siemens lampholders, brass, 6d.
Bakelite lampholders, 6d. Bell pushes, bakelite, 1/-.
Bakelite switch piugs, 1]10. Brass or bakelite switches,
8d. Sunk switches with plate, 1/-.
UOTATIONS for all kits ond components.

RITE for Trade List enclosing heading and
stamp. )
OBUR:’W]-RADIO CO., 9, Sandland Street, W.C.1,

(Neurest Station, Holborn Und., first turning
on right up Red Lion Street). Holborn 7289.

= March 2nd, 1935
BIRMINGHAM RADIOMART

Draws attention to following bargains. No eatchpenny
lines. No stunts, just a dead square deal,
RADIOMART. Astounding offer. Utility Microdise
\ Dials fitted famous Utility high-reduction drive
(list 8/6), 3/11.
ADIOMART. Radiophone super short-wave
condensers, all brass, steatite bases (the finest
maile) offered third list, .00016, 8/6 ; 2 gang .00Q16, 5/6.
ADIOMART. British Radiophone, fully screened
2-gang ,0005 top trimmers, latest compaet type,

| 5/11

RADIOMART. Radiophone 3-gang, as above, 8/0 ;
Radiophone 4-gangz superhet, 9/6.
ADIOMART. Radiophone as above 2-gang but
uniknob with wavelength dials, 8‘/3.
ADIOMART. Radiophone ¥nll Vision illuminated
B Dials oxydised escutcheon (list 7/6), 3/G.
ADIOMART. Pushback—the wire used hy set-
makers ; ready tinned and sleeved, Gyds., fid.
ADIOMART. Screened flex;, “H.F. or piek-up;
single, 6d. vd.; twin, 0d: yd:
RADIOMART. Resin-cored solder, 104. per ft
Bulzin lamp fuses, 24, Bulgin twin fuscholilers, 4.
ADIOMART. Non-indnetive tubuars, 1,500vt.
.0003, .002, 4d.; .01, .02, .04, .05, 0.1, Gd.; .2,

256, 8d.; .5, 9d.
ADIOMART. Differentials;  Téleen  .0001,
.00015, 1/-; Polar ,0003, 1/3; all knobs.
ADIOMART. Radiophone L.F. transformers, top
trimmers, 2/6 ;' also few 117 ‘and 120 k.¢.
RADIO.\[ART Utility super 2-gang .0005 ball-
bearing, fully screened with trimmers, 05/11;
with disc dlal, 6/11.
ADIOMART. Utility 3-zang, as above, straight or
superhet, 7/11, with diai, 8/11.
ADIOMART. Famous 8 mfi. dry electrolytics
500v., 2/11 ; NSF., clitto, 8 x 8 mfd., 500 v., 3/6.
ADIOMART. BTH 7in. latest 2,500 ohm moving
coils, humbueker, 4 watt modet, 12/6.
ADIOMART. Sonochorde super sensitive PMs,
“ Class B *’ or Universal (ideal battery sets), 16/6.
ADIOMART. Variable condensers Solus .0003,
Ready Radio .0003, .0005, .00075, 1/-; Telsen
0001, 00016, 10d.; Utility 0005, 1/3.
ADIOMART. Special offer dozen all different
wire-ended resistances by most famous makers,
onr assortment, 2/G.
RADIOMAM‘. Telsen 1 watt resistors, cartridge
resistors, toggle switches, tubnlar condensers,
Gd. each.
R.-\DIOMART. Igranic non-inductive condensers,
bakelite case, terminals, 700 v., makers’ eartons,
1 mfd., 1/4; 2 mfd., 1/8.
ADIOMART. Brand new condensers,
makers, H00v. working, 4 mfd., 3/6;
1/10: 1 mfid., 1/6.
ADIOMART, 350v. working; 4 mfd.,2/0; 2 mfd.,
1/8: 1 mfd., 1/4; 250v, working, 4 wmfit.. 2/3;
1 mfd. 1/2; 05 mfid., 9d.; 0.1 x 0.1 mnfd.. K.
ADIOMART. Telsen 5-1 Radiogrand transformers,
8/9. Jgranic Parafeed, 1/11, Igranic Drivers,

11,
ADIOMART. Telsen Preset Condensers, M.
Radiophone Aerinl Presets, Telsen screened
shortwave Chokes, 1/11.
ADIOMART. Triotron Heavy Class B unit.
Complele Driver transformer, BV A valve, etc.
(list 63/6), 25/-.
ADIOMART. Screened iron-cored dual-range coils
with reaction eircnit, 2/11; Jgranie ghort-wave
tron-cored dual-range, 3/3.
ADIOMART. Telsen Radiophone, dolly toggle
switches, 81.; Lotus radiogram switches, Od.
ADIOMART. Metvick seetion wonnd H.V.
Chokes, very eflicient, 8d. Wearite pattern,
3 and 4-way rotary switches, 1/-.
D ADIOMART. Prass ball-beartng 100 mmfd. short-
wave, pigtail, nolseless, 1/G; brass band-spread
or neutralising micro-variables, 1/-; extension
brackets, 3d.
ADIOMART. DPye loloss short-wave valveholders,
4d.; 1l-in. coil forms, 4-prong, 1/3 ; 6-prong, 1/6.
ADIOMART. Western Electric 21/- microphones,

eminent
2 mfid.,

2/0; transformer, 2/6; ‘Telsen: dual-range
short-wave coils, 3/11.
ADIOMART. Milliammeters flush. 2fin., 5/0;
23in., 6/9. All ranges above 25 ma

ADIOMART.
6d.; Deehive stand-off insulators, 84.

ADIOMART. Purchase over-produced stoek lead-
ing Continental valvemaker; Super valyes;

sensational prices.
C. types at ng‘-, H.F. Pen,

ADIOMART. A.
MH, MHI, YMSG., I'I't, ACSG.
ADIOMART. 2 volt types, H.F., Detector, L.T.,
2/3; Power, 2/0; Super power, 3/3; Serecn-
¢rid, Pentode, 5/G.
ADIOMART. Americhn types, 4/6. Catalogue
gives characteristics and hundred other bargains.
ADIOMART sends catalogue or answers inguiries
only if stamp enclosed. Goods over 6/- post ree
or C.0.D.

THE SQUARE DEALERS

RAD[OMART, 19, Johin Bright Street, Birmingham.

Fintglass acrial insulators, 3iin.,

ORMOND SPARKS, late Technical Stall

AMATEUR WIRELESS and WIRELLSS
MAGAZINE, will attend to all your Technical and
Constructional troubles. Postal Queries 1/- each
question. Dlueprint alterations, 2/6. Diagrams 1/-
per valve. Enclose stamped envelope. Detailed
replies, Prompt Scrvice.—54, biythe IHill Lane,
Catford, 8.L.C.
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A NEW MAIL-ORDER SERVICE

A MESSAGE to all readers of “ Practical and
Amateur Wireless” and to 20,000 customers.

FTER' two months of intensive thought and
organization, cxtensive expansion of premises
and personnel, we have evolved a new mail-order
.system which we believe to be second to no other.
Bricfly outlined, this includes the aequisition of
additional premises for onr new despateh dept. at
23, Bartholomew Close, of approximately three times
the size, and a stail on the mail order gide of nineteen
hands. The eontrol of this department is in the hands
of Mr. R. Glenville, who has left the mail-order depart-
ment of London's greatest general store to joln usy
tle has brought many invaluable ideas with him, and
has been instrumental in evolving this new organiza-
tion. . The additional space available at 24, Aldersgate
Street, has been utilised in the development and
enlargement of our techni and & tration
rooms. Onthisside Mr, L. Bastwood hastaken eharge.
Until joining us Mr, Eastwood was in charge of the
technieal side- of a famous record and radio manu-
facturing firm. He is well known for his development
work in high fidelity receivers and wide range
amplifiers,  Ows: fechnical department is at your service,
and will answer authoritatively all technieal queries
rwithout cost or obligation.
'I'HE- above programmec has been: carried out at
great expensc and on a large scale. In some
quarters it was snggested that we were tourting
financial loss. We have truly lost an cnormous-
amount of business by an almost complete cessation
of advertising durlpg the process, but we prefer to
look upon it as a big investment which will pay us
altogether priceless dividends of goodwiil. We have
faith in the wireless public and in our own twenty
thousand customers to prove this and to Justify this

big reliance.

I ASK you all, secure in the knowledge that your
requirements. will he dealt with more efficiently,,

more gquickly, more aceuratcly, and with greater

service than at any time previously, fo give the new

G. M. Mail-Order Systew and Service your early trial,

anl then, afterwards, to me your personal verdict.

‘Flank yon.
G. de €. TAYLOR,
General Manager.
London East Central
Trading Company.

THOUSANDS OF NEW ATTRACTIVE
" LINES

.M. SEnVicE.—Rndiophoxle superhet coil assembly
3-coll unit with switch, Complete with circuit
«tiagram, for use with 110 K.C. 1.Fs. 12/6

23, Bartholomew Close,
February 20th, 1935.

c. M. SERVICE.—Radiophone lIO'K.C. L¥.
trausformers. -8/-.
. M. SERVICE.—S.T. and Cnbles, H.T.8 trans-

- formers, L. winding. Excepfionally good
job. 6/9. .
G. M. SERVICE.—Radiophone, large size 33 .0005
superhet ganged condensers. 9/0.
n. M. SERVICE.—Radiophone ultra
double spaced
brass vanes, poreelain base, standard fitting and stan-
dard spindle. Ideal for ultra short-wave work 5-9-
metres (new television band) with coils below. Single
condenser .00015 mfd.” 3/6. 2-gang .x.00016, 5/6.
(Worth at least double.) =
G. M. SERVICE.—5-metré¢ coils with reaction
winding. Covers 5-0 metres with .00015 tuning
condenser: “Complete with diagrams of 2 circuits. 5/6.
c. M. SERVICE.—Wirc-wound resistances. (Wire
. End) 1 watt. Famous make. All.sizes, 5d.
(4/9 dozen.). Carbon resistances ditto. all dizes, 100,
ohms to 500,000 ohms,-1 to § megs, Each 43d.,
. M. SERVICE:—Varley Square Peak Colls (list
15/-) each 2/2.. .Manufacturer’s type dual range
coils with reaction- 31d. Terminal 6ype 1/4. Ditto |
Screened 1/11. Jron cored 2/-. A.W. Lucerne Coils.
p. pair 5/11. Job D.R. Coils cach 5d.

THE NEW MARCH ‘RADIO
GOLD-MINE’ is now ready for immediate

despatch. It has cost-
nearly £100 to produce and is bigger and more com-
prehensive, than ever Dlefore. Produced in four
«different coloured scctions covering -every radio
component, aecessory, numerous kits and reccivers
rapging from 8/6 for a single-valve kit to 29 gns. for
our amazing 16 valve 5 waveband snperhet chassis.
‘The price level and value for money throughout Is the
same—astonishingly low. Contains hundreds of illus-
trations, Printed in three colours. Large supplies
ready for immediate mailing. Send, enclosing 3d.
stamps, to-day.

LONDON EAST CENTRAL JRADING COMPANY

(Dept. 8.100), 23, Bartholomew Close, Tiondon,
1.C.1. (Complete mail-order unit General Offices
2nd Floor. Despatch Dept., ground floor). Technical
Dept. and demonstration showrooms at 24, Aldersgate
St., E.C.1 (1 minute). Telephone all depts. - NATional
7473 (private branch exchange). Nearest station,
“ Poat. Office ** Central London Railway.

efficient

short wave condensers, al'\L

OU CAN QUICKLY MAKE YOUR_ SPARE
TIME BRING YOU A FULL-TIME INCOME

by starting & Mail Order Business of your own a$ home,
Simple new Plan is now ready for you to use:
the lead of others who are averaging £12 per week
wet profit. Get away from the dunll drudgery of a
poorly-paid routine jdb. Join the big-money class
I and work for your own profit. No previous experience,
special tralning or talent required. Suitable for any
age or either sex. Few pounds capital only needed.
No samples or ‘‘outfits ”* to buy. No rent, rates or

irksome tasks to do; no expensive stocks to carry,
deteriorate or go-out of fashion. In your own home,
however small or wherever situated,”you can run one
of the most fascinating and intercsting businesses
in the whole world of cominerce. From the very
beginning you can seture results. < Gradually you can
extend your operations. Steadlly you can make your
earnings grow. For Mail Order and Postal Trading
. offers immense scope to the progressive man or woman
‘—more and more busincss is being done by pest.
' And our remarkable new Plan makes success ceytain.
Best of all, you can start usipg this novel Plan for
your own profit without interfering wjih your present
occupation or without anyone being the wiser., You
are shown exactly how to operate this Plan in your
spare time in order to increase your earnings and to
bufd up your own profit-mnaking business. Then yon
| can, when you wish, give your whole time and energy
to it. Scize this.wonderful opportunity now ; say
‘“good-bye ** for ever to poor pay, monotony and
‘“ making hoth ends meet.”” Be Iindependent and
make your future securc against want. Investigate
this novel money-inaking Plan and see how easily
you can use it—it costs nothing and commits you to
nothing. A fascinating FREE Bookle “describes
it in details for you, Send P.C. ta~day for your free
copy to: DBusiness Service Institute, Dept. 849a,
6, Carmelite Street, E.C.4.

OPPORTUNITY ELECTRICIAN OR MECHANIC

BATTERY charging station and let-out garage,

Bootle, Liverpvol. Thoroughly fitted, Newton
Motor generator, 2 Davenset H.T. chargers, over 130
" accumulators, Net profits £4 weekly, everything £130.
Business is carried on in large garage now let off.
Opening for petrol pump and motor mechanle. Im-
mediate trade here; T. Crompton & Co., 142, Stanley
Rd., Bootle, Liverpool.

ANKRUPT Bargains. List free with 3v. diagram.
3v. kit, 15/-. Large lot Telsen goods approxi:
mately 509% off. Table microphones 5/-; dual coils
1/6; transformers 1/6; Triotrons from 2/9, M/C
speakersfromn 11/6. Regentone A.C. 30 ma. climinators
32{6. ‘Felsen D.C. 15/-, Mains sets from %3/-. Any
kit supplied. Part exchange. Lotus 2-gang 7/6;
3-gang 10/6. Lotus 3-gang coils 10/-. 37600 kit £3.
—Butlin, 143b, Preston Road, Brighton. Preston 4030.

ANTED for the whole of Australia, or the
Eastern States of Australia, reliable line of
Electrie Piek-Ups, also Electric Motors for use on
Combination Radio Sets.—Australia, Beare and
Son, 32, Rathbone Place, W.1. '

A STANDARD WORK! ’
NEWNES

TELEVISION AND
SHORT-WAVE HANDBOOX

WONDERFULLY COMPLETE AND GIVING ALL
THE INFORMATION WHICH THE TELEVISION
EMTHUSIAST REQUIRES.

Price 5/-, or 516 by post from The Publishing Dept..
George Newnes, Lid., 8-11, Southampton Strect,

Strand, London, W.C.2.

i

ADVERTISEMENT INDEX

Augoods'o'v}er 10/- postage free. Over £2 carringe free.
TERMS : Cash or €.0.D.

HE ~‘GOLp-MINE YSTORES
{ET OF THE WORLD”

Y

British Blue Spot Co., Lud. .. ag .« Page 861
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other *“overhead ” expenses; no canvassing or other.
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PEARL & PEARL,
190, Bishopsgate, London, E.C.2, Al the following
bargainy guaranteed new goods, Cash or C.0.D. -
Carriage Paid in British Isles. .
TLAS ELIMINATORS. Guaranteed for 12 months,
Model D.C.15/25B., for D.C.'mains 200/230v.
Four tappings. Yours for 4/6 down; balance in
7 monthly payments of 5/-. List price 39/6. Model
CA25, for all A.C. voltages. Five tappings. Westing-
house rectifier, Yours for 7/- down and balance in.
10 monthly payments of 5/3. Liat price 59/6.
NOTE.—We make no extra charge for deferred terms.
DUBILIER Ducon Aerial Eliminator. Just plug
into electric lamp socket for a perfect indoor
aerial. Consumes no current. Complete with instruc-
tions. List 10/-. Our price 1/9.
ONDENSERS. Lotus variable (2-gang .0005)
condensers, screened ; complete withilluminated
frietion drive dial, knob, and trimmers. Our prices
2-gang 8/6, 3-gang 11/6. . E
RECEIVE S, 3-VALVE CLASS B BURGOYNE
RECEIVERS. Complete with Mullard valves;
Exide H.T. and L.T. batteries. M/c speaker. Artistic
cabinet of highly polished walnut. Chremium fittings.
Brand new in original cartons: 1935 Mcdel. List
£6/10. Our price £3/18/6. Carr. Paid.
EADIOPAK by British Radiophone (Type 535 C.).
Comprising 3 matched colls a 3-gang con-
denser with trilmmers. Cleazly engraved scale iarked
in metres, pilot light fitting, engraved terminal strip,
showing all connections. The wholc mounted on grey
metal chassis. Guaranteed new. Limited quantity
only, at special low price of 20/6 complete,
OiLS. Lincoln-8tewart sereened dual-range iron-
cored coils; complete with circuits and wirlug
diagrams, List price 6/6, our price 2/6. Lotus tripler
ganged bandpass coif unit, complete. Suitable for
mains or battery sets. Comprises 3 screened coils on
metal base, wave-change and radiogram switeh; all
terminal connections shown engraved. Full imstruc-
tions with every unit. List 27/6. An outstandin
bargain at 12/11 each. Lissen E.N.5181 3-gange§
superhet coil units for A.C. or battery sets; with
cirenits and diagrams. Over 1,500 already sold. to.
“P.W.” readers. List price 30/-; mow offered at
special price, 8/6 only. New Lucerne coils, 1/3 each,

ALVES. Triotron (all types) G.P. 3/6. Power

4/6. 8.G. 9/6; clear or metallised; all in
makers® sealed cartons.

PEAKERS. Lissen plaque speakers, wonderful

tone. List 15/-. Our price 511. Lotus perma-
nent magnet, with universal transformer giving 10
alternative tappings. Eight-incke cone, wonderful
tone. List 27,4. Our price 1411,
ABINETS. Ultra potished walnut receiver cabinets
»# (for set and speaker combined). Height 17in.
Width 15in. Depth 8in. Only 5/11 cach.
CROMWELL Cabinets (for set and speaker com-
bined). Herizonta) type, 23in. wide, 8in. deep,
11}in. high. Polished walnut veneer, additional batile
behind speaker grille. Just serured on terms which
enable us to offer them at the astonishingly low price
of only 4/11 each.
OTE. Al Cabinets supplied for Cash with order
only and sent carriange forward.
SPECIAL SUMNDRY BARGAINS.

These specfal hargains are sent for Cash with order
only. Please add 34. for postage.
ELSEN screened Binocular H.F. chokes 343,
Telsen single screened H.F. chokes 1/9, Telsen
single sereened Dual range Coil with switch 3/11.
Ormond .0003 and .0003 Varlable Condensers, 1/3
each. Tonastat Sclectivity Unit, 1/10; Difio static
cut-out, 2/3. Tgranic 1-mfd. condensers, 1/8 each;
2-mfd., 1/9 each. Triotron electrolytic condensers,
8-mfd., 450-volt working, 2/11 each; 25-mfd., 350-
valt working, 3/6 cach. Triotron Class B Vaives,
type E220B. List 10/6; our price 5/11. Amplion
Binocular H.F. Chokes. Totally enelosed in bakelite
case. List 4/6. Our price 2/3. Lots of 3 dozen
assorted Dubilier fixed condensers, 1/9 cach Jot. 4-pin
chassis mounting valve holders, 5d. each; 6 for 2/-.

Igranic 2-pole rotary switches, I/- each. Double-
reading voltmeters, 1/9 each. Accumulator Hydro-
meters, ecomplete with float, 1/- cach. Sovereign

lightning arresters, 6d. each.
REE. Our latest Bargain List " N.””
Al Mail Orders Directto
PEARL & PEARL,
190, Bishopsgate, London, E.C.2.
Telephone :  BisBopsgate 1212,

1 PRICE CLEARANCE OF CAMCO
2 PORTABLE CABINETS AT 20/'
ELL-ENOWN *‘ Riverside” wmodels, zoundly
constructed, beantifully finished, high grade
fittings, lock and key. Body 14 x 14 x 3}ims., lid $ins,
deep. Supplied with loose fillets, basebuani and
14 x 6 x 3-16ins. polished wooden panel. Covered
In best quality leatherette. Offer only holds while
small remaining stock lasts.—The Carrington Manu.
facturing Co., Ltd., Camco Works, South Croydon,

- e we oo

FREE ADVICE BUREAU

COUPON

This eoupon is available until March 9th, i035, §
and must be attached: to all letters cuniaining §
querles. H
PRACTICAL AND :,Ari“sATEUR WIRELESS, ¢
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. Don’t sacrifice
pure quality -~
watch the
TRIODE

POWER VALVE

Critical listet\grs of high quality reproductions
often choose a Triode as Output Power Valve
owing to the greater simplicity of the circuit to
secure distortionless results.

Full rich tone can only be obtained when the
thermionic emission of the filament is adequate
and with the low Impedance and high working
anode currents of Triode Power Valves this is
especially important.

Do not sacrifice that pure quality of which
your set is capable by using a worn-out
Power Valve — fit a new Output Valve
from one of the OSRAM Series. OSRAM
Power Valves hold an enviable reputation
for the finest quality obtainable.

OSRAM OUTPUT TRIODES

For 2-volt Battery Sets

For AC Mains Sets and Radiograms

..... 25/.

For A.C.-Mains Sets and Radiograms

Sold By All Radio Dealers.

WRITE for the OSRAM VALVE

A Tomc To ANY SET GUIDE (1934 Edition). Sent post free.

M.W.A.6

Advt. of The General Electric Co., Lid., Magnet House, Kingsway, London, W.C.2,

Printed in Great Britaln by NEWKES & PeAzsON PRINTING, 00., LTD.,, Exmoor Street, Ladbroke Grove, W.10, ~
and -published by GEORGE NEWNES, LTp., 8-11, Southamplon Street, Strand, W.0.2. Solo agents for Australia
and New Zealand: GORDON & GoTcH, LtD. South Africa: CERTRAL NEWS AGENCY, LTD. Practical and Amateur -
Wireless can be sent to any part of the world, post Iree, for 17/4 per anoum; six months, 8/8. Registered at

the Qeneral Post Office for Transmission by Canadian Magazine Post.
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KINGS OF THE AIR

COSSOR VARIABLE - MU H.F. PENTODE
) IN HF. STAGE

/ L]
U N I v E R s A L H.F. PENTODE DETECTOR

L ]
SUPER-SELECTIVE IRON-CORED
COILS
L ]
for D.C. or A.C. Mains SUPER POWER OUTPUT.
L]
° SINGLE KNOB TUNING
ITH the coming of this new Cossor Universal Receiver ™
there is now no longer need to tolerate out-of-date radio |
just because your supply may be changed, or you “may be FULL VISION SCALE IL-
moving.” With outstanding performance when working off either. LUMINATED ACCORDING
D.C. or A.C. this handsome receiver incorporates every worth-while TO WAVE BAND IN USE

feature of modern radio, including the famous ‘Super Ferrodyne’
developments which give even greater selectivity, even wider range.
Ask your dealer for a demonstration to-day — or send coupon.

A BRIEF SPECIFICATION : With 4 Cossor Valves, Var.-mu H.F. Screened
Pent., H.F. Pent. Det., Supcr-Power Output and Rect. Super-Selective Iron-
coted coils. Single knob dual-pointer tuning, full-vision scale in wavelengths,
illuminated according to waveband in- use. Combined ¢ on-off,” wavelength
change and pick-up switch. Selectivity and

volume control. 8 in. Permanent Magnet M.C.
Speaker. Provision for pick-up and for extension A
Speaker. For D.C. 200/250 volts (adjustable) and PY P

A.C. 200/250 volts (adjustable), 50 to 100 cycles.

Super-Ferrodyne

Hire Purchase Terins : 20f- deposit
Pricessdo not apply in I.F.S. and 11 monthly payments of 16:6. .

To A. C. COSSOR, LTD., Melody Dept.,

"Pi send me fr i 8
o_f°§£§x;‘mmefm§§ Highbury Grove, London, N.5
giving i particu-

St Bl - Nemecc THIS COUPON
eceiver ) 369. PRAC. 9335
4= BRINGS FULL

L.13 Address ..
! — —= = PARTICULARS =
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CIRCULATES ALL OVER THE WORLD!
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Barton Chapple, Wh,Sch
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B.Sc., A.M.LE.E, Frank Preston,

ROUND #e WORLD of WIRELESS

Those Extra Weather Reports

IF you have missed the morning Droit-
wich forecast and want the weather
report, there is no need to ring up the Air
Ministry. Heston Airport, on its behalf,
gives out weather bulletins on 1,202 metres
(249.5 kefs), at G.M.T. 08.45, 09.30, 10.‘30,
11.30, 12.30, 14.30, 15.30 and 16.30 daily.
Although they are mainly intended for
aviators, they will be found useful to the
general public.

Italy’s Projected Super Stations

A LTHOUGH Italy already possesses
fourteen transmitters, the broad-
casting net will be considerably enlarged
this year. The 'power of the Rome Santa
Palomba plant, now working on 420.8
metres, is to be increased from 50
to 120 kilowatts, and a twin station
is to be built [to ensure alternative
programmes. Bolzano, on 559.7 metres,
which has been working on 1 kilowatt,
will in the course of 1935 see its power
increased ten times. By the end of the year
the total power of the Italian stations will
have jumped from 190 to 450 kilowatts
(aerial rating).

New Station for Czecho-Slovakia

ORK has already started on the
30-kilowatt station which the Czech
Ministry of Posts and Telegraphs is erecting
at Banska Bystrica. When ready, towards
the autumn of this year, the transmitter
will operate on 765 metres (392 ke/s); i
will relay the Prague programmecs. .

Romania’s Broadcasting Service

O far, the Bucarest wireless entertain-
ments have rarely been._ available to
Britich listeners, as the power of the capital
station, on 364.5 metres, has only been 12
kilowatts. The 150-kilowatt high-power
station Radio Romana at Brasov (pre-War
Kronstadt) will shortly be brought into
action. Already while experimenting on
20 kilowatts it has caused interference with
Kootwijk (Holland), whose channel it is
sharing, and there is a strong probability
that another wavelength for one of these
countries may have to be found. Radio
Moldova, a third station of 20 kilowatts, is
also in its experimental stage ; it broadcasts
on 212.6 metres (1,411 ke/s).

The Four Moscow Stations

S a rule, when reference is made to a
Moscow broadeast, it is the 1,724.
metre transmission which is indicated.
Listeners, however, should bear in mind
that the U.S.S.R. capital possesses four
high-power transmitters in the neighbour-
hood of that city. They are: RWI, 1,724
metres (174 kefs), 500 kilowatts; RW43,
1,107 metres (271 ke/s), 100 kilowatts ;
RW49, 748 metres (401 ke/s), 100 kilowatts,
and RW39, 360.6 metres (832 kefs), 100

IMPORTANT NOTICE
NEWNES

TELEVISIUN and SHORT
WAVE HANDBOOK

This great Gift Book is Now Ready for all
readers who have collected Gift Tokens
numbered 1 to 4.

\VITH the Gift Token given on the back cover this

week, many thousands of readers who have been
collecting these Tokens from No, 1 will have four.
They are, therefore, qualified to receive

NEWNES TELEVISION and
SHORT WAVE HANDBOOK

which has been reserved for them,

If you have four consecutive tokens—Gift Tokens
numbered 1, 2, 3 and 4-—attach them to the Sub-
scription Voucher sent to you, and fillit up carefully
in accordance with the instructions.

POST TO-DAY

. The Voucher, etc., should be posted to the address
given on it af once, and as there is an enormous number
of books to be sent out applications will be treated in
strict rotation. You want your copy quickly, of course,
so send for it at the earliest possible moment and it will
be despatched in the first batches.

NOTE.—If you have lost any of your Gift

Tokens you may send threepence in stasmps

tn liew of each—or add the necessary amount
to your postal order.

Readers who started collecting Gift Tokens from No.
2 or No. 3 must wait until they have four consecutive
Tokens—Nos. 2-5, or 3-6, ctc,—before claiming the
volumes waiting in their names.

NEWNES MODERN WORLD ATLAS

Readers who have been saving the Gift Tokens
from No. 1 for this unique Atlas compiled by
John Bartholomew & Son, Ltd., the famous
map makers, will have their eighth and final
Token next week.

| missions.

kilowatts. All arc on the air daily, but are
used for different kinds of wireless entertain-
ments.

Norway’s Second Long Wave
HE small Tromso station which has
been working hitherto on 21032
metres has now altered its wavclength to
1,186 metres (253 ke/s), which was the
original channel allotted to Oslo. As the
power is a low one it is hardly likely that
any interference will result.

Interesting Statistics
CCORDING to the International Union
of Telecommunications at Berne
(Switzerland) during 1934, the number of
radio stations in the world has increased
by 2,300, bringing the total of all trans-
mitters to 35,638. The majority, namely,
27,927, are utilised by ships and aeroplanes,
but of the land stations 1,448 arc given over
to the broadcasting services.

Augsburg Closes Down
INCE March Ist, the Augsburg relay
station, which has been taking the
Munich programmes, hassuspended its trans-
It is possible that it may be
dismantled and re-erccted on another site
in Eastern Gérmany. As it was sharing a
channel with Nurnberg, the signals from the
latter station will be found clearer when its
partner has closed down.

Philips and Television
WE understand that in Philip’s
Laboratory at Eindhoven new
cathode-ray tubes have been claborated
for use in television experiments which
are being carried on in that laboratory.
These experiments have already led to
the construction of a new receiving
apparatus for television, by means of
which reception tests were recently con-
ducted in Berlin. Successful results were
obtained in the course of these tests.

Young Men in Industry
HE next talk in the * Young Men in
Industry  series for Midland listeners
will be given by Denis Morris, on March 8.
His title is ‘‘ Politics and Leather.” He is
a member of a firm of leather factors and
has also been engaged in threec other oc-
cupations, tannery, lithographic printing
and advertising.
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‘ Spring Tidings ”
A REVUE having the above title, pro-
duced by Francis Worsley,” will be
broadcast from the West Regional on
March 14th. This programme, which is
described as a seasonal 0'ambol, will be
repeated for Regional listeners in the even-
ing of the same day.

I” INTERESTING and TOPICAL
i PARAGRAPHS

real

which

in the series * Workaday World,”

i8 described as an inquiry in twelve periods
into some of the problems confronting

industry in Wales and the south-west.

RADIOGRAM IN JUBILEE FILM

An HM.V. ngh declzty Rad:ogram is the star in one scene of the Pathé film—"' Twcnly-
five Years a King "—uwhich is being produced with the collaboration of John Drinkwater
and Sir Austen Chamberlain, and which will be released to coincide with the Jubilee

cc[ebralmns
on the ** His Master’s Voice

* Off Shore ”’
'HIS is the title of a talk by Captain
J. C. Wrake, Master of the Trinity
Housc steamer Warden, for listeners in the
West on March 16th. Captain Wrake will
give an account of the work of relieving
lighthouses and lightships.

¢ Westward Ho ! ”
PART 1 of an adaptation of the well-
known novel, *“ Westward Ho!” by
Charles Kingsley, is to be given on March 9th.
Part 2 will be given on March 11th. This
novel has been adapted as a radio play in
two parts by Louise Drury and will be
produced by Cyril Wood for Western
listeners. The story ‘divides most con-
veniently, Part 1 ending with the elopement
to the West Indies of the heroine, Rose
Salterne, with her Spanish husband, while
Part 2 is the story of the efforts of the hero
and others to trace her and bring her back.

Talk for Northern Farmers
'WO women will provide the talk ‘ For
Northern Farmers in Particular ” on
March 7th, their subject being * Women’s
Work ” as applied to farming. One of the
speakers will be Mrs. Bromley Davenport,
member of a prominent Cheshire family,
who, from the point of view of the *lady
of the manor,” so to speak, will carry on a
discussion with Mrs. L. B. Boffey, a
Cheshire farmer’s wife.

* Workaday World ”
- ISTENERS in the West will hear a

— discussion between !Principal J. F.
Rees and James Griﬂitl}'s in the sixth talk

instrument.

A family is shown in the film listening to a broadcast by His Majesty

This will be given on March 8th, under the
title *“ One side of the question.”

Melodies from Abroad

ERENADES from Many Lands” is
the title of a programme to be
given by the Western Studio Orchestra on
March 11th. The lands from which the
serenades comé include Spain, Italy, Egypt,
Arabia, Hungary, and the Orient.

Belfast Symphony Orchestra

R. ADRIAN BOULT will conduct the"

Belfast Wireless Symphony Orchestra
in the last concert of the season given by
the B.B.C. in co-operation with the Belfast
Corporation, on March 8th. The -chief
item on the programme will be the per-
formance of Beethoven’s Symphony No. 4
in B Flat, Op. 60. Dr. Boult has paid a
number of visits to Belfast in the past to
conduct the orchestra and his appearance
on the platform in the Ulster Hall is always
the signal for great enthusiasm from music
lovers in the city, who look forward to his
concerts with the keenest anticipation.

“ An Hour May Destroy ”

ORKING on the idea that the sudden
withdrawal of magnetism could
reduce present.day civilisation to the
primitive state, C. H. Averill has written a
play entitled *“ An Hour May Destroy.”
This is to be produced by Martyn Webster
on March 13th, with a cast of over twenty
players. The devastating effects of having
no ignition on motor-cars, no mechanical

smnals on railways, no electricity, no tele-
phone, telegraphs or wireless, and only the
slowest of transport for food are shown in a
series of episodes. A reporter, his wife, and
his news editor are the central characters.

¢ Confession ”

N out-of-work blacksmith’s striker in
Yorkshire is the author of the one-
act play, ‘ Confession,” which is to be
relayed from the Birmingham Repertory
Theatre’s special broadcasting studio on
March 12th. Henry Shaw, the author, sent
in the play to Herbert Prentice, the Reper-
tory Company producer, oii chance and it
was accepted. The action takes place in a
theatre manager’s room. The manager,
played by Bertram Heyhoe, suspects that
his wife has not been loyal to him and,
anxious to extort a confession, stages a
little play—very much as Hamlet did at
the king’s_court.

“ Die Fledermaus ”’

CT II of Strauss’s opera “ Die Fleder-
maus”’ (The Bat), as performed. by
the Caxl Rosa Opera Company, will be
relaved to Northern listeners from the
Theatre Royal, Newcastle-upon-Tyne, on
March 15th. The principal singers are
Patliline Maunder, Ivor John, and Mabel
Baker:

“ Golden Legend ”

HE Leeds Choral Union and the Leeds
1_  Symphony Orchestra, conducted by
Norman Strafford, will perform Suilivan’s
‘ Golden Legend ” on March 12th, and the
concert is being relayed to Northern listeners
from the Town Hall, Leeds. The soloists
are Mabel Ritchie (soprano), Tessa Richard-
son (contralto), Henry Wendon (tenor), and
Frederick Woodhouse (baritone).

SDIVE THIS:

Problem No. 129

}
: " Rawlins had two loudspeakers, one of which

was connected to his recelver, and one which
was spare. The latter was very shrill, probably
owing to the type of diaphragm and method
of mounting, and it was for that reason that
he did not use it. Deciding that perhaps a
better overall response could he obtained by
using it with his existing speaker, he removed
the input transformer on the spare speaker
and connected the remaining two leads to the
input terminals on his remaining speaker, but ;
instead of getting a better response he obtained
a much poorer reproduction with a great
reduction in signal strength, Why was this ?
Three books will be awarded for the first three
correct solutions opened, Envelopes must
be marked Problem No. 129 and must be
addressed to The Editor, PRACTICAL AND
\JMATEUR WIRELESE, Geo. Newnes, Ltd., 8-11,
: ~ Southampton Street, Strand, London, w.C.2!
i Entries must be recelved not later than the
: first post Monday.
H

Solution to Problem i28

The medium-wave coil connected across the con-
denser caused the meter to give a reading. He should
either have disconnecteit the coil or, alternatively,
used a more sensitive meter and lower voltage so as to
observe differences when.the receiver was switched
to the alternate wavelengths,

The first three correct solutions opened in respect
of Problem No. 127 were from the undermentioned
readers,” and books are being forwarded to them:
H. J. Armand, 8, York Road, Gt. Yarmouth; W.
Marshall, The Wireless College, East Parade, Colwyn
Bay, N. Waleq, G, A. Woolridge, 11, Wilmot Road,
Swadlincote, near Burton-on-Trent.
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D.C. H.T.-battery eliminator de-

scribed in our last article, and that
you wish to run the set from A.C. mains,
1t will now be necessary to make a rectifier
and mains transformer. There is no great
difficulty in making these components, and
a fairly high degree of efficiency can be
obtained from components made in the
manner we shall describe. OFf the various

ASSUMING that you have made the

forms of reetifier available, the best known
are the valve, metal, and electrolytic (or wet)

AC

9@ .JaFuse

R 5=y

RECTIFrERS.

—

211281 D ONINLOOHS Of

Fig. 1.—The circuit for the transformer and
rectifier unit for converting the D.C. eliminator
for A.C. operation,

types. The first two cannot be readily
made at home, but the construction of an
electrolytic rectifier is a perfectly simple
matter.

We should point out that a rectifier of this
kind is not the best, and it suffers from the
fact that it contains a chemical solution
which requires occasional replacement, and
which is also inclined to be rather ““ messy.”
Nevertheless, the cost of a suitable unit
is extremely small, so that the construction
is justified if only for purely experimental
reasons. We should add to this statement
that chemical, or wet, rcectifiers have been
used with complete success by many experi-
menters for a number of years, so there need
be no qualms regarding the question of
whether the rectificr, when made, will
function.

Alternative Rectifiers

At the same time, for the benefit of
those experimenters who do not wish to
make a chemical rectifier, or who have a
metal rectifier on hand, we have arranged
the A.C. portion of the eliminator so that
the alternative can be employed. With this
idea in mind the transformer to be de-
scribed is provided with a tapped secondary
from which alternative (A.C.) voltages of
80 and 100 can be obtained as required.
The lower voltage is suitable for feeding a
Westinghouse style H.T. 5 metal rectifier,
and the higher voltage is appropriate for
the chemical rcetifier to be dealt with.
In both instances full-wave rectification
will be employed—by conneeting the
rectifier on the voltage-doubler principle
23 shown in Fig. 1, which is a circuit of the
transformer-rectifier portion. The nced for
the higher input voltage for the chemical

' rectifier is due to the greater voltage drop

Jousc style H.T.8.

i In this informative article
i “The Experimenters” de- :
i scribe the Construction of an
: H.T. Rectifier and a Mains
: Transformer suitable for use
: in comjunction with the D.C.
:  Unit described last week.

i
;
i

+

which this entails.

The D.C. output from the rectifier (regard-
less of which type is used) will be approxi-
mately 120 volts at 20 m.a., which is
adequate for the average two- or three-
valve receiver. Should a greater output
than this be required, it could be obtained
by making the transformer to give outputs
of 200 and 2350 volts, in which case the
metal rectifier, if used, would be a Westing-

UM DO
(Carsoo£)

HMMONILIM
FUHOSOHATE
Sacurion

MALL Jae 27"

Fig. 2.—Showing how each of the two

chemical-rectifier units are made. A fibre

disc should be fitted to the cathode to hold it

central, bul this is omitted from the drawing
for clarity.

Perhaps it will be best to start by
describing the rectifier, since the construc-
tion of the transformer is sfmilar in many
respects to that of the smoothing choke
described last week. To obtain voltage-
doubling the rectifier must consist of two :
separate cells, and details of each of these
will be as shown in Fig. 2. It will be seen
that a small glass jar (* sample ” jam jars ~
are suitable) is used as the container, and
in this are placed two metal electrodes.

"
"
"

891
The subjects
i already dealt :
: with include :
: Home - made :

: Components, :
:{ Making an L.F. :
: Transformer, a :
i Single - valver, :
iand an H.T. :
: Battery Elimin- :
g ator. :

The cathode consists of a length of half-
inch diameter aluminium rod, while a
curved sheet of lead serves as the ancde.
Connection is made to the aluminium by
drilling and tapping one end, and screwing
a tcrminal into this; a terminal is fitted
to a projecting lug on the sheet lead. The
two electrodes must, of course, be insulated
from onc another, and this is easily arranged
by fitting a disc of wax-impregnated fibre
round one end of the aluminium rod. It
is also desirable to slip one or two rubber
rings round the cathode to prevent a short-
circuit in case the metal rod should be
displaced.

Making the Electrolyte

The electrolyte consists of a strong solu-
tion of neutral ammonium phosphate, made
by dissolving 4lb. of the salt in a quart of
warm water. The salt can be bought fairly
cheaply in “ commercial ” form, but after
it has been dissolved it might at first be
found that the solution is acid. It must not
remain 8o, for it would quickly eat away the
electrodes ; a test can be made by means of
a few strips of blue litmus paper (obtain-
able from a chemist for a penny). After
the solution has become quite cold a strip
of the litmus paper should be dipped into
the solution ; if the paper turns red, the
solution is acidic and should be neutral-
ised by adding a small amount of liquid
ammonia. After a few drops of ammonia

have been added the litmus test should be

repeated, more ammonia being added if

necessary, and so on until the litmus paper
(Continued overleaf)
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Fig. 3.—Details of Yhe transformer winding
spool are given in these shetches.
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(Continued from previous page)
just retains its colour when dipped into the
solution. The above process might sound
rather tedious to those readers who have
little knowledge of chemistry, but there is
actually nothing to go wrong.

After the electrolyte has been prepared
as just described, it sbould be poured into
the jars so that it just covers the lead
electrode. After that, a small amount of
paraffin oil should be poured over the
surface of the liquid to prevent “ creep-
ing,” and to minimise evaporation.

When the two cells have been made in
the manner described, they require to be
‘ formed,” but this cannot be done until the
transformer has been nade, so a deserip-
tion of the process will be deferred until
after the construction of the transformer
has been described.

The Transformer

For making the transformer you will
require 6 doz. pairs of No. 4 Stalloy
stampings and a winding spool to fit these.
The dimensions of the latter are shown in
Fig. 3, from which sketch it will be seen
that the spool is rather different from those
used for the L.F. transformer and smoothing
choke—instead of being circular, it is
rectangular in section. The method of
making the spool scarcely calls for an

explanation, since it is fairly obvious from’

an examination of Fig. 3, while the matter
has previously beendealt with in these pages.
(See particularly the issue of PracCTICAL
WiRELESS dated April 28th, 1934.)

With regard to the windings for the
spool it should be explained that, for
50-cycle mains, 8 turns per volt are
adequate. Thus, for the primary—for
mains voltages between 200 and 240—a
total of 240 x 8 = 1,920 turns will be
required. The secondary winding will
require to have a total of 100 x 8 = 800
turns, and a tapping must be taken after
winding 80 x 8 = 640 turns. The maxi-
mum current required from the secondary
-winding is about 60 milliamps, and so the
wire used for winding could be as fine as
40-gauge, but as there is ample space it is
more convenient to use 36-gauge enamelled
wire. The primary winding has to carry
only about 30 milliamps, and could there-
fore be wound with 42-gauge wire but—
for the same reasons as before—it will be
better to use 38-gauge enamelled wire.

Tapping the Primary

The method of actually winding the
transformer is nearly the same as that
followed in making the L.F. transformer,
but there are a number of tappings to be
taken. Start by soldering a 12in. length

PRACTICAL AND AMATEUR WIRELESS

EBorrre Or

| A8ee Sremws

Skcorpary

= ¥

~ P
Fig. 4—This sketch shows a simple method of
arranging lerminal connections for the mains
transformer.

of 22-gauge d.c.c. wire to the end of that:

to be used for the primary (approximately
20zs. will be required in all), thread this
through a pair of holes in one end cheek,
leaving about 5in. of wire projecting outside
the spool. Now fit the spool to a wooden
handle and wind on the primary turns as
evenly as possible and keeping the wire
roughly in layers. After winding 1,600
turns, a tapping should be taken for use
when the mains voltage is 200. This can
gov

J
Seconoary Yy soov

Oneo Snx
NS ATION

Fig. the

various

5.—The connections for

transformer tapping are shown in the cut-
away sketch.

be done by carefully baring the enamelled

wire for a distance of about lin. and

soldering to it a length of 22.gauge d.c.c.

wire. In soldering, a non-corrosive flux,
like Fluxite, should be employed so as to
avoid subsequent corrosion of the joint.
When the tapping bhas been thus made the
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soldered joint should be covered with a
strip of insulating tape and winding
continued. Further tappings should be
taken after 1,720 turns and 1,840 turns, the
winding being completed after the 1,920th
turn. The two latter tappings are for mains-
voltages of 215 and 230 respectively.

On completion of the primary winding
the turns should be thoroughly insulated
by covering them with a layer of empire
tape or oiled silk wound over them. The
silk should be so wound that it turns up
at the ends of the spool on to the inside
faces of the end cheeks ; this is to prevent
secondary turns from slipping down past
it. The secondary can then be wound in
exactly the same manner as the primary
by using a total of 800 turns of wire, tapped
at the 640th turn, as previously explained.
Approximately 1jozs. of 36-gauge enamelled
wire will be needed for this winding. When
the secondary has been finished it should
also be covered with a layer of oiled silk,
the end of this being secured by means of
glue or sealing wax.

It then remains to assemble the core,
fit the stampings and: core clamps, and to
devise some form of terminal mounting.
The first two of these operations are exactly
the same as for the smoothing choke, but
the terminal mounts differ, being as shown
in Fig. 4. In taking the leads from the
tappings to the terminals it will be desirable
to run these through lengths of systoflex
sleeving to avoid short circuit and to
protect the wires. The various connections
are clearly shown in Fig. 5.

How the Rectifier is ¢ Formed

The transformer and rectifier can now
be connected together and to the D.C.
portion of the unit as shown in Fig. 1, after
which the rectifier can be ‘‘ formed.” It
will be seen that a pair of 4-mfd. condensers
are used to complete the voltage-doubler
circuit, and these should be of a type rated
for working at not less than 250 volts. For
the * forming” process the eliminator
should not be connected to the receiver,
the only * load ’ on the rectifier being the
potential divider. Connect the mains
leads to the appropriate primary terminals
and switch on, leaving the unit running in
this way for about twenty-four hours.
When A.C. current is first applied to the

rectifier it will not be rectified, but
gradually the electrodes will ‘ form * and
proper rectification will take place. Oec-

casionally during this process the rectifier
cells should be examined to see that they
are not becoming unduly hot ; if they do heat
up appreciably the mains should be switcheq
off for a short time to allow them to cool.

Radio and the Fishing Fleets

the Grand Banks, off Newfoundland,

where dense sea fogs are prevalent,
large numbers of fishing trawlers have been
equipped with wireless apparatus to enable
them to keep in touch with land. In
addition to VON, St. John’s (630 metres),
which sends out weather reports at fixed
intervals, VAS and VBS, Louisburg (Nova
Scotia), also provide information of interest
to fishermen. Some of the smaller craft pos-
sess low-power transmitters, which enable
them to send out signals in morse to the
tender accompanying them, and in return
are given the neccssary instruction, when
fog is dense, for tejoining the mother ship.

Sound versus Wireless Waves
N view of the considerable difference of
speed travelled by sound and wireless
waves in one second, the chimes of Big Ben
when broadcast would be heard via ether
earlier by a listener in Australia than by a

i HERE AND THERE |

bystander rtanding in, say, the centre of
Trafalgar Square. - In a letter to a Paris
paper a French fan writes that he has taken
the trouble to work out a similar problem.
He demonstrates that a listener at Algiers
or Warsaw would hear through his loud-
speaker a transmission from the Paris
Opera, House within two-thousandths of a
second of its actual broadcast. The same
notes would take seven times longer to
reach the ears of a spectator seated at the
back of the dress circle in the same Opera

.House.

Those Fog Beacons

AROUND the channel used by Croydon
Airport many morse signals are to be

heard. They emanate from lighthouses and

lightships acting as fog bcacons. One

which is frequently heardis MEG (-—~.—-.)
on 1,008 metres, sent twice in 151 seconds,
followed after an interval by a warning dash
(3 seconds), a silence lasting just over one
second and twelve dashes each of one second
duration. It is broadcast every six minutes
in foggy weather by the East Goodwin
Lightship.

A Vast U.S.A. Radio Network
EW DX searchers realise the number of
stations included in the N.B.C. and
Columbia. Broadcasting Systems, and
throngh which one main programme may
be transmitted. When WABC hooks up its
entire chain for a special broadcast the
Columnbia engineers bring into action one
hundred and two medium-wave trans-
mitters and, in addition, feed the pro-
gramme to some short-wave outlets. No
wonder on those favourable nights the same
sponsored programme may be picked up on
many dial readings.
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N order to produce the regular scanning
lines on the fluorescent screen of the
. cathode-ray tube and simulate the
geometrical formation and line sequence
carried out at the transmitting end, we
saw last week that one method used static
deflector plates inside the tube’s electrode
system and applied to these varying
potentials. Since the beam -of electrons has
a negative characteristic, the dual static
fields produced in this way were effective
in causing the spot to trace lines of light,
and the first essential of any cathode-ray
tube.apparatus is to examine carefully._how
this movement can be controlled in a pre-
determined manner.

Spot Movement Analysed

Electrical apparatus generally is em-
ployed for this purpose, but later in the
article a scheme will be deseribed which

TImME

Fig. 1.—A *“ saw-tooth’’ movement is in effect
traced out by the scanning spot.

works on a different principle. Recall for
a moment the actual scanning action,
whether this is the B.B.C. television
service arrangement which uses a vertical
line scanning, or the proposed high-definition
‘schemes which pin their faith in picture
‘dissection by a series of horizontal lines.
The scanning apparatus at the transmitting
end brings about a steady or uniform spot
movement of bottom to top (low-definition
B.B.C. method) or left to right (high-
definition method) until the scanning area
limits are reached. Immediately this single
spot travel is finished there is in effect a
“ quick return ”’ to the starting-line of the
light field where the scanning spot performs
-an exactly similar movement of uniform
velocity, but over a path contiguous or
adjacent to that just traced.

This combined 'double movement is
repeated line by line until the whole area is
scanned, when the complete process is again
‘undertaken, the complete repetitions per
second being 25 in the case of high-defini-
tion working and 123 for low definition.
A uniform velocity in the direction of
traversal, coupled ‘with a theoretical in-
‘stantaneous return to the starting-point if
‘plotted graphically, will give a graph shape
as shown in Fig. 1. This series of right-
angled triangles is popularly termed a
*“ saw-tooth movement” owing to the
obvious rcsemblance to the téeth of a saw.

A Dual Effect

It should be clear that the object of any
equipment connected to the cathode-ray
tubes deflector plates is to produce a
voltage variation of a form geometrically
similar to that shown in Fig. 1, the potential
having a regular and quite uniform rise in
value up to a definite pre-arranged limi%;-
this being then followed by an extremely
sharp fall to the initial value, the whole
cycle of changes being continuously
repetitive.

-return to the starting boundary.

USING TIME BASES

By H. J. BARTON CHAPPLE,
B.Sc, AMIEE

One point cannot be too strongly em-
phasised, and that is for the reception of
television pictures this saw-tooth move-
ment must be dual in action. As indicated
last week, one pair of deflector plates (the
vertical ones) which bring about the spots
horizontal movement for high-definition
working, is concerned with a rapid cycle of
changes which is known generally as the
line traverse periodicity (25 x 240=6,000
pulses per second for the initial high-
definition television service), while -the

second pair of deflector plates (horizontal.

ones) which cause the lines to appear one
below the other is influenced by a much
slower cyele of changes giving the picture
periodicity, the standard set by the
Television Committee’s report in this case
being 25.

Minor Points

If we examine the line field produced by
these methods it will appear as the actual
photograph shown in Fig. 2, which wa

Fig. 2.—Showing how the individual scanning
lines are produced on the cathode-ray tube
screen, logether with flyback line form.

taken from the tubes fluorescent screen
under actual working conditions. A refer-
ence to Fig. 3 shows the same saw-tooth
scanning but in a greatly exaggerated form
for the purpose of clarity. The heavy line
ABisthat produced by the uniform voltage
rise, while the thin line BC is the qtrllilclk

e
zig-zag effect is continued to the bottom
of the field when the picture periodicity
circuit is * triggered ” or acts quickly to
give a rapid trace back to the starting-point
for the whole cyele of operations to begin
again. This is shown clearly as a dotted
line in Tig. 3, while the photograph
(Fig. 2) indicates the *‘ curved return ” in a
definite manner.

Although only minor points, it is as well
to bring to the notice of readers that since
there is really a spot movement in two
directions at once (left to right quickly
and top to boftom slowly) the scanning
lines are not truly horizontal, but incline

-

downwards slightly in the direction of the
line traverse. Furthermore, since the
return stroke for each line is so rapid .it
cannot he seen on the screen (fluorescence
with an electron beam of uniform intensity
is governed by the simple effect that slow
movement gives a bright line, while rapid
movement gives little or no brilliance).
In addition, by special means it is pessible
to neutralise the line of light produced
by the picture periodicity “ flyback,” and
this is the usual practice when using the
cathode-ray tubes for television pictures,
owing to the slight marring effect on,the
image which this flyback causes.

An Ingenious Scheme

Since saw-tooth voltage changes are
essential for this work, .one of the first
methods developed for their production
combined a mechanical and electrical idea
in a very ingenious manner.. The bare
details of the scheme are shown in Fig.-4.
A small motor adapted to run at the
synchronous speed required was arranged
to drive two separate discs on its shaft.
One of these discs had uniform saw teeth
actually cut round its periphery, the
number of teeth corresponding to the
number of lincs required for the picture
dissection, so that it resembled an ordinary
circular saw such as is used in a carpenters
shop. The second disc had only one tooth,
the whole disc edge being shaped to give
this effect.

Between the pair of discs was placed a
high intensity projector lamp encased in
a box having a narrow slit on cach side,
the box being positioned so that the two
beams of light passed through the slits
and focused on to the disc teeth. "Against
the exterior disc faces were mounted two
separate photo-electric cells in metal
boxes, so that the active electrodes received
light through slits positioned opposite the
lamp case slits.

On turning the discs the beam of light
was interrupted or masked in accordance
with the amount of dise tooth covering
the light beam slot, and since the teeth
avere correctly shaped the light actuation
on the cells was such that a voltage varia-
tion was produced of a true saw-tooth
character. By revolving the discs at a
speed corresponding to picture periodicity
the necessary two sets of saw-tooth voltage
variations were generated, and, after ampli-
fication, fed to the respective pairs of
deflector platesiincorporated in the cathode-
ray tube.

A Simple Time Base
Modern development has shown that
identical timed pulse effects can be produced

Fig 3.—The heavy and faint lines represent
respectively the normal line traverse and quick
return stroke,
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in a much simpler manner, and although
electrical time bases have their own difii-
culties it is easier to control the cathode-
ray tube spot movement by employing
these methods. The very simplest form
in which a circuit of this character can be
arranged is shown in Fig. 5. Across one
pair of the C.R. tube’s deflecting plates is
connected a neon lamp discharge tube,
while in parallel with this is a condenser.
Completing the circuit we have-a diode

SINGLE FOOTHED

Housive
Sy TOOTHED
Loxes Wiz PHEEL
SinveLE Proro

LLecTRIC CELLS /

Fig. 4—Positioning a lamp between two discs,
having teeth cut as shown to produce the
required signals from photo-electric cells.

valve (a three-electrode valve can be used
here by joining the grid and anode elec-
trodes together), fed from H.T. and L.T.
supplies with the addition of a rheostat
to vary the filament current.

The diode valve is arranged to work in
a saturated condition, that is to say, the

filament current is kept low so that the |

anode current flowing through the valve
is independent of the voltage across

=908 AMATEUR TELEVISION

manner just described. But the cathode
ray tube’s deflector plates are jnined across
this neon lamp, and in consequence they are
subjected to the same potential conditions.
In this way the electron beam can be made
to traverse the screen, and by using two
time bases the double motion for line
traverse periodicity and picture periodi-
city is secured to give the orderéd scanning
required.

Sequence of Actions
To obtain the sequence of actions on a
correctly calculated basis it will be apparent
that a definite relation must exist hetween
the various quantities which together make
the complete circuit. The time period of the
pulses must be determinable, and for this
purpose the following equation can be used
when the back stroke time is neglected :—
V—V.
T =RC—
V—V.
The symbols in this equation have the
significance expressed below :—
R=The resistance of the diode valve at
the filament current used.
C=The capacity of the condenser.
V =The voltage of the H.T. supply.
V,=The striking voltage of the neon
gas tube.
V.=The extinguishing voltage of the
neon gas tube.
Now although this simple time base

i action of the triggered pulses which control
] the electron beam movement, under actual
television picture reception conditions
many refinements have to be introduced,
and these will be described fully next week.

[Previous articles in this series appeared
in issues dated February 16th, 23rd and
March 2nd. A further article will appear
' next. week.—EDp.]

it, being constant over a relatively
wide voltage range. There is thus a
uniform current flow into the con-
denser. Now the voltage across a
condenser is proportional to the
electrical charge in it, and as the
circuit has been so arranged that the
current flow into the plates is
constant while the charging process
is taking place, the voltage across
the condenser rises uniformly with
time, which, of course, is the sloping
line effect of the saw-tooth graph of —&
Fig. 1. The process continues un. —==
interrupted until the condenser is
charged to such a voltage value
that the neon gas tube, which is
shunted across it, suddenly ionises or
glows with its characteristic orange Fig. 5.
red colour.

Rapid Discharge

Now this action of the gas ionising de-
mands a relatively high current to pass
through the tube, and it is momentarily
go heavy that in supplying the cwirent
the condenser becomes discharged very
rapidly. Obviously, the voltage must drop
in sympathy with this, and the process
goes on until a point is reached where
the voltage available from the condenser is
insufficient to maintain the neon gas tube’s
ionisation and it becomes extinguished.
This ionisation effect which causes the rapid
drop in voltage corresponds to the vertical
Jine in the saw tooth graph of Fig. 1, so’
the simple circuit of Fig. 5 has proved effec-
tive in simulating the conditions required.

As long as the sources of L.T. and H.T.
continue to feed the circuit, the slow rise and
sndden fall in potential across the neon gas
lamp between its striking and extinguishing
voltages will be maintained in the cyclic

T
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circuit is satisfactory for explaining the’
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gation, by observing the changes introduced
into the waves by their passage to receiving
stations at various distances.

In the comparisons of standards of fre-
quency, agreement to one part in ten
million has been attained. During the work,
differences have been noted in the modes of
arrival of the emitted wave, and on the
occasion of the next international trans-
mission, during the night of March 12th-
13th, 1935, it is hoped to obtain the co-
operation of persons and institutions pos-
sessing suitable apparatus to assist in the
study of these differences.

The inter-comparison of standards of
frequency is made by sending out a very
steady frequency from a radio transmitting
station, the value of which can be measured
at any place equipped with the necessary
apparatus. The actual measurement is
made by observing * beats’’ between twe
| frequencies which are very near equal.

National Physical Laboratory Tests

In the past, a frequency: in the form of a
musical note of a value of 1,000 cycles per
second has been generated at the National
| Physical Laboratory, as a “ frequency of
| reference,” and it has been emitted as a
modulation of a carrier wave by the British
Broadecasting. Corporation. On the last
oceasion, in March, 1934, this was done on
two carrier frequencies from different
stations simultaneously, which enabled
their mode of arrival to be compared. It
was found that there were distinct differ-
ences in the steadiness of the frequency
I arriving by the two routes. At distances of

400 km. to 800 km. there was a slight
variability of the modulation frequency
arriving by the lower-carrier frequency, 200
kefs: The variability was much more pro-
nounced with the higher frequency, 877 ke/s.

Observations of differences in mode of
arrival can be made without requiring
a local source of steady frequency. A
comparison of the modulations arriv-
ing by the two carrier frequencies can
be made by means of a low-voltage
cathode-ray oscillograph supplied from
radio receiving apparatus; which must
be free from distortion.

The Next Emission

On the occasion of the next emis-
sion (March 12th-13th, 1935), the
British Broadcasting Corporation has

\
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OR some time the International Union
for Radio Research has organised
special radio emissions for the inter-

national comparison of standards of fre-
quency. Among the Institutions assisting
in this work are the National Physical
Laboratory, Teddington, and National
Laboratories in the US.A. and in several
countries of Europe.

The growing extension of radio trans-
mission demands continually increasing
accuracy and steadiness of frequency ; and
it is important that the standard apparatus
of different countries used for measuring
frequency should agree to a high order of
accuracy. An emission of a frequency of
great steadiness also enables information to
be obtained on the. physics of radie propa-

kindly offered to modulate Droitwich
and the Scottish Regional and Scot-
tish National stations simultanéously
with the frequency of 1,000 cycles
per second. A great part of England
will be in the “fading” area of
the Scottish stations, and it is
.for physical observations, among
which *fading” is an important phe-
nomenon, rather than for quantitative
measurements, that the two Scottish
stations are being provided. The main
emission will last continuously for an hour
and a half, preceded and followed by
shorter ones for subsidiary purposes.

The National Bureau of Standards,
Washington, U.S.A,, is co-operating by a
special emission of a frequency of reference
of 5,000,000 cycles per second. This is
expected to be accurate to 1 cycle per
second, and to be of sufficient intensity to
be received satisfactorily in Europe. In
order to make the best use of this oppor-
tunity persons and institutions having
suitable oscillograph apparatus are invited
to assist by making observations, and more
detailed information can be had on applica-
tion to E. H. RayNER, Chairman, Com-
mission I (Standards), Union Radio Scienti-
fiqgue Internationale, National Physical
Laboratory, Teddington, Middlesex,
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ELECTRIC MOTORS

The Purpose of This Series of Short Arficles on the Elimination of Man-made Static is to Provide Readers with
Practical Suggestions Concerning the Fitting of Suppressing Devices and Removing Residual Interferences.

UCH has been writtert on this subject
during the past two yeats, and
some writers have fallen into the

error of trying to achieve the impossible ;
namely, covering the whole ground of elec-
trical interference in the space of one article.
Realising this fact, the writer is confining
each of these articles to a definite class of
apparatus which is capable of creating static.

Many tadio listeners experiencing elec-
trical interference are so intent upon
blaming overhead tram and bus systems
for their disturbances that they are apt to
overlook the fact that they may quite
probably be contributing an equal, if not
greater, amount of the static by the use of
electrical devices in the home.

Admitting that these aforementioned
systems create an unpleasant noise in the
receiver, it is incumbent upon the: listener
to take all possible steps to eliminate
electrical noises from his own appliances.
It has been estimated that some 30 to 40
per cent. of the static is produced by
domestic appliances, such as vacuum
cleaners, refrigerators, fans, small medical
H_.F. apparatus, washing machines, switches,
and sewing-machine motors, etc. The
intensity of the static from these sources is
not usually severe, and in comparison to
the noises which are produced from trams
they would seem of no eonsequence. 1t is
these very devices, however, which raise
the static level in a congested residential
area, and lead many non-technical listeners
to suppose that the various crackles, and
other noises, are part and parcel of radio
reception.

The normal atmospheric conditions, as
compared with many countries nearer the
Equator, are such, however, that the static
level allows for the reception of the weakest
stations, and therefore the general idea of
reception in this country is quite incorrect.
The listener who attaches some importance
to the reception on his receiver, particu-
larly if it is a sensitive one, cannot do better
than to apply a suitable suppressing device
to every electrical appliance in his pos-
session, whether it is known to be creating
interference or not. The assumption is
that after prolonged use the appliances,
through wear, will create static.

Small Electric Motors

The small fractional-horse-power motors
fitted to domestic appliances from the
point of radio reception are particularly
troublesome, as they can produce far more
interference than even their larger counter-
parts. Due to the fact that the domestic

OPTIONAL
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Fig. 3.— An alterna-
tive system of connec-
tions for *‘ earthed”
D.C. machines. The
condensers (2 mfd.) are joined directly across the
brushes. The chokes are optional.

appliances in which they are incorporated
have to operate on both A.C. and D.C.
mains the motors are invariably of the
universal or D.C. types which produce
commutator sparking. The noises which

these motors cause manifest themselves as

Fig. 1.—For fractional-H.P. f{fast series-
wound motors operating on D.C. supplies the
arrangement shown is recommended, the con-
densers being 2 mfd. each, and the fuses

amp. size. Where the machine is a per-
manent fixture, earthing the machine frame
can be tried. For slow-running or shunt-
wound motors use 4 mfd. condensers. The
-heavy-duty H.F. chokesc an be introduced
later if the condensers are only partially
successful. The chokes for heavy duty should
be to G.P.O. design (3 amp.). For smaller
machines use 75 to 150 turns No. 18-20
D.C.C. wire, hank-wound on a 3in. diam.

former.

Fig. 2— Stationary fractional-H.P. universal

or A.C. motors operating on A.C. are best

silenced as shown, the condensers being | mfd.

each. Chokes need only be added in difficult

cases. The wiring of the condensers depicted

is recommended where the brushes are inac-

cessible. Note that the mains plug must_not be
reversible.

continuous crackling, rumbling, buzzing,
humming, scraping, spluttering, or singing.
The sound will commence low and rise in
pitch until it reaches a whine which will
probably remain steady, approximating
to maximum speed. :
These noises are characteristic of com-
mutator motors, but slightly larger motors,
such as the A.C. repulsion starting type,
will usually cause a splutter, whirring,
crackling, buzzing, or humming noise,
rising in pitch as mentioned. If the listener
considers the application of suppressing
devices is unjustified on all his clectrical
appliances then it is easy to trace those
which are creating radio interference. It
is only necessary to switch on the receiver

to maximum sensitivity, tune in a weak
station requiring the full use of the manual
volume control and then switch on each
electrical appliance in turn to note its
effect on the receiver.

These devices which produce static
noises are best tested with further reference
to the receiver by removing the aerial lead,
connecting “ A and “ E” together, and
noting whether the static persists. If it
does it will prove that the interfering
currents are being conducted to the radio
set by the mains leads. Quite apart from
showing the desirability of fixing a suitable
condenser unit across the mains leads or
brushes of the offending machine, the test
outlined will indicate that the receiver is
prone to pick up mains-borne interference ;
it is as well to note that when a set is
susceptible to such interference a sup-
pressor unit fitted across the mains leads
near the master fusebox will earth inter-
fering H.F. currents superimposed on the
mains from outside sources.

On A.C. reccivers a screened primary
on the mains transformer and connected
to the common earth lead will invariably
perform a similar function. On D.C.
mains receivers the absence of a mains
transformer necessitates the use of a pair
of H.F. chokes capable of carrying the
current consumed by the set, and in series
with each mains lead, and in conjunction
with suitable condensers. Althese fitments
are clearly illustrated in the accompanying
diagrams, Figs. 1 to 7. No reference will
be made here to the methods of fixing the
condensers and chokes because the installa-
tions differ with various makes, and the
prospective user cannot do better than to
apply to the makers for full fixing
instructions. :

Fitting Suppressots
Apart from the makers’ suggestions,
there are a few well-defined principles to be
observed in applying these suppression
devices, which are summarised as follows :—
(1) The condenser unit must be placed
(Continued overleaf)

-L.[. ot
MFOD.
; ‘005 Fig. 4.—Asimple
MFD. condenser ar-

rangement for
gramophone motors (D.C. and universal), hair
dryers, toy motors, small fans, and similar’

TO MAINS

FRAME

devices. The system is applicable to com-
mutator motors on both A,C. and D.C.
supplies. Earthing the motor frame can be.

tried, but'is not always essential,

035 70 MAINS

MFD.

Fig. 5—A similar

-005
condenser filter to
MFO. FRAME 4104 shown in Fig. 4

but connected across the motor brushes.
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(Continued from previous page)

as close to the electric motor as can be
conveniently arranged.

(2) The leads from the condenser unit
must not exceed a foot in length, as the
shorter they are the more effective will be
the suppression on all wavebands.

(3) The mos: effective suppressor unit

TO MAINS

Fig. 6.— A suitable

condenser filter for

vacuum-cleaner

motors, and sewing

The mains plug to the motor is
reversible.

machines.

will give little relicf if the motor to
which it is attached is in poor running
order.

(4) Wherc sparking is observed at the
commutator it should be carefully cleaned
while running. A piece of glass paper
can be attached to an insulated stick for
this purpose, care being taken not to
receive a shock.

(8) The brushes on the machine must be
well bedded down to the commutator, and
shaped to the curve of the latter.

PRACTICAL AND AMATEUR WIRELESS

(6) It is usually unnecessary to earth
the metal casing or structure of the portable
appliance in which the motor is fixed as
the earth return of the condenser unit is
taken back to the frame, and this restricts
the interfering currents to the immediate
field of the appliance.

(7) Fractional-H.P. motors are usually
series wound, and if the field windings are
asymmetrically arranged each side of the
armature the suppressing condensers can
be reduced to quite low values. A
symmetrical arrangement of field windings
normally requires larger condensers.

(8) Slow-running motors such as those
fixed in refrigerators necessitate larger
suppressing condensers and probably the
addition of H.F. chokes in series with each
lead. Motors of
this type which
are permanently
installed can have
their frames
earthed.

(9) The usc of
special  interfer-
ence elimipating
condenser units
completc  witht

005 MFO.

Marf:h - 9th, 1935

danger of offering exposed metal parts to
non-technical users, are vsually unsuitably
constructed for incorporating in or near
domestic appliances. Where condensers
are shown applied to domestic motors, they
should therefore be construed as being
values assigned to units meeting I.E.E.
and G.P.O. recommendations. Commercial
units having the capacity values shown are
readily available.

Readers wishing to silence electric motors
having special uses or connections and
which are not covered by these notes are
invited* to send full particulars to the
Editor. Suggestions for overcoming the
static, together’ with diagrams where
necessary, will be embodied in later articles

in this series.

AREGULATING
SPEED RESISTANCE

1 TOMAINS
OPTIONAL

H.F.CHOKES

IMFD.

T/ b é A.C.ORD.C.

fuses are strongly Fig. 7.—Where a- sewing-machine motor .or fan is fitted with a speed
adVJSed.Ordmafry regulator, the additional suppressing devices shown are usually necessary.
condensers, quite The metal frames of both motor and regulator should be connected together

apart from the

(not shown), if not already contacted.

Aircraft Telephony

ANXNY sets, both commercial and home-
constructed, are capable of tuning
on 862 metres. This is the wave-

length allotted to aircraft and ground
stations for telephony transmissions.

Perhaps many enthusiasts have listened
to .Croydon, Manchester, and Portsmouth
transmitting, and those who have powerful
sets, or who live near to scheduled air
routes, have probably heard the machines
while they are flying. The majority of the
messages are in plain language, others are
intermingled with code. It is to explain
.these messages in a simple manner so
that the listener can get an insight of the
way wireless helps the air pilot, and
makes scheduled airline operation safe and
regular, that this short article has been
written.,

Pilots’ Requirements

Pilots flying over routes in bad weather
require bearings, positions, weather reports,
and particulars of other aircraft in their
vicinity. You have probably heard the
routine messages passed when aircraft are
crossing the Channel, departures from and
arrivals at Croydon ; these are all in plain
language, such as * Passing Dungeness for
Le Treport at 3,000ft.”

The prefix to all messages is the name of
the station or aircraft calling; in the
case of theaircraft, the name of the company
and the last two letters of the registration
group are used ; an aircraft of Imperial
Airways with registration group G-ACXD
would vse as a prefix to a message *‘ Imperial
XD. Letters are sometimes given in a
phonetic alphabet,: A for Amsterdam, B
for Baltimore, C for Canada, D for Denmark,
E for Eddystone, etc.

In the above case it would be * Imperial
X Denmark,” it being usual to give it in
the simplest way to avoid confusion of
letters.

You have probably heard messages such

as the following :—
“ Hullo, Croydon, Hullo, Croydon.

Imperial X Denmark calling, Imperial
X Denmark calling Q.T.E., please. Q.T.E,,
please. Over.”

This means that Imperial Airways
machine G-ACXD requires a true bearing
from Croydon, or, instead of Q.T.E., he may
ask for a Q.T.E.Q.T.F. This means that
he wants a true bearing and distance from
the station called. Again, he may ask fora
Q.D.M., which is a magnetic reciprocal
bearing, to be flown to reach the station,
assuming there is no wind.

In each of these cases Croydon will reply
as follows :—

‘¢ Hullo, ITmperial X Denmark, Hullo,
Imperial - X Denmark. Croydon calling,
Croydon calling for your Q.T.E. (or the
o‘thers). Switch on, please. Over.”

Bearings from Croydon

The pilot then switches over to trans-
mission to enable Croydon, and in the
case of the Q.T.F. the other stations also,
to tune in and obtain a bearing of the
aircraft ; after half a minute the pilot
switches over to reception and Croydon
will reply as follows :—

“ Hullo, Imperial X Denmark, Hullo,
Imperial X Denmark, Croydon answering,
Croydon answering your Q.T.E. One
hundred and forty degrees, one four oh
degrees second class. Over.”

The pilot will then repeat this back to
Croydon to obtain a correction if wrongly
received. This means that the true bearing
of the aircraft from Croydon is 140 degrees,
and the pilot can then check up whether
he is drifting off his course owing to wind.

In the case of the Q.T.E.Q.T.F., the
distance of the aircraft from the station
called is given as well, enabling the pilot
to plot his exact position, assuming that
he is flying above the clouds and cannot sée
the ground. By getting two such bearings
and positions within,say, a quarter of an
hour he can work out his exact ground speed
and track over the ground, and so the time
of arrival at his destination. Weather
reports for many places at home and

abroad can be obtained from Croydon,
Manchester, and Portsmouth.

Q.B.L Call

Another code call you may have heard,
particularly during the winter months,
is Q.B.1., usually given out as a general
callto all aircraft from Croydon as follows:—

“ Croydon calling, Croydon calling. Q.B.1.
in force at Croydon, Q.B.I. in force at
Croydon. Over.”

This means that the Croydon controlled
zone scheme is in force, which prohibits
any aircraft from entering within a certain
defined radius of Croydon without permis-
sion. This scheme is in force during con-
ditions of bad visibility, and is a safeguard
against collisions between aircraft approach-
ing Croydon to land.

The procedure in this case for a machine
wishing to land at Croydon is as follows:
Before approaching the limits of the zone
the pilot calls up Croydon and asks for
permission to proceed to Croydon. This may
be given atonce, or, in the event of several
machines collecting outside the zone,
priority of entry will be given, and other
machines told to wait outside the zone
until given instructions to proceed. You will
hear Croydon say :—

“ Hullo, so and so, your turn is number
three, please keep out of zone until further
instructions. Over.”

The next time you listen on the aircraft
wavelength, we hope you will be able to
understand the meaning of the various
messages you hear, and realise how wireless
is helping the air pilot to maintain his
schedule irrespective of the weather con-
ditions he is flying through.

The best time to listen is between
9 a.m. and 4 p.m. Sundays included. If
you live in south-east England, you will
have no difficulty in hearing Croydon and
Portsmouth and machines of the following
companies operating regular routfes :—
Imperial Airways, Ltd., Hillman Airways,
Ltd., Spartan Air Lines, Ltd., Jersey Air-

ways, Ltd., and Provincial Air Lines, Ltd.
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N connection with a competition run
in Pracrican. WireLess 1934 Olym-
pia Exhibition Number readers were

agked to arrange in order of popularity
a number of alternative circuit arrange-
ments. One of the arrangements included
in the list was that of an all-wave receiver,

HYT-

MFD. LT~

C2 0003
REACTIO!

Fig. \.—This theoretical and pictorial circuit
(Fig. 2) show the method of adding a short-wave
tuner to a broadcast receiver to enable all-wave
receplion to be obtained. The condenser shown
connected by broken lines, as well as the con-
nections shown by chain lines, is referred to in
the text. The link between points A and B
should be removed when using the connections
shown by chain lines.

and, although this did not receive the
maximum number of votes, it certainly
proved to be a popular type of circuit
with a large number of readers. In all
probability, if the competition were repeated
the all-wave type of receiver would be
given even more votes than before, for
there are marked indications that sets
which will cover short, medium, and long
waves are receiving increasing attention.
There is a very good reason for this, which
is that more and more transmissions are
taking place on the lower wavebands than
ever before, whilst the imminence of short-
wave television transmissions is playing no
small part in causing still further attention
to be directed to the higher frequencies.

A Compromise

In the first place I would make it per-s

fectly clear that it is by no means a simple
matter to design a receiver that will
function equally well on three or four
wavebands, and therefore that the modifi-
cations to be described will be more in the
nature of a compromise than anything

PRACTICAL AND AMATEUR WIRELESS

Previous articles in this series appeared in issues dated Dec. 15th, Dec. 22nd,
Dec. 29th, Jan. 5th, Jan. 12th, Jan. 19th, Jan. 26th, Feb. 2nd, Feb. 9th, "
Feb. 16th, Feb. 23rd, and March 2nd.

The Experiments Described This Week are in
Connection with the Modification of a Normal
Broadcast Receiver for All-wave Operation

else. This does not mean that they will
prove unsatisfactory; on the contrary, 1
know that they will provide reasonably g
results, for I have tried them fairly
thoroughly on more than one occasion.
A point that I would like to drive home,
however, is that the practical details of
the various schemes have slightly to be
nmodified according to the receiver with
which they are tried.

The Simplest Method

Let us first consider the simplest type
of receiver having three valves arranged
as detector and two low-frequency stages,
and employihg a circuit similar to that
reproduced in Fig. 4. It will be seen that
a normal tyvpe of dual-range tuner is
employed in the aerial circuit, and that this
is tuned by the usual .0005-mfd. variable
condenser, reaction control being governed
by a .0003-mfd. variable condenser. 1t is
obvious that this circuit could be employed
for wavelengths other than those embraced
by the broadcast band simply by changing
the tuner for a similar one designed to
cover alternative wavelengths ; the matter
of switching from one tuner to another,
however, presents not a few difficulties,
especially when short waves are concerned
and stray capacities must be kept down
to & mimimuam,

It might at first appear that a four-pole

change-over switch would be required so
as to transfer all,of the coil connections
from one tuning unit to another, but it
has been found practicable to simplify
this scheme by using the connections shown
in Fig. 1. In this case a siinple type of
double-pole switch serves our purpose
perfectly well. The circuit is very nearly
self-explanatory, but the purpose of the
pre-set condenser marked C3 and of the
.0001-mfd. condenser shown in broken
lines and marked C4 may call for an
explanation. The object of the former is
to reduce the ‘capacity of the reaction
circuit on short waves, which is desirable
in the interests of smooth control. By
varying the capacity of the pre-set the
total reaction capacity can be altered over
wide limits. For example, if the pre-set
condenser were adjusted to .0003 mfd.,
the total capacity sof the two condensers
in series would be limited to .00015 mfd.
(one-half the capacity of either condenser).
If the capacity of the pre-set were reduced
to .00015 mfd: the overall capacity of the
series -combination would be limited tec
.000} mfd., and so on.

Short-wave Tuning

The purpose of the low-capacity con-
denser shown in broken lines is to provide
a band-spreading arrangement and to

Fig. 2.—Pictorial view of
J Fig. |
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Fig. 3.—Showing how a fixed resistance or
S.W. H.F. choke can easily be used in place
of the aerial coil- in a receiver with an

H.F. stage.

simplify short-wave tuning. This con-
denser is not strictly necessary—that is
why it is shown in broken lines—but it is
very desirable, especially if the normal
tuning condenser is not fitted with a
'particularly good and smooth-acting slow-
motion control. When using the circuit
‘suggested it may be found better to reduce
the capacity of the pre-set condenser in
'series with the aerial when tuning on short
waves, but this depends very largely upon
the type of aerial in use.

With regard to the short-wave tuner, it
can be stated that this may be of any
convenient pattern, home-made or other-
wise, but it should for preference be of the
four-pin-six-pin plug-in pattern so that
any required short-wave range can readily
be provided for. A few details concerning
the construction of suitable coils will be
given later.

The change-over switch should be of a
low-capacity type, but one of the better-

quality Q.M.B. switches can be employed |

with complete success, provided that it is
mounted in such a position that the leads
to it are short and direct.

A Better System

One objection to the circuit shown in
Fig. I is that the minimum tuning capacity
is somewhat higher than is desirable due to
the fact that the .0005-mfd. condenser is
‘always in circuit. This difficulty can be
overcome fairly simply by employing the
‘modified arrangement indicated by chain
lines in Fig. 1. In this case an entirely
separate tuning condenser, C5, is used for
short-wave reception, and the * broadeast
condenser is thrown out of circuit by means
of the waveband-changing switch. The
extia condenser may have a value between
0001 mfd. and .0002 mfd.; the lower
capacity should be used if the condenser is
not fitted with a relieble slow-motion drive,
but the higher capacity offers certain advan-
tages, in that it gives a wider tuning range
with any particular coil when a good slow-
motion drive is fitted.

It necd scarcely be explained that either
of the general circuit arrangements shown in
Fig. 1 could be employed equally well where
the tuner fitted to the broadcast receiver was
provided with a tapped medium-wave
winding (the tapping being used for
aerial connection), or where there was a
loose-coupled aerial winding. In the lat-
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ter instance, however, it would be most
convenient to use a short-wave tuner, also,
which was provided with a similar type of
loose-coupled aerial winding. The ‘‘ aerial
end of that winding would be connected to
the corresponding end of the loose-coupled
winding on the broadecast coil, the *‘ grid »
ends of the two windings also being joined
together.

For H.F. Receivers

Either of the modifications suggested
above could be used, with slight alterations,
with a receiver of the kind having an H.F.
stage, in which case the connections to the
pre-set aerial condenser would correspond
with those going to the coupling condenser
used between the anode of the H.F. valve
and the tuned-grid circuit. It would be
possible to duplicate the arrangement in the
case of the aerial coil (eliminating the
reaction winding, of course), but this is not
recommended hecause of the difficulty in
tuning simultaneously two different circuits
when receiving on short waves. A far
simpler and better method, however, is to
arrange that the aerial circuit shall be made
aperiodic for short-wave work, and this

simply means that t e aerial turer should be"

replaced by a non-inductive fixed resistance
of about 100,000 ohms, or by a good short-
wave choke, as shown in Fig. 3. As will be
seen, a simple single-pole change-over
switch is indicated for replacing the
aperiodic aerial component by the tuned
circuit, and vice versa.

The Reaction Choke

There is just a possibility that. when
short-wave reception is attempted with the
circuits described it will not be possible to
secure good reaction control. This will be
due to the fact that the H.F. choke used in
the detector anode circuit is suitable only
for long- and medium-wave reception.
Any difficdty in this direction can easily be
overcome by inserting a short-wave choke
at the point marked X in Fig. 1, between
the anode of the detector valve and the
“lower ” end of the H.F. choke originally
fitted ; the second choke will have no ill

effects on broadcast reception and, there-
fore, does not require to be switched out of
circuit at any time.

Having explained the main points
involved we can proceed to consider the
construction of suitable short-wave coils.
As mentioned above, it is preferable that

AERIAL
o
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these should be of the plug-in tvpe, and they
can easily be wound on standard six-pin
formers by following the dimensions given
in Fig. 4. The drawing shows thréd”
windings—Iloose-coupled aerial, grid, and’
reaction—but it will be understood from’
what has been written above that the acrial
winding will not always be required ; in
such cases it can simply be ignored. The

Y

GRID /A 22 GAUGE
(TURNS SPACED)

<=2

REACTION

6 PIN RIBBED
COIL FORMER

Fig. 5—The above drawing gives details of

short-wave coils suitable for use in carrying out

the experiments described. Appropriate numbers

of turns for the aerial, grid, and reaction

windings for 12-22, 20-50, and 48-90 metres

respectively are: 3,4, and 5; 5,7, and 10;
and 4, 6, and 8. ‘

numbers shown for the connections in
Fig. 4 correspond with those in Fig. 2.

The wire used for winding the coils may
be enamelled, 22-gauge being used for the
grid winding, and 28-gauge for the aerial
and reaction coils. It will be seen that the
turns of the grid coil are shown as being
slightly spaced ; this spacing can most
easily be arranged by winding on the former
a length of string about the same thickness
as the wire at the same time as the coils are
wound. The string can be removed after-
wards, and the turns of wire kept rigidly in_
place by applying a few spots of sealing
wax where they pass over the ribs.

laA ;J‘E

HIT+/
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Fig. 4—The circuit of a standard Det. L.F. receiver of the type that can

readily be modified for all-wave working.
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This must 8%

be stopped! ;

Here’s News!

Belling-Lee, the authorities on the noise problem, are not
content merely to hold their present lead in the Suppression
-business. They have gone all out on a big programme. -
The time is coming soon when I, Atmosph Eric, shall have
almost a monopoly of crackle; for not even Belling-Lee
can silence little Eric.

says Atmosph Eric

"Ware low-priced gadgets. Cheap suppressors v.v‘on't' do
the job. Part-suppression is only playing with * frying-
pan music.”

Belling-Lee types will continue to be less cheap than others.
But you will get Belling-Lee value : the best of condensers,
—and it is being stopped! and the best gf H.F. chokes ; no shogks, no short circuits.
The news is spreading that 1 And everything well up .to official regulations and

who used to get all the blame recommendations.

am only about 5 per cent.gulty. No. 1118 - 10s. 6d.
Give every- :
: /' thing else a =N Tick off ‘ A
thing le o EZH ST BELLING ¢ LEE LTD
§ " ‘ applies. |CAMBRIDGE ARTERIAL ROAD, ENFIELD.MIDDX.J
evening and s - -
] 9 s PI d 32-pp. M. | P Your 12-pp. f
get richt R ¢, C§ i Mowt 7 fegliemier [
S

into the
book of words, the Belling-Lee “Cut

” o NAME ... iiiiiinieieneenanconnonnn - £
the Crackle " treatise—32 pp. of real :
meat. Use the coupon in the south- ADDRESS ........cccoveueiiinreieminn :
cast of this ad. Now, eh? :
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NSIST.upon Dubilier
Resistances !  Re-

member that through-
out the world they are
used by designers,
manufacturers an

constructors because
they are consistently

reliable!

Sec the joke ?——Blue—Blue Spot—Blue Spot Spealker.
It's amazing, that's what it is, amazing. hat a
speaker! What a speaker! It’s the one little bit of
realism in wireless—the one little bit. - What vivid-
ness, what naturalness ! Superb—it'ssuperb. It makes
all the others sound like nothing at all, that’s what it
does. Get a Blue Spot Speaker and you’ll never be blue.
Ask your dealer for a demonstration, folks—ask your
dealer for a demonstration. You won’t be disappointed.

PRICES FROM 35/- to 11 GNS.

1 watt type 1/- each.

BLUE SPOT 2. watt type 2[- each.
1 Ry | 3 watt type 3/- each.
SPEAKERS & PICK-UPS | |

Send for Blue Spot Loudspeaker PamphlettNo. P.R.9
RESISTANCES
castle-on-Tync: 37. 38. 39, Clyds

Place, Glasgow; 45.'Sprlﬁgball'k. Hull. “ s el f 1 ‘DUB LIER CONDENSER CO. (1925) LTD, DUCON WORKS,
X VICTORIA ROAD, NORTH ACTON, W.3.

THE BRITISH BLUE SPOT
0, LTD., B

Cco,, lue Spot House,
94/96, Rosoman St., Rosebery
Avenue, London, B.C.1, ’Phone:
CLE 3570, Disiributors for Northeru
England, Scotland aud North Wales:
H. 0. RAWSON (Sheffield & London)
Ltd:, 100, London Rd., SHEFFIELD:
22,8t Mary’s Parsonage, Manchester;




There’s no room for individuality inside a ball-bearing.
Every ball in it must be the same shape, the same size,
the same material, the same weight—in a word,
UNIFORM. So with T.M.C.-HYDRA condensers. Here,
too, individuality is barred. Every T.M.C.-HYDRA
condenser of the same rating is the same—exactly !
Stringent testing ensures it. Take advantage of this
greater precision when next you buy condensers.

T.M‘c. BRITISH

MADE

HYDRA

The special method of sealing
T.M.C.-HYDRA condensers defin-
itely prevents the penetration of
moisture and so maintains their
high electrical properties.

e Werite for a copy of the new illustrated
r > price list.

T..é.-HARWELL (SALES) LTD

Britannia House, 233 Shaftesbury Avenue
London, W.C.2. (A few doors from New Oxford Street)
‘ Telephone : Temple Bar 0055 (3 lines)

Made by TELEPHONE MANUFACTURING. Co.Ltd.
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How to Make

HOME

TALKIES !

AFT
Femare Setlor
Tomins Bk bER

AmpLtEER

nised with
he picture!

YOU can have your own
Talkies at home—of
the family and your friends;
Baby having lunch ; Father
redecorating the house; a family concert or jazz
band! In this month’s HOME MOVIES &
HOME TALKIES you will see how to set aboutit.
Simple instructions tell you how to synchronise
the sound, either before or after the pictures have
been made, and how to get a really effective
talking picture.

Everyone is now becoming fascinated in the
great new pastime of making amateur moving
pictures, and HOME MOVIES & HOME
TALKIES give you all the help you need for
getting the best results.

THE MARCH

HOME MOVIES

AND HOME TALKIES Out Now 6'.’

Making an amateur movie.

Geo. Newnes, Lid.
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Signature Tunes
OLLOWING my recent par. about
crooners, it just occurs to me that
this signature-tune business is all wrong.
Is not a signature tune adopted by band
leaders to convey at once to the listening
public in a musical way that it is Bill
Brown or Tom Jones, or Jack Smith and
his “ boys” (particularly the ‘ boys”1!)
who are about to broadcast ? As it is,
these bands make a sort of triumphant
entry on to the listening stage as if they were
a victorious army returning from foreign
parts after vanquishing the foe. Not
content with a signature tune, they take
the trouble also to say: ¢ This is Bill
Brown and his boys,” or “ This is the
blankety-blank orchestra conducted by
Tom Smith,” in addition to announcing
themselves in musical language!  More-
over, they tell you both before and after
playing their jazz trifle. This, I suggest,
is altogether wrong. It is giving undue
importance to nigger music. Having given
their half-an-hour’s entertainment, they
go off the air in a blare of triumphant
music, playing their signature tune just
as if they had just won the Battle of
Waterloo all over again. Unfortunately,
the disease has spread, and every sponsored
programmie is prefaced and concluded by a
piece of musical tripe. If the signature
tune is necessary and satisfies its purpose,
no further announcement is necessary.
Most conductors of a group of tired-eyed
knights of the eat-gut now regard themselves
somewhat in the nature of monarchs, and
have created their own anthem. I hope the
various broadcasting bodies will stop it.
It ‘is blatant advertising of one of the
lowest forms of music, which has enjoyed,
if I may say so, an inflated, spurious, and
certainly artificial degree of popularity.
I visit many homes and have never et
discovered people dancing to dance music,
very little of which is played to dance
time. Nor have I ever observed people
listening to dance music. Most of them
take an almost fiendish delight in placing
the switch to the off position directly a
signature tune is played. Please stop this
signature-tune nonsense ! From this you will
gather that I do not like crooners, that I
do not like signature tunes, and that I
think undue importance is placed on dance
music. Any of these so-called collaborative
musical compositions are almost insulting
to British intelligence. Even if you rule
ouf the * boo, boo, boo, boo,” business
to which I referred last week, the lyrics
are unworthy of a child of ten.

There are some good dance bands, of
course, and I know that many readers enjoy
the programmes they supply. But if the
various dance bands are so different, a
signature tune should not be necessary.
One should recognise a band by its super-
lative music !

All- wave Reception

WONDER how wmany of my readers

who are ~ true ° experimenters have
given their attention to the design of an
all-wave set. On the face of things it is
a perfectly simple matter to modify the
design of an ordinary broadcast set to
enable the short-wave stations to be
received, but when the time comes to put
one’s ideas into practice the position is not

b Thormion

so straightforward. Many receiver manu-
facturers have, at different times, attempted
the construction of a high-grade set for
tuning from about 10 to 2,000 metres, but
comparatively few of the designs that have
been evolved have proved completely
successful. I do not say that those few
all-wave sets which are now on the market
are not entirely satisfactory—all of those
which I have had the opportunity of testing
have proved to be—but these form only a
very small proportion of the total number
that have passed from the drawing-board
to the test bench. . ]
Quite apart from considerations of design
I still wonder if all-wave reception is really
necded, or if it is a passing phase. There
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seems to be little doubt that short waves
will be used more and more in the course of
time, but the point to decide is whether
we shall find it better, and perhaps cheaper,
to have two entirely different sets for the
present broadcast and short-wave bands,
or whether a single receiver will adequately
meet our needs.

Television Receivers

LREADY I see that at least one firm
has issued a statement to the effect

that, when the high-definition television
broadcasts commence, they will place on the
market & complete receiver for both sound
and vision at a price between £25 and £30.
This certainly sounds more promising than
the figures up to £80 which were previouslv

suggested by the Television Committee’
and if the necessary television equipment
can be obtained for little more than the
price of a modern radiogram interest in
television should certainly be given the
stimulus which it deserves. Besides, if
television instruments can be bought for
such a figure, at a time when they will be
comparatively rare, it should augur well
for the future. And, po matter what the
price of the ready-made instrument turns
out to be, the constructor should be able
to make hisown for a still lower expenditure.

Ultra-short- wave Work
F you have carried out much experi-
mental work in connection with
ultra-short-wave reception you must have
found the same difficulty as I have—that
of choosing the most suitable circuit. The
‘“straight > detector—L.F. still takes some
beating when we get down below 80 metres
or so, but the superhet seems to give
excellent reception provided that a high
intermediate frequency (465 kilocycles
seems to be very suitable) is used. On the
other hand there is much to be said for the
Armstrong super-regenerative circuit for
receiving on these very high frequencies,
and I believe that this arrangement is still
worthy of experiment.

Home Construction Pays
I HAVE often stressed the advantage to
be gained by the home constructor,
not only in reliability, but in the ability
which he is afforded to put right anything
which goes wrong. During the past week
I have heard of several cases of