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LEWCOS FIXED
-POTENTIOMETER
Is provided with two alt_r-
native.tappincs at one-third
-and one -halt of the total re-
sistance, which is 4)0 ohms.

Price 2/9 each
'Write for fully deseliptive.

leaflet, Reference Roo

The Lewcos
Fixed Potentio-
meter is speci-
fied for the.
Short- wave;
Super- het.'
Adapter des-
crit ed in this

issue.

THE LONDON

Four Strings
that make the Perfect

Instrument

LEWCO3
H.F. CHOKE

is specially cansti timed to
eliminate self-osrillati an.

Price 7/9 et -.0
Write far fully d_,c iptive

leafLt, Referent le33

THE LEWCOS
CENTRE- TAPPED

COIL
C T. 25-75 Price 3/6
C.T. 100-333 .. Pee:, 4/1
Write for fully thscriptiv.:

leaflet, Itclference 1134

RADIO PRODUCTS
Many the most successful receivers
in the past depended to a large measure
on the superlative qualities of Lewcos
Radio Products.

Any one or all of the LEWCOS com
ponei1ts ,ilustrate4 above would improve
your receiver to an astonishing degree.

"Perfection in every detail " is the key-
note of the Lewcos Factory where these
components are constructed.

ELECTRIC WIRE COMPANY AND
Church Road, Leyton, London, E.10

THE LEWCOS
"X" COIL

X .53-75 Price 4/9
.200-300 .. Price 6/b

Wiite for fully
ie.fl:t,Rct_rence 1134

We resp2ctfury
request the
public to order
through their
local radio
dealer, as we
only supply
direct to the

Trade.

Radio Products

cr

otter
reception

SMITHS LIMITED

To Ensure Speedy Delivery, Mention "A.W." to Advertisers
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REPRODUCTION THAT, MAKES YOU VISUALISE

PERFECT ENSEMBLE
The curtain rises-twenty pairs of legs move as
one-what years of training . . . what hours of
practice are needed before such perfection in
concerted movement is obtained . : . a simple
enough dance . . . and yet . . . a wrong step
. . . and the ensemble is spoiled. So with radio
receivers . . . relying for their efficiency upon
their transformers. Years of practical radio
transformer experience have resulted in this
. . . the latest TELSEN transformer . . . so
exact . . . so advanced . . . that the reproduc-
tion it gives is VIVID . . . LIFELIKE . . .

REAL . . . creating a mental picture.

TELSEN Transformers are built on PROVED
radio engineering principles that have stood
the test of time. A TELSEN in your set means
not only greater purity . . . greater volume
. . but a clarity and realism unsuspected
before. Make your set LIVE with

Elkall nikg R171 4al
" ACE " TRANSFORMER
Raii3s 3-1 and 5-1 - - 8/6

" RADIOGRAND "
Ratios 3-1 and 5-1 - - 12:6

" RADIOGRAND "
Super Ratio 7-1 - - - 17/6

Advt. of 1 elsen Electric Co., Ltd., BunzIngliam

Advertisers Appreciate Mention of "A.W." with Your Order
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Seven point suspension
definitely prevents

microphonic noises

Cossor 210 DET., 2 volts, .1 amp,
Impedance 13,000. Amplification Fao
for 15. Mutual Conductance 1.15 m.a.iv.
Normal working Anode
Voltage 90-150. Price ill

-by eliminating
filament vibration
Slicroplionic noises in a Receiving Set
are usually traceable to the Detector
Valve. Nine times out of ten the cause
is filament vibration. Look at the illus-
tration alongside. This shows the internal
construction of the new Cossor Detector
Valve. See how the filament is held-not
/only top and bottom - but also by four
insulated hooks spaced at intervals
throughout its length. The purpose of
these hooks is to damp out any tendency
for filament vibration. Therefore byusing
this "steep slope" Cossor Detector Valve
in your Receiver the possibility of micro -
phonic noises is definitely eliminated and
you are assured of greater volume with
absolute tonal purity.

We have just issued a novel, circular
Station Chart which gives identification
details of nearly 50 stations and space
is provided for entering your own dial
readings. Price 2d. each they are ob-
tainable from any Wireless Shop. In
case of difficulty write us, enclose 2d.
stamp and head your letter "Station

Chart A.W."

THE NEW

OSSOR
DETECTOR VALVE

DEFINITELY FREE FROM MICROPRONIC NOISES
A. C. Cossor Ltd., Higi.bury Grcv:, London, N.5: c7 7127

Advertisers Appreciate Mention of "A.W." with Your Order
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NEWS Er, GOSSID  OF THE  WEEK
SCOTTISH SITE AT LAST
HE site for the Scottish regional

1 station has been chosen at Westerglen,
three miles south of Falkirk in Stirling -
shire. The work of building the station is
being put . in hand immediately, the
design being similar tcr that adopted for the
London and North regional stations. This
will be the third twin transmitting station
to be built as part of the B.B.C.'s regional
scheme and will, when in operation,

replace the existing low power transmitters
at Glasgow, Edinburgh, and Dundee.

ALTERNATIVE PROGRAMMES
FROM PRAGUE

WHEN the new transmitter near
Biihmisch Brod is ready, Prague will

have two broadcasting stations. These
will be the existing 5 -kilowatt station and
the new transmitter which will have a
power of from 6o-r2o kilowatts. It is the

policy of the Prague

AMPLIFIED BOW BELLS

This amplifier, installed in the steeple, is used to give gramo-
phone reproduction of Bow Bells, which have been silent for
five years, and for which a fund is being raised. Records had
been made of the bells, and these are now reproduced by loud-

speakers at the top of the church

authorities to run
alternative pro-
grammes as soon as
the new transmitter
is ready.

GETTING A JOB
BY RADIO

THE Canadian
unemployment

authorities at Ottawa
are now broadcasting
daily information re-
garding unemployed
workers and their
trades. These broad-
casts are at regular
hours so that em-
ployers can listen in
at the appointed
time should they be
requiring staff. A
telephone call to the
labour e.x c h a nge
quickly brings as
many skilled or un-
skilled men as may
be required.

A MAYERL
BROADCAST
BILLY MAYERL,

the syncopated
pianist, like many
other artistes whose
names are associated
with the lighter
forms of entertain-
ment, has a leaning
towards more serious
work. To -night,
January r, when he
broadcasts with the
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B.B.C. Orchestra, listeners will find that
he has a greater range of talent than is
suggested by his reputation for syncopation
alone. He will play, with the orchestra,
conducted by Joseph Lewis, the first move-
ment of Grieg's Pianoforte Concerto, and
he will conduct the orchestra in the Suite
" Pastoral Sketches," of which he is the
composer.

LECTURES FROM VIENNA
IiONDON' National listeners are familiar

with the Friday evening science
broadcasts which have caused an enormous
amount of interest. Vienna has followed
London's example and is arranging a
similar course of broadcasts which will
not only be broadcast by Vienna, but by
the majority of the German stations.
Dr. Ferdinand Scheminzky, a well-known
scientist, will lecture on sounds of the
heart and muscles.

CHOOSING AN ANNOUNCER
AS the Bordeaux station officials were

not satisfied with the station
announcer, it was decided to let listeners
choose their own announcer. Accordingly,
for several days anonymous announcers
presided in the studio, each doing one day's
duty. At the end of the test period,
listeners were invited to say which voice
they liked best-the new announcer being
appointed on the majority vote.

NEXT WEEK: A FINE LOCAL -STATION " TWO " WITH PUSH-PULL OUTPUT
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NEWS  8- G,OSSIP'OFTHEW}-FK
THE WARSAW FAILURE

IN spite of all the preparation made by
B.B.C. engineers, there was a last-

minute failure in the Warsaw landline relay.
According to Savoy Hill, the line was in
.good working order between London and
Berlin, but was not fit for broadcasting
between Berlin and Poland. The B.B.C.
engineers preferred to abandon the attempt
altogether rather than to allow an in-
different relay to be broadcast. After Christ-
mas the lines will be tested again. When
an outstanding programme is arranged
by the Warsaw station a further attempt
will be made to relay it to British listeners.

MIDLAND REGIONAL
PROGRAMMES

WHEN the London Regional pro-
grammes started nearly a year ago

there was quite an outcry against the
B.B.C.'s policy of broadcasting the same
programme through both Midland and
London Regional stations. Even now we
find such broadcasts as organ music and
dance music common to both stations, but
within the past few months the programme
compilers at the Midland Regional centre
have undoubtedly introduced more indi-
viduality into the Midland programmes.
It will be interesting to see what happens
on the Northern Regional wavelength.

B.B.C.'s POST BAG
IT is a surprising fact that during the

course of a year the B.B.C. receives over

100,000 letters from listeners. Sixty a day,
we are told, need answers. The B.B.C.
accounts department has worked out that
about f.,I25 per annum has been spent on
postage. So listeners are now reminded
that, when their letters relate to enquiries
about programmes that have been broad-
cast, they must send a stamped -addressed
envelope. The total number of letters in a

.......... .1111110.1.01.1111111.1 000000 111114111 IMMO=

-Continued
to the B.B.C. "Radio is real, but radio is
earnest!"

1931 TALKS

ONE
of the bright spots in the recently

issued B.B.C. syllabus of talks for the
period January to April, 5931, is the
return of Vernon Bartlett, who will con-
tinue his serise " The Way of the World
on Thursdays. Women listeners will be

11.1012.1..,

GETTING GOOD QUALITY
-That's what every amateur wants. In this issue you will find a number of
special practical articles each giving helpful hints and tips on getting really
good quality from every type of set. Each stage of the receiver is fully dealt
with under its own heading. Turn over the pages and see for yourself.

I

year can be usefully compared with the
total number of licences. Such a com-
parison shows that only I in 30 listeners
ever writes to the B.B.C. We are led to
wonder whether, if the B.B.C. is influenced
by correspondence, the programme com-
pilers *re really in touch with listeners'
wants.

ADULT EDUCATION
ALL listeners will watch with great

interest the results of the National
Conference of Group Leaders and Student
Listeners, which has been arranged for
January 3, 1931, at Savoy Hill. Mr.
C. A. Seipman will talk on " The Group
Listeners' Problems " and at the Conference

will be Sir John Reith
and Mr. R. S. Lambert,
Editor of The Listener.
At the sectional meet-
ings, Professor A. M.
Carr -Saunders, Dr.Cyril
Burt, Professor Arnold
Toynbee, Mr. Otto Siep-
man, M. Stephan, and
Mrs. Mary Adams will
take part. Altogether,
we imagine January 3
may be a big day in
the history of the
B.B.C.'s policy of adult
education.
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" Lumme- ain't these people never 'eard of portable sets ! "

DOWN FOR
DISCUSSION

A MONG the sub-
jects to be discussed

by this National Con-
ference is the question
of suitable hours for
broadcasting talks de-
signed for educating the
adult listener. Suitable
subjects, also, will be
thrashed out. We are
glad to learn that the
technique of the speaker
is to be examined.
Another question will
be the value of publish-
ing literature to supple-
ment and follow up the
broadcast,talks, Truly,
one may say of the
educationists attached

.1110011[0110110r1.10 ..... Ulent .161.10XIMMILOOC01011Ell. ..... 1.01.0..aSla01201111441.3PC[GOOVCC ...... rMILi ... ..... ClittnnYetuP.O. ......

particularly interested in the morning talks
at 10-45 a.m., which will be introduced on
January 2 by Lady Diana Duff Cooper.
The weekly Housewives News bulletin
should also be appreciated by listeners
who want to buy at the most advantageous
moments. Looking through this syllabus
we are impressed with the faCt that the
talkers ability to talk has evidently been
considered in additito his knowledge of
the subject of the talk.

THE SCHOOLBOYS' EXHIBITION
PT HERE are plenty of things of radio

1 interest at the Daily Mail Schoolboys'
Exhibition, which opens to -day, January 1,
in the Empire Hall at Olympia. The
B.B.C. is staging an ezthibit, and there will
also be a radio -controlled model boat,
the Theremin "radio -music -from -the -air"
machine, and talkie -film amplifiers in
action.

RADIO WAVES AND RAILWAY
LINES

AS the result of experiments carried out
near Berlin, it was found that the

presence of railway lines running approxi-
mately in the same direction as the distant
transmitting station had a marked effect on
reception. Using a small frame aerial the
signals came in at abnormal strength,
though at the same time, the directional

'effect of the frame almost disappeared.
It seems clear that the metallic lines

helped to concentrate and guide the signal
waves in their passage. A similar effect
was observed in the case of a group of
telegraph wires.
resee

SPARKS.
An inquirer says he gets a sound like

tinkling coins when trying to get Ber-
gen, operating on 364 metres. More
like the gas -man, operating on one
meter

. .
It was stated in court that the noise

caused by a radio experimenter's oscil-
lations could not be defined.

It ought to be £ s. d. fined

Someone asks, " How are unlicensed
listeners -in tracked down ? " Probably
by a Flying Squad car loaded with
" detectors " !
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die IMPORTANT LAST L INK

No set can give good results if the output stage is faulty, for that is the final link in the chain. Here
some simple output choke and transformer arrangements are described by Kenneth Ullyett

MANY sets fail to give a pleasing tone
because the output arrangements

connecting the last valve with the speaker
are not so good as they should be.

Indeed, it is surprising how many ama-
teurs one meets who are constantly arguing
the respective merits of various new super
power valveS and low -frequency couplings,

Schematic arrangement of a simple choke -
output arrangement

and the merits and demerits of moving -
coil and dynamic speakers, and yet they
do not get good results because the output
arrangements are wrong.

If the set overloads and gives a " reedy "
tone then it is quite probable that a larger
power valve is called for. The existing
valve may have an impedance of 0,000 or
io,000 ohms and be capable of standing up
to a relatively small grid swing. A larger
valve is fitted having perhaps an impedance
of 2,000 or 3,000 ohms and a much greater
grid swing, provided that it is given suffici-
ent grid bias-at least 12 or 15 volts-and
120 volts high tension.

Many users of these new power valves do
not give sufficient anode and grid volts and
good results are hardly to be expected under
incorrect operating conditions. But even
when the valve is operating on the correct
part of its curve, with ample grid bias and
high-tension, the tone may not be satisfac-
tory. It may be excessively boomy in place
of the former excessive reediness and
because the speaker rattles at the slightest

overload, the set as a whole may still appear
to be suffering from overloading. In nine
cases out of ten this is because proper
arrangements have not been made for out-
put transformation from the anode circuit
of the power valve to the speaker windings.

The two important reasons why an out-
put filter of some kind is necessary are, first
that the filter, if properly arranged,
matches up the impedance of the speaker
to that of the anode circuit, and, second;
that the comparatively heavy anode cur-
rent flowinc, in the power valve circuit is
prevented from passing through the -speaker
windings.

Many of the new balanced -armature and
dynamic speakers will not work properly if
there is a large steady current flowing
through the magnet windings, and apart
from the possibility of breakdown caused by
this large current at a high voltage, the
working of the armature mechanism is
upset. A filter circuit eliminates this
steady current.

On the other hand, there is the impor-
tance of having the impedance of the
speaker approximately the same as that of
the valve. Accurate matching is not essen-
tial, nor indeed can accurate matching be
checked by rough and ready means. If
the matching of impedances shows more
than about 25 per cent. error, then the ear
will notice a difference in tone and, gener-
ally, in volume.

The connections for a simple tapped-chok2
and condenser output

Power valves have impedances ranging
from anything below about 20,000 ohms up
to 9,000 or io,000  ohms. Speaker units
have impedances covering an even wider
range and any unit may be dissimilar from
the valve with which it is used. The
impedance of a speaker unit is generally
greatly different from its ohmic resistance,

TO SPEAKER

N i
N. ...,

N "
N.N. S'

......0

How to connect up a speaker output trans-
former. A tapped -secondary type is shown.
An optional ,earthing connection for the

speaker is indicated by the dotted line

so far as direct current is concerned. The
effect of this difference in impedance can be
counteracted by the use of a choke output
or a transformer output.

Transformer manufacturers produce
anode transformers, the primary of which is
connected in place of the speaker terminals
in the anode of the power valve, the second-
ary is connected to the speaker. Generally
the primary is wound to have an inductance
of 4o to 5o henries with a fairly low ohmic
resistance. The secondary may have a
tapping so that one may try the effect of
altering the impedance to suit the speaker
windings. There is no necessity, with most
sets; to connect the secondary winding to
earth, although with some receivers, especi-
ally those working from the mains, it may
be desirable to do so.

A tapped choke is sometimes used in
place of a tapped transformer and then the
coupling to the speaker is made by means of

(Continued at foot of next page)
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HOW TUNING AFFECTS QUALITY
By J. H. REYNER, B.Sc., A.M.I.E.E.

TUNING exercises an appreciable effect
upon the quality of the reception, the

extent of this depending upon the nature
of the set. The customary .arguments in-
volve the use of sidebands, but I hope in
this article to present the matter in a more
practical light.

If one sets a tuning fork in oscillation
the vibrations continue for quite a long
time, gradually dying away. A tuned
circuit is somewhat similar to this, for if we
start an oscillating current in such a circuit
and leave it, the current will persist for a
relatively long period, gradually dying
away to nothing. In the same way, if we
try to start a current in an oscillating circuit
it will take a little time to build up to it;
full value. The better the circuit-i.e.,
the lower the loss-the longer does it take
for these currents to build up or die away.

Now, when we are receiving telephony
the currents must vary quite rapidly.
Telephony consists of a carrier wave, the
strength of which is varying many times a
second, according to the speech or music.
A low note from an organ varies from a
maximum to a minimum, perhaps, thirty
or forty times a second, whereas with a very
high note, such as a piccolo, variations take
place 4,000 times a second. Consider this
last case in more detail.

Suppose we have a tuned circuit which
takes about one -hundredth of a second to
build up to its full value. If we apply to
this circuit a voltage varying 4,000 times
a second there will be absolutely no re-
sponse. Before the current in the circuit
has had time to grow the impulse has gone
and has been replaced by another one in
the opposite direction.

A Mechanical Experiment
You can easily try this effect for your-

selves with a pendulum. Take a light rod
or wire and twist one end to form a loop,
and suspend it from a nail as shown in
the diagram. Now place the first and

second finger on each side of the rod, as
shown in Vie -diagram, and rapidly move
the hand from side to side. Each time one
of the fingers hits the rod it will move, and
so it will be kept in a state of continuous
vibration from side to side. Now hang a
heavy weight (say, 7 lb.) on the end of the
wire and try; the, experiment again. You
will find that the rod does not move appre-
ciably arid hardly vibrates at all. This is
because it is too sluggish and has not time

wad

wire
A simple

experiment
showing

the effect
of

damping

to get under way, as a result of one im-
pulse, before the effect is immediately
cancelled by an impulse in the opposite
direction.

So much for the theory. The point is
that a low -loss circuit will not respond to
the higher frequencies which are therefore
lost, and this is what is meant by side -band
cut-off. If one uses a circuit of this
character, speech loses its crispness. In-
deed, if the effect is carried too far it even
loses its intelligibility. Try tuning in to a
distant station on a set which requires a lot
of reaction. You will probably find that
you cannot understand what is being said.
Ease off the reaction a bit. The signal

strength will go down, but you will find
that you can distinguish the words much
better. One has to be content with smal-
ler strength and less reaction in order to
understand the speech.

A somewhat similar effect may occur
when using a high -frequency amplifier
Which is too good. It does not follow that
the amplifier should be unstable, but it
may be too sharply tuned-i.e., too selec-
tive-even when no reaction is applied.
Selectivity and Quality

It will be gathered from the last para-
graph that a set can be made too selective
for quality. Does this mean that one can
either have selectivity or quality, but not
both ? The answer to this lies in the number
of circuits employed. If one endeavours to
obtain selectivity by means of a small
number of circuits very sharply tuned, then
the quality will be bad. This is shown by
the simple detector circuit which can only 
receive distant programmes, if at all, in
rather distorted form. A circuit using one
or more high -frequency stages is better in
this respect, and therefore, there is a ten-
dency to -day towards more and more
high -frequency stages with tuned circuits
accompanying them. The band-pass filter
which has come into prominence recently
is an attempt to provide more tuned cir-
cuits without more valves.

Points to Observe
Therefore, to obtain good quality one

must remember never to force reaction. If
one then requires more selectivity, add
more tuned circuits. If the selectivity
problem arises from the relative closeness
of one's local station, the solution may lie
in the use of a wave -trap, which will act as
an additional tuned circuit on the local
station only. If one requires selectivity
all over the scale, then the use of a band-
pass filter may be resorted to, or a further
high -frequency stage may be added.

' THE IMPORTANT LAST LINE "
(Continued from preceding page)

a fixed condenser. A tapped choke should
have an inductance of the same value as the
primary of the transformer which it replaces
-that is, between 4o and 5o henries. The
condenser, which can have a value of any-
thing over 2 microfarads, must have good
insulation for it has to stand up to the
high-tension voltage,

It is advisable to arrange the condenser
coupling so that one speaker wire is earthed.
lf, for any reason, it is desired to have both
the speaker leads insulated from earth, then
another fixed condenser may be connected
in the return lead. Such a necessity may
arise where the negative side of the set is not
connected to the mains earth, as in some
sets working on direct current mains.

There is no real advantage in using power
valves in parallel unless only small valves
are available. When this system of coupl-

ing is used, however, it is a real advantage
to have an output transformer, because
with valves in parallel impedance is practi-
cally halved (depending entirely on the
characteristics of the valves used) and it is
very probable that the speaker unit will not
match up with this low impedance.
Generally speaking, push-pull power valves
necessitate an output arrangement and
there are many push-pull output trans-
formers on the market.

The ratio of an output transformer used
with a single stage, depends upon the
speaker employed. Many new dynamic
speakers have a suitable output.transformer
incorporated, or suitable values are indi-
cated.

With a speaker of normal impedance
used with a power valve, the transformer
ratio may be anything from one-to-one, to
one -to -five, but with low -impedance
speakers ratios so large as 25 -to -one may be
used.

PICK-UP QUALITY
THE use of a low -resistance volume -con-

trol across the pick-up is liable to shunt
the higher frequencies and produce "woolli-
ness." A worn needle will also rob the
higher notes, since the blunt point naturally
ignores or "short-circuits" the sharper
angles on the record track. Similarly the
capacity leakage across a long pair of leads
between the pick-up and amplifier atten-
uates the higher frequencies more than the
low. On the other hand, the ordinary
type of loud -speaker usually accentuates
the high notes more than the low, and this
tends to restore the proper balance.

B. A. R.

Upon the completion of the Chenju
radio station near Shanghai, direct radio
communication between China and the
United States will soon be opened.
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ANNOUNCERS iEll THEIR STITIES

THE
WOMAN'S
POINT OF
VIEW...

A general view of the Berne studio

IFIRST listened to the wireless during
my school days in London, in 1923. In

those days wireless sets were almost
unknown in Switzerland, and the owners of
such marvels were overwhelmed by visits
from real and alleged friends. I felt a sort
of sneaking wish to try my luck as an
announcer upon my return home to Swit-
zerland, if only for the reason that I am
most interested in the study of languages.

One day I found in the papers an adver-
tisement offering a position as female
announcer at the Berne studio.

I was not the only applicant, by a long
way, but only one among sixty l Our
voices were first of all subjected to a short
test before the microphone, and I found
myself selected, with some three or four
others, for a more exhaustive examination.

The examination was muchmore severe.
I was asked to read long passages aloud on
several occasions, in German, French
(announcements are Made at Berne in two

_languages), Italian, and English, and I

The studio light orchestra at Radio Berne

can't say I  found the proceedings very
amusing I

Anyway, I was selected.
In those days Berne was one of the very

few European stations in which women
announcers were employed, and many of
my correspondents wanted to know my age
(fancy asking a woman !), the colour of my
hair and eyes and so on. Many men asked
for my photo, but that is not innusual.

Berne commenced its broadcast service
very modestly. True, the studio was large
and elegantly furnished, according to the
standards which prevailed in those days,
but as we only had one room, this must, of
necessity, be used by the announcer also.
There was no question, in those days, of a
separate room for announcements and for
lectures. One simply had to do the announc-
ing surrounded by crowds of the artistes,
singers, and actors.

One Sunday visitors came to the studio.
An honest farmer, accompanied by his
children, begged permission to visit the

station. The visit
stretched itself out in-
terminably, however,
and when I became
thoroughly tired I took
them to the control
room and handed them
over to an engineer.
When they did eventu-
ally leave, the farmer
suddenly pulled out his
purse (a red checkered
knotted handkerchief)
and soleranly presented
me with a two -shilling
piece, whilst jerking his
thumb in the direction
of the engineer and in-
viting me to "share it
with him !"

Although I know that
all listener: are critical,
it seems to me that the
Swiss are even harder to
please than the British.

O.P
MARGOT SCHENKER

of Radio Berne

The B.B.C. has to cater for urban and
rural populations, but in Switzerland the
problem is complicated by the fact that the
public is divided into three main religions
and three main languages. Although the
whole population of the country is less than
that of London alone, this faces the
management of the programmes with a
difficult task, for its means are very
limited. There are at present about ioo,000
licence holders in the country, and their
contributions have to be allotted among
five broadcast stations. In the beginning
we used to receive a good many letters of
approval, but there were also others
demanding more programmes of local
interest and the peasant population, in
particular, was always clamouring for the
yodel songs so typical of our country.

So for two or three months several of our
programmes contained yodel songs every
week, with the result that the public
became thoroughly sick of their beloved
yodel songs in a very short while. After
that the programme director was left in
peace !

Switzerland possesses a large number of
artistes, and among the vocalists, violinists,
and pianists there are a few who enjoy a
European reputation. These, of course, are
engaged by the station on many occasions.
Apart from these, however, We book
prominent artistes from abroad and it has
always been interesting to me to observe
their varied temperaments.

The French always struck me as being a
trifle "sloppy," whereas the British, to my
surprise, were nervous from the moment
they entered the studio. The Germans, on
the other hand, were often far more self-
possessed before their performance than
afterwards. As for the Italians, their chief
worry used to be whether they would be
heard properly in their own country, on the
other side of the Alps.

LET "AMATEUR WIRELESS "
SOLVE YOUR PROBLEMS.
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XVI MORE SIMPLE FORMULA
If you are a beginner in wireless, now is your chance to gain a clear conception of its theory
and practice. In this series of articles, specially prepared for the beginner, no previous
knowledge of wireless is assumed. It is intended to deal with every aspect of the subject
and the whole series will endow the beginner with sufficient knowledge to enable him

to derive the greatest possible interest from the fascinating hobby of wireless
'T'HOSE beginners who were able to

1 digest the formulae discussed last week
may care to wade into slightly deeper tech-
nical waters. For condensers, either fixed
or variable, there are some simple formulae
well worth knowing, since they are a prac-
tical help when building sets.

Let us look at Fig. I. Two fixed con-
densers are shown in parallel. The cap-
acity of one condenser, is .000x microfarad
and the capacity of the other condenser is
.0002 microfarad. The total capacity
across A and B is .0003 microfarad. Here
is our first formula : When condensers
are connected in parallel the total capacity
is equal to the sum of the individual cap-
acities.

When condenSers are connected as in
Fig. 2 we say they are in series. The total
capacity of condensers in series is always
less than the capacity of any one of the

A ioo,cfl0 ohms 50,000 ohms

This formula applies to any number of
series condensers; but for only two conden-
sers in series there is a more simple formula
that may help beginners. This is

C = x C2
Ct + C2

or the total capacity of two condensers in
series equals the product of the two capaci-
ties divided by the sum of the two capaci-
ties. So in Fig. 2 we get

.00r x .002 .000002 .002

.001 .002 .003 3
.0006 as in the previous formula.

Lest the beginner should imagine that all
this theory is unnecessary, let me give a
practical example. Very often in these
days we are told to connect a fixed con-
denser in series with the aerial and the set,
with the object of improving selectivity.
What does this series condenser really- cln ?

This series of diagrams illustrates the explanation given in the text of simple radio calculations

series. In Fig. 2 the capacity of one con-
denser is .00r and of the other .002 micro -
farad. The total capacity is roughly .0007
microfarad, which is less than the capacity
of the smaller condenser.

The forinula whereby we arrive at the
capacity of condensers in series is not so
simple as the parallel formula. For two
condensers in series the formula is

I I I
C, Cz

when C is the total capacity, C, is one of the
series capacities, and G2 is the other series
capacity. So C

I I

2 + I
.002

= .0006 microfarad.

.001 .002
I .002

3 3

.002

The answer is that it reduces the effect of
the aerial to earth capacity, with which it is,
in fact, in series. Every beginner must
have noted how, when a series condenser
used, the tuning range of the coil is
increased. This is because .the effective
parallel capacity across the coil is reduced,
so enabling the minimum point of tuning
to be lowered.

This explanation may not, be very clear
until we dissect the scheme as in Figs. 3 and
4. At Fig. 3 is the familiar series conden-
ser connection. In dotted- lines is shown
the condenser formed by the capacity of the
aerial to earth. Now the interesting thing
to note is that the series condenser and the
dotted line condenser are in series with one
another. The total capacity across the
coil is therefore, as in Fig. 4, the series
capacity of the two condensers. And as
we have seen from the formula, the total
capacity of the two condensers in series is
less thin the capacity of either of them.

Now the capacity of the average aerial is
.0002 microfarad, so the total capacity
across the coil, apart from the self -capacity
'of the coil, is easy to find from the formula :

_ C, X C2 .0002 X .0002
+ C2 = .0002 + .0002

.00000004 .0004

.0004 4
= .000l microfarad
The reason the range of the tuning cir-

cuit is increased is now easy to see. For the
minimum tuning capacity, as governed by
the fixed parallel capacity, has beer?
reduced, and the range of capacity from
minimum to maximum has been increased.

Now we come to formulae for the con-
nection of resistances. When two resis-
tances are connected in series the total
resistance is equal to the sum of the indi-'
vidual resistances. So in Fig. 5 the total
resistance is R = R, + R2 or R
(100,000H-50,000) ohms = 150,000 ohms.
That is an easy formula to understand, but
when resistances are connected in parallel,
as in Fig. 6, the formula is a little more
involved. A curious fact worth noting is
that the formula for parallel resistances is
very similar to the formula for series con-
clensers. Thus

R RI R2

This formula applies to two or more resis-
tances in parallel, but for just two parallel
resistances a more simple formula can be
used, namely

R, y, R2
R =R,

So in our example of Fig. 6 we get, by 'the
first formula,

I I I
, or R = 1 I

R R, R.; RI R2

R -
I + 2

100,000 50,000 100,000

I

3 =
3

- 33,333 ohms.
100,000

By the second formula,

I00, 000

R, x R2 100,000 X 50,000
+ R2 100, 000 + 50,000

5,000,000
150

When resistances are connected in paral-
lel the total resistance is always less than
the resistance of the smallest individual
resistance. HOTSPOT.

Next Week : Simple Basic Circuits.

- 33,331 ohms.
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Overall Nib dikitilleY
in screen arid

valves

Expert
Testimony
Because of their longer life-
clearer tone-greater range and
volume -Marconi Valves are used
by The B.B.C., Imperial Airways,
Croydon Control Tower, Metro-
politan Police, Trinity House
Beacon Stations and Lightships,
Empire Wireless Communica-
tions, Large Passenger Liners, &c.

Buy
MARCONI VALVES

Overall high efficiency-resulting only
from an ideal blend of the most
important factors affecting the per-
formance of a screen grid valve-high
mutual conductance, low self -
capacity, rigid construction and per-
manency of characteristics.
These essentials to perfect reception
are successfully united in every
Marconi screen grid valve. In the
following series there is a type
which will provide the optimum
stage gain, the most consistent
performance and the highest overall
efficiency in any receiver.
The complete range-a type for every
set:-

Amp.
Factor.

Mut.
Cond. PRICE.

S2/c - 2 volt - - 330 1.1 20/-
S215 - 2 volt - - 170 0.85 20/-
S410 - 4 volt - 180 0.9 20/-
S610 - 6 volt - - 210 1.05 20/-
MS4 - Indirectly

heated A.C. 550 1.1 25/-
S8 - Directly

heated A.C. 160 0.8 25/ -

Public
Teslinionv

I originally purchased in April, 1925, two 2 -volt
D.E.R.'s and used them in a 2 valve Reflex Circuit.
In March, 1927, I converted my circuit to a straight
three, purchasing an additional valve of the D.E.2
H.F. type, as advised in your communication
L.O.K.IO2 of the 8th March, 1927, and I am still
using that circuit with the original valves. The
two D.E.R.'s have therefore been in constant use
for more than 5 years. and the D.E.2. H.F. a little
over three years, which I should imagine is an
almost unique record . . . . the emission of the
valves seems quite unimpaired by their long
service, and many people have been astonished at
the results that we obtain with an indoor aerial."
J. S. W., Southsea.

THE VALVES THE EXPERTS USE

Don't Forget to Say That You Saw it in "A. W."
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The reallitg of

1311f SPA
reproduction
is amazing..

So life - like is music or speech from the
BLUE SPOT 66R that the intervening space-

spanned by radio-between singer and listener,
seems non-existent.

The wonderful 66R BLUE SPOT UNIT is
a veritable masterpiece. It is sensitive to the

smallest inflection of speech and robust
enough to firing eut the fullest orchestral

volume without chatter.

Build a BLUE SPOT UNIT into your loud..
speaker and marvel at the difference. You

will be amazed at its realism.
ss;tty. Blue Spot Power Unit Type 66R ... 35r -

Blue Spot Power Unit Type 66P . . 27 6
Blue Spot Power Unit Type 66K 25 -

Blue Spot Major Chassis .. 15 -
Blue Spot Special Chassis . . . 10'6

A MASTERPIECE OF
SOUND PRODUCTION

TEE MUM MIME AU COMPANY liD
BLUE SPOT HOUSE  94/96 ROSOMAN STREET  ROSEBERY AVENUE  LONDON  E CI

'Phone : CLERKENWELL 3570. 'Grams : "BLUOSPOT, SMITH, LONDON."
Distributors for Northern England, Scotland and North Wales : H. C. RAWSON (Sheffield and London), LTD.,

100 London Road, Sheffield; 22 St. Mary's Parsonage, anchzster; 183 George Street, Glasgow.

Don't Forget to Say That You slaw it in "A.W."
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NOT A WHISPER
THE mystery of the American medium -

wave stations 'still continues to baffle
long-distance enthusiasts. Conditions for
DX work, so far as European stations are
concerned, are magnificent at present;
every bit as good, in fact, as they were
three or four years ago, when even single -
valve sets used to pull in the Yanks. On
most nights there is not an atmospheric to
be heard, all-round signal strength is
splendid, and fading is far less noticeable
than it was in the autumn. Yet even my
Stenode, with its six -figure over-all ampli-
fication, brings me no message from the
U.S.A.

On several recent occasions I have
switched on in the small hours and, though
I have heard the breathing noise which
indicates a carrier from several stations,
I have, so far, nothing better to record in
my log than the reception on one isolated
morning of -almost inaudible strains of
music from WGY. I don't propose to
know the explanation, and I don't suppose
that anybody else does, but I wish to good-
ness that things would settle down and let
us hear the American once again. About
two and a half million people have taken to
wireless since American reception on broad-
cast wavelengths was good, and probably
not one in ten thousand of these has ever
obtained direct reception from the U.S.A.
Hence there is a large scale thrill coming
wheffWBBZ, KDKA, and the rest begin
to come across the Atlantic once more.

SETTING A FRAME
y HAVE ahint, by the way, for those DX
I enthusiasts who have sufficient high -
frequency amplification at their command
to make use of frartie aerials. Everyone
knows that the frame is directional, but
it is not by any means too easy to discover
by simply twiddlOg it about exactly in
which direction it should be pointed in
order to obtain the best results from a
weak and .distant transmission that is just
audible. Experiments long ago showed
that by far the best method of discovering
the precise direction of a station was to
turn the frame, not so that signal strength
was at a maximum, but rather so that it
was at a minimum.

You may get apparently very little
difference in signal_ strength if you turn
the frame from to to 15 degrees to either
side of an imaginary line joining it to the
transmitting aerial. But if you try turning
the frame until signal strength is at its
weakest you will find that there is one
quite clearly defined setting at which
signals produce their minimum volume.
Provide- your frame with a pointer at right
angles to the windings and when you first
tune in a station turn the aerial to the
position of smallest signal strength: Note
where the pointer comes, and then turn
the frame exactly through a right angle.
The windings will now lie along the line
previously occupied by the pointer, and

you can be quite sure that the frame is
turned accurately to the best position.
Direction finders work on the principle just
described.

" NOISES OFF"
THE other night my big set proceeded

to misbehave itself in a surprising way.
No matter to what wavelength it was
tuned it made the loud -speaker keep on
saying " Tick-tock-tock, tick-tock-tock" at
the top of its voice and at quite regular
intervals. Motor boating? No, quite obvi-
ously A.C. interference from somewhere or
other. But where, exactly ? Hastily review-
ing buildings in the neighbourhood and
their occupants, I couldn't think of any
where apparatus likely to cause such inter-
ference could be in use. However, revep-
tion had become completely impossible, for
the tick-tock-tock came through on every
single wavelength that was within the com-
pass of the set. Something had to be done
about it. This set uses a frame aerial, and
I have also in the house a transportable
possessing a built-in frame mOunted on a
turntable. Leaving the big set where it
was, I took the transportable into various
rooms as far away from it as possible, and
discovered by turning it the direction from
which the interference was coming was
so strong that it caused this littlebfellow to
play up almost as badly. Then I went
back to the set and put in further D.F.
work with its aid. I happened to possess
a twenty-five miles to the inch map on
which the bearings obtained could be
plotted. They crossed at a building not
very far away, which is in use as a wireless
shop-of all things !

TRACKED DOWN

"A CHARGER with a sparking brush,"
thinks I, and round I went to

inquire. They hadn't a rotary charger in
use, so that was not that. The tick-tock-
tock, tick-tock-tock continued, and I had
to abandon reception. On the following
evening the mystery was solved. On my
way home I passed the shop and noticed
that a flashinc, sign had been installed as
part of the Christmasb decorations and that
its lights were flashing out exactly one-
two -three. I turned on the big set and
found the interference still present. Over
the telephone I asked that the sign might
be switched off for a couple of minutes.
Directly this had been done a beautiful
background of silence occurred, but the
moment that the sign was switched on
again the tick-tock-tock started. Suitable
condensers have since been fitted to the
rotary switch responsible for the sign, and
the ticks and tocks ceased.

A QUEER CASE
LATELY I seem to have been having

quite a lot of adventures. One of the
funniest occurred the other night, when
I got back home rather late and connected
up my 6-vOlt accumulator, which had just

come back from the charging station. This,
I may say, consists of three fat glass -
cased cells, two of which live in one crate
and are connected together by a lead strip,
whilst the third is in a crate of its own.
Having joined up the two cells and the
single one in series, and connected up to
the set, I switched on, and was astonished
to find that the filament ammeter showed
about a quarter of the normal current and
the H.T.- milliammeter hardly anythinab at
all. Putting the voltmeter right across the
three cells, I obtained a reading of 2.2
volts. Now, please, don't jump to the con-
clusion ! I had not connected up the cell
with a crate of its own the wrong way
round. The voltmeter showed that this
was giving its proper reading, but when
I placed_ the instrument across the two
series -connected cells the reading was
o.0000. Testing each of these two by itself,
I found that the first showed 2.2 Volts,
but when I placed the positive voltmeter
prod on the positive terminal and the
negative lead on the negative terminal of
the second cell of the pair the instrument
did its best to read backwards.

TOPSY- TURVY
OWEVER, when I reversed the con -

1 nections, putting voltmeter positive
on cell negative and vice versa, I got a
respectable reading. I thought, first -of all,
that some careless johnny at the charging
station must -have fed the cell the wrong
way round with electrons-I have known
this happen before now, and there wasn't
much left of any cell so treated. But
examination showed that the plates were
in pretty good order and, obviously, hadn't
received an inside -out charge. What had
taken place was this. There was a careless
johnny and he had separated the two cells
from the twin crate for charging purposes.
He had screwed the lead terminals on
which the positive and negative marks
appeared right out of their sockets, and
had eventually put them back positive
terminal in negative socket and negative
terminal in positive socket. He had then
connected up the two cells in opposition
instead of in series, and there we were.
I don't mind betting a pentode to a cat -
whisker that a good many readers would
have been sorely puzzled if their batteries
had been dealt with in the same way.

AN IMPORTANT POINT

THEREme very much with regard
a point that has alwaysHERE is

even to some of the best of sets that are
not of my own make. This is the remark-
ably low standard of smoothness in the
reaction control that many people appear
to have. For example, a friend was dis-
playing to me the other night a set of
which he was very proud. " Just see how
velvety the reaction is," he cooed. Well,
I found that on the first wavelength tried
the set went into oscillation with a grunt
at, say, 40 on the reaction condenser and
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didn't come out of it again until I had
turned back to 32. Personally, I should
call that perfectly beastly reaction con-
trol, but he seemed to think that it was
jolly good.

My own standard is this. If you are
using reaction (I prefer myself to have an
extra H.F. stage instead) you should be
able to put on telephones and, as you
approach the point of resonance by tigh-
tening up the reaction coupling, you
should become gradually conscious of a
faint rustling noise when the set is just
short of the oscillation point. Further
tightening should produce a smooth glide
into oscillation without the slightest grunt
or groan. Further, if the set goes into
oscillation at 40 on the reaction condenser
it should come out of it at once when the
condenser is turned below this mark. If
you can get perfectly smooth reaction it
makes the most enormous difference to
the set's powers, for it means that you can
work far closer to the oscillation point,
and therefore obtain vastly more ampli-
fication than is possible if reaction is at
all fierce.

MY METHODS
MYSELF, I would not use any grid -

leak -and -condenser set in which the
grid -leak return was not taken to the
slider of a potentiometer instead of direct
to L.T. positive. With a potentiometer you
can obtain exactly the right positive grid
bias for the detector valve and, provided
that your circuit is decently laid out and
made up of respectable components,
smooth reaction should be ensured in this
way in any set with not more than one
stage of high -frequency or low -frequency
amplification. It is, of course, necessary
to use common sense in adjusting the plate
voltage of the detector valve, and a little
time spent over plate and grid voltages
will generally suffice to effect enormous
improvements.

In larger sets-that is, four- or five-
vah ers with two or more stages of high -
frequency amplification; three-valvers with
detector and two L.F. stages; four-valvers
with two H.F., detector, and pentode; or
five-valvers with two H.F., detector, and
two L.F.-other considerations will pro-
bably arise. The first of these is something
on the H.F. side to prevent interaction
between tuned circuits. Inefficient screen-
ing will nearly always mean, amongst
other things, fierce reaction. And in these
bigger sets we are up against feed -back
effects caused by the common source of
high-tension supply to the various circuits.
If we want efficiency, stability, and smooth
reaction, decoupling on both the H.F. and
L F. sides is essential in nearly every case.
By the use of decoupling circuits we can
prevent H.F. and L.F. impulses from
getting into the batteries or the eliminator,
for we provide stoppers in the form of
resistances whilst by-pass condensers offer
easy paths to earth. The difference that the
addition of decoupling circuits can make
to an unstable and floppy set is sometimes
almost incredible.

(continued)

RADIO " MAGIC "
AFLAVOUR of mystery will always

go far to lighten the more serious side
of a lecture on wireless. For instance, a
demonstration of what was called `!direct
projection" of speech into the human
brain by wireless, recently given before the
New York Electrical Society, proved so
successful that the lecture had to be re-
peated on three separate evenings, each
time to a crowded house. In the experi-
ment the lecturer and his assistant each
took hold of one terminal of a two -wire
circuit carrying a high -frequency current
modulated with speech from a distant
room. The other hand was then placed
over the ears of the " subject", who at
once repeated the distant message, though
no sound could be heard by the remainder
of the audience. The explanation given
was that the current passed through the
bodies of the lecturer and his assistant,
rectification took place across the points of
contacts, whilst the capacity of the ear-
drum and surrounding tissues served as an
electrostatic loud -speaker.

I remember a similar kind of thing being
done over here some time ago, though the
idea was carried out on somewhat different
lines. A network of wires was hidden
under a ballroom floor and fed with micro-
phone currents from a distant source of
music. The dancers wore small earphones
which picked up energy radiated by the
hidden wires and rendered the distant
music audible only to themselVes. If
high -frequency currents are used a small
crystal rectifier is inserted in the earphone
windings.

PICK-UPS
T AM glad to see that inventors are

giving special attention to the problem
of perfecting' the operation of the gramo-
phone pick-up. Mr. S. G. Brown recently
exhibited to the Institute of Electrical
Engineers a new instrument he has de-
signed to work on the principle of the
moving -coil speaker. The usual iron arma-
ture is replaced by a flat coil mounted so
that the windings lie in the narrow gap
between the poles. The coil is, of course,
vibrated by the needle, and the quality is
certainly very good. The other day I also
happened to notice in an American maga-
zine the advertisement of a pick-up control

DO YOU KNOW --
that there may be a loss of signal
strength resulting from the use of a high -
resistance potentiometer shunted across
the aperiodic aerial coil, and used as a
volume control ? It is possible to control
volume by using a 50,000 -ohm poten-
tiometer in this way, but 'it may not be the
most convenient way of doing so.

that if you still get " sparks " when testing
the wiring of your set a few minutes after
it has been switched off it does not neces-
sarily indicate a fault ? Good condensers
should store current for several ,.minutes,
and will give a spark if short-circuited.

    
in which the response could be regulated
from "mellow" to "brilliant" by means of
a sliding contact. Details of the method of
control were not given, but I fancy that it
was obtained by varying the constants of a
tone -shaping circuit shunted across the
pick-up output. If this is so, it seems to me
rather a useful idea.

A CURIOUS HAPPENING
T DID a funny thing the other day with
I even more curious results. I suddenly
wanted an amplifier for a certain purpose,
and found that the one which I had been
accustomed to use had been taken for
another job. I, therefore, dug out a power
amplifier which I sometimes use, and which
contained a U8 rectifying valve, the am-
plifier portion consisting of an AC/HL and
two P650 valves in push-pull. One of the
valves was missing and, casting my eye
rapidly over the assembly, I decided that
it was the rectifier. I therefore got hold
of a U8 valve and inserted it in position.
I switched on and, as everything seemed
to work O.K., I continued with the ex-
periment.

A short time afterwards, happening to
look up, I noticed that one of the anodes
of the U8 was running to a dull red heat,
while the other one was quite cool, I
immediately switched off to investigate the
cause, because a U8 is not intended to run
red-hot, and therefore there was some
overloading taking place. This was more
particularly the case as only one anode was
hot, whereas the other was apparently
normal. So that it showed an unbalance
on the system, and it required immediate
investigation if the valve was to he saved
from damage.

A SUGGESTION
AS I say, I switched off the set, and as

soon as I had done so I noticed that
I appeared to have two rectifying valves
in the set. A more calm and collected
examination showed that I had replaced
the U8 instead of one of the P65o valves.
Now, if you draw a push-pull circuit and,
instead of one of the valves, place a recti-
fying valve with one anode connected where
the grid ought to be, and the anode con-
nected where the normal anode is, you will
obtain quite a novel circuit. I have not
yet had an opportunity of testing the valve
by itself. I rather suspect that the other
P65o was taking the whole of the load and
that the U8 in the incorrect position was
not contributing towards the power out -
pot. Yet I cannot say definitely that this
was the case, because I did not notice
anything seriously wrong with the quality.
In fact, it seemed to be quite satisfactory,
which made the effect all the more puzzling.

Perhaps some reader with an inquiring
turn of mind would like to duplicate this
experiment and see exactly what happens.
I certainly shall myself when I get a
moment, and I shall try removing the
other push-pull valve to see whether the
rectifying valve is capable of handing on
any power to the loud -speaker at all.

THERMION



JANUARY 3, 1931 13 (inualeur Wire! Q,

PICK-UPS AND By W. JAMES

QUALITY REPRODUCTION
Practical Hints on Securing the Best Results

MOST people, when they play gramo-
phone records through their wireless

sets, like to avoid scratch. They find that
although the quality of the reproduction of
wireless is good, records do not sound too
well.

This is understandable to an extent as
records do not carry all frequencies, both
high and low being of relatively lower
strength. Some pick-ups are arranged to
give a relatively greater bass oftput, but
the output characteristics of the different
specimens vary over wide ranges.

A form of tone control is, therefore,
worth having, and whilst I do not claim
that the 'results are greatly improved at
both ends of the frequency range, the tone
control is usually appreciated. It con-
sists of a .0605-microfarad adjustable con-
denser connected between the grid and
anode of the first valve used in the gramo-

HT+
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other words, the carrying arm and pick-up
must be so arranged with respect to the
turntable that the record is, played
properly.

Wear takes place when the tracking is
wrong, when the needle is not upright, and
when the turntable is not level. These
points should be seen to if the best results
are desired.

It is possible to compensate for the char-
acteristics of a pick-up by adjusting the
amplifier and choosing suitable valves.
A pentode will bring out the high notes and
sometimes the low notes as well.

Most people like to hear the low notes
rather strongly and therefore try strength-
ening them by attention to the amplifier.
When a transformer is used, the valve con-
nected to it should be of low impedance.
The treble may also be emphasised by
doing this, but the tone control will take

care of this. A
resistance - coupled
transformer having
a coupling condenser
of suitable size for
the transformer will
also increase the
relative strength of
the bass.

Fig. 1. An effective tone control is provided by a variable
condenser between grid and anode of the first valve

phone amplifier. A condenser having
leaves of bakelite, paper or other insulating
material is recommended as the voltage
difference between the grid and anode may
be considerable. The connections are
given in Fig, i.

A condenser could be connected across
the secondary of the transformer. The
effect here will be to reduce the high notes,
but the first method is to be preferred.

It is well known that the output in volts
varies with the type of needle' used and so
does the quality. For a given pick-up the
user should find by experiment the best sorts
of needles. Usually there is magnification
to spare so that " medium tone" needles
may be used without loss of useful volume.

Surface noise can to an extent be mini-
mised by choice of needles and the weight
distribution. Some pick-ups with their
carrying arms press far too heavily upon
the record. A balanced carrying arm is to
be preferred from all points of view. Cor-
rect tracking is, of course, essential. In

/npu
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The circuit Fig. 2
shows the connec-
tions which are well
known, the value of
condenser c being
determined by trial.
Some makers suggest
a value which suits
a given transformer
and resistance. This
value may be in-
creased if necessary.
Most loud -speakers
do not deal properly
with the bass notes

lily

Fig. 2. An arrangement
which will emphasise the

bass

with the result that a little emphasis is
worth while.

Good results can hardly be expected from
a power valve of small size and a ioo-volt
high-tension battery. It is essential to use
a big valve or a push-pull output circuit and
to apply the maximum voltage available
to the stage. The point is, unfortunately,
soon reached with dry cells where main-
tenance becomes too costly. With mains
available there is no limit to the power if
suitable apparatus is used.

AROUND THE SHORT-
WAVE DIAL

ABATCH of interestinc,b correspondence
from Australia has brought with it a

very interesting short-wave circuit, namely,
the circuit of the prize-winning receiver at
the Melbourne Amateur Radio Show. It is
entirely A.C. operated and makes use of
four valves, one of which is a tuned
screen -grid stage. The whole receiver is
completely shielded and de -coupling ar-
rangements have been made very complete.
A screen -grid valve is also used as a
detector and is resistance -capacity coupled
to the first L.F. valve, whilst a choke output
is used for the telephone circuit. An interest-
ing feature is the use of differential reaction,
which, as a rule, has not been found very
effective on -the short waves.

Many amateurs have probably been sur-
prised to find that on the short waves a
receiver which is built entirely in a metal
cabinet is liable to suffer from bad hand
capacity, even if the cabinet is well earthed.
The whole of the metal seems "live," and
if it is touched with the finger the tuning is
completely altered. Experience has shown
me that this can be due to a number of
causes, the most prominent being incom-
plete by-passing of ILL. currents.

I have used receivers built in metal
cabinets which had no H.F. by-passing
arrangements, and their body -capacity
effects were horrible, whilst I have also
used receivers in metal cabinets in which the
H.F. by-passing arrangements were prac-
tically as complete as possible and it was
possible to touch any part of the cabinet or
the battery supply without the slightest
alteration in the tuning or the slightest
body -capacity effects. Therefore, if your
receiver suffers from bad body -capacity
effects, even though it may be completely
shielded, try using a .H.F. choke and a
2-microfarad condenser in each of the H.T.
leads. MANDER BARNETT,
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The object of all
volume -control
systems should be
to control the
signal voltage with-
out suppressing

I CONTROLLING
I VOLUME

THE volume of sound from the loud-
speaker can be controlled at either the

high -frequency or low -frequency end of the
set.

For example, the average gramophone
pick-up needs some form of control, other-
wise the initial pick-up voltage, of say
volt, may be amplified too much by the
succeeding valves.

If a variable resistance is shunted across
the pick-up the top notes will almost cer-
tainly be suppressed and distortion will be

PICK-UP

1
TO GRID TO GRID BIAS

Fig. 1. A simple volume control for a pick-up

very marked. But, as Fig. r shows, it is
quite easy to arrange a potentiometer
between the pick-up and the first amplify-
ing valve.

The two ends of the potentiometer are
connected across the pick-up; one end goes
to grid -bias and the slider of the potentio-
meter is taken to the grid of the valve.
'Alen the slider is at the centre of the
potentiometer only half the pick-up voltage
is handed on to the grid. As the slider
approaches the end of the potentiometer
remote from grid -bias, the voltage applied
to the grid increases. As the slider
approaches grid -bias negative the voltage
gradually decreases.

In this control one must be careful to
choose a potentiometer with the right
resistance. With the average pick-up a
5,00o -ohm potentiometer is suitable. If
the resistance is much lower the potentio-
meter may easily load the pick-up and high
notes will be lost.

A good form of low -frequency volume con-
trol is shown by Fig. 2. Here the second-
ary of the low -frequency transformer is
shunted by a potentiometer. One end goes
to grid -bias negative and the slider is con-
nected to the grid. The action is then
similar to the pick-up, in that voltages from
the primary are handed on to the grid by
an amount that varies according to the
position of the slider.

Still another good potentiometer system

WITHOUT
DISTORTION

4,11,0,04,NNINPINIM

for low -frequency control is shown by
Fig. 3. Here is a resistance -capacity ampli-
fier, with a i5o,000-ohm wire -wound
potentiometer utilised as the anode resis-
tance. The slider is taken to one side of
the coupling condenser. The nearer the
slider is taken to the anode end of the
potentiometer the greater will be the vol-
tage handed on to the next valve.

Sometimes it is necessary to control the
signal voltage before detection. There are
several ways in which this can be done. A
variable condenser can be connected in
series with the aerial and the set. As the
capacity is decreased so is the voltage passed
on to the set. This form of control is useful

Fig. 3. This is another potentiometer -system
of L.F. control which gives good results

in all -electric sets, where it is not very easy
to arrange a filament control.

'For battery -operated sets including a
screened -grid valve the circuit of Fig. 4 is
strongly recommended. Here it will be
seen that a filament rheostat is connected
in the negative lead of the filament of the
screened -grid valve. The characteristic of

)7:
Fig. 4. Use is
made of a rheo-
stat in the fila-
ment lead of the
screen -grid valve
in this arrange-

ment

this type of valve is such that when the
filament voltage is reduced the amplifica-
tion decreases without introducing distor-
tion. But one should remember to connect
it in the negative lead, since by so doing the
grid -bias is automatically adjusted. This

either high or low
notes. In this article
the best systems are
described and prac-
tical advice on their
application given.

form of control is not advisable with a
three -electrode high -frequency valve.

Many sets rely upon reaction as a volume
control. Although it is quite true that an
increase in reaction causes an increase in
the strength of a weak signal, it should be
remembered that when a signal is initially
too strong without reaction, this control is
useless as a means of decreasing volume.
De -tuning is another common method of
cutting down the volume of a station too
strongly received. This is a bad practice

1.F TRANSFORMER

ANODE

FILAM ENT

G.

fig. 2. A good type of low -frequency
volume control

in these days, because by de -tuning one
may quite easily bring in a background of
interference from an adjacent station. One
or other of the volume controls mentioned
above should be included in every set.

GRID BIAS
IT is a great mistake to leave the same

grid -bias battery in operation for more
than six months. Usually a falling -off in
quality is the first symptom to indicate
that the battery requires renewal, but very
often the change in quality has been so
gradual that it is not noticed until too late.
If the grid bias is allowed to drop below its
proper value, not only is an unnecessary
drain made on the H.T. battery, but the
life of each valve is appreciably shortened.
The cost of a new grid -bias battery should
be regarded as an insurance premium on
both the H.T. supply and valves.

B. A. R.

There is a possibility that Basle (Switzer-
land) may .shortly work on another portion
of the waveband, as up to the present it
has been sharing a borrowed wavelength
with Dresden. This position was originally
allotted to Bulgaria, and in the course of a
week or so the new Sofia 2 -kilowatt
station will be launched on the ether.
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GRAMOPHONE RECORDS OF ALL
YOUR RADIO FAVOURITES MADE

IN YOUR OWN HOME!

ri

THEY COST D
ONLY
THEY'RE 6 INCH AND PLAY
AS LONG ASA 10 INCH RECORD

AND THEYRE
DOUBLE-SIDED TOO;

Many efforts have been made to produce a per-
fect home -recording outfit. At last it has made its
appearance-the Kingston Home Recorder.

Two models have been designed. The first, for
-those possessing a radio set, consists of :

(I) A wire gauge.
(2) A tracking device.
(3) A specially tuned pick-up.
(4) Track arm.
(5) Recorder sound box.
(6) Needles.

The fixing of the track arm to your gramophone
(any type is suitable), is only a matter for a few
moments. Then turn to your radio programme,
select the items you wish to record, plug in the
lead from the special pick-up to the loud -speaker
terminals of your set, and set the gramophone
motor in motion.

Directly the recording has been completed. the
record can be played back on the same gramophone.

just think of the marvellous possibilities of this little
ccntrivcnce. Records of such favourites as Jack Payne and
His B.B.C. Dance Band, Leonard Henry, Mabel
Constanduror, and hundreds of other well-known radio
artistes and programmes can be perfectly and permanently
recorded.

This model is retaikd at £3 16s. 6d.: records are supplied
in two sizes. The popular size, which plays as long as an
ordinary 10 -inch record, is 6s. per dozen (Double -sided).

The second model is very similar to the above, except
that the equipment does not include the special pick-up.

It has been desiined primarily for those not possessing
radio sets and records speech only.

A small horn is fixed to the special sound box and it is into
this that your message is spoken. The resultant recordings
are not only of crystal -like clarity, but are exact reproduc-
tions c f the voice tone.

The Kingston Home Recorder is not a gadget, not a toy.
but a definite necessity for every hone and is the dawning c
a flew era in home amusement. Just think of the satisfa t ion
of catching the voices of your children and always has ing
th'm to listen to in the years to come

This model retails at £2 5s.
You should know more about this remarkable

home recorder-the invention of a famous
talkie" engineer. Write for descriptive litera-

ture, sent free on request, or call for a
demonstration.

.591c Distributors:
RADIO AND GRAMOPHONES.

245 TOTTENHAM COURT ROAD,
LONDON, W.I.

Trade Enquiries:
Harris & Russell, LII.,

yr, Totten/mu Court Road,
London, It'

KINGSTON
allOME RECORDER
The Ear of the World

..Mmismssaminisisestalir

-1, ,41\
Irrio.11,

Don't Forget to Say That You Saw it in "A.W."
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BRILLIANT REPRODUCTION/

TELSEN H.F. CHOKES. Designed to
cover the whole wave -band range from
18 to 4,000 metres, extremely low self -
capacity, shrouded in genuine Bakelite.
Inductance 150,000 micro -henries.
Resistance 100 ohms. Price 2/6 each.

TELSEN FIXED (MICA) CONDENSERS.
shrouded in genuine Bakelite, made in cap-
acities up to .002 mid. Pro. Pat. No.
20287/30. .0003 supplied complete with
Patent Grid Leak Clips to facilitate series
or parallel connection. Can be mounted
upright or flat. Tested on 500 volts.

Price 1/- each.

Your present set may be good, but Telsen Components
will make it better !-INFINITELY BETTER ! You
will get a clearer tone, bigger range, greater
power! Efficiency will replace deficiency!
Telsen performance is unique because Telsen
design embodies many new and exclusive
features which cannot be matched ! That
is why leading technical designers al-
ways specify Telsen Components in
their new circuits. Make your
set 100% more efficient with

\\\
,,

,

L / I,

,./....
C3741.Z41:11Z4-1

Advt. of Telsen Electric Co, Ltd:. Birmingham:

Everybody's
calling for

SPECIFIED AGAIN I
IN THIS WEEK'S "A.W." " SUPER
HET SHORT-WAVE ADAPTOR"
SOVEREIGN COMPRESSION -
TYPE (PRE-SET) CONDENSERS
(Type J3) are specified for the " Super
Het Short-wave Adaptor " this week,
thereby proving once more the superi- Type F 1. '001 mill.
ority of Sovereign Components. Other Type e JP32'..:01.,Vi
makes will not do as well-if you want P
better results, use SOVEREIGN 1 /0
and be sure. ILP EACH

TELSEN FOUR -PIN VALVE
HOLDERS. Price 1/- each.

TELSEN VALVE HOLDERS.',
l'ro, rat. No. 20286/30, An
entirely new design in Valve
Holders, embodying patent
metal spring contacts, which arc
designed to provide the most
efficient contact with the valve
legs, whether Split or Non -Split,
Low - capacity, self - locating.
supplied with patent soldering
tags and hexagon terminal nuts.

TELSEN FIVE -PIN VALVE
HOLDERS. Price 1/3 each

SOVEREIGN'S THREE

LATEST SUCCESSES
THE SOVEREIGN FIXED CON-
DENSER, GRID LEAK and range of
SPAGHETTI RESISTANCES are
the latest additions to the famous
SOVEREIGN Range. Of Sovereign
quality, they are meeting with praise
and approval everywhere because they
are made better, do the job better, and
cost less.

11111111111111111111

111111111111111111111111 12

R

FIXED CONDENSERS
.001, .002, ,004, 1/3 each.
.0001

1. 110d..0002, with clips
.0003 each,

GRID LEAKS
All Resistances 1 Od. each.

Standard fittings,
SPAGHETTI
RESISTANCES
600 ohms, 1,1)10) ohms - 9d.

3, 4, 5, and 10,000ohms
15,000 and 20,000 ohms - 1 /3
25,000 ohms - - - 1/6
50,000 ,, - - - 1 /9
60,000 - - - 2/-
80,000 - - - 2/6
100,000 - - 2/9

11111111111111111111H

Mention of "Amateur Wireless " to Advertisers will Ensure Prompt Attention

other
If it s to ob-
tain

itsehe and
Sovereign consfionents
svelte direct (nail also
far fun fiats) to
SOVEREIGN
PRODUCTS, LTD,
52,54
Resebery Avenue,
LONDON, E .C.1
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ANODE -BEND
OR

LEAKY -GRID?

IS YOUR
FGA

BCEII

WHEN one realises that the detector
valve is usually working as a low -fre-

quency amplifier, in addition to its function
as a detector, the question of distortion
assumes great Importance.

The average amateur has, in the past,
regarded anode -bend rectification, as shown
by Fig. i, as the most certain way of avoid-
ing distortion in the detector stage. With
a large signal input this form of rectifica-
tion is certainly good.

But it is not very sensitive to weak sig-
nals. And as the impedance of the valve
when used for anode -bend is very high, the
low -frequency coupling must also have a
high impedance, or distortion will be intro-
duced.

Anode -bend Rectification
Usually the anode -bend valve is followed

by a resistance -capacity coupling, because
it is easier and cheaper to provide a high
anode resistance than a high primary
impedance in a transformer. With a high-
class transformer, having a large primary
impedance, one can fairly safely use anode -
bend without distortion.

Almost any valve can be made to work as
an anode -bend detector, by suitable adjust-
ment of negative grid bias. But best
results are obtained from a "steep -slope"
valve. As shown by Fig. 2, the curve of a
suitable valve for anode -bend has a sharp
bend between minus 4 and minus 6 volts.

The Most Popular System
Fig. 3 shows the more popular system,

the leaky -grid -condenser detector. Most
amateurs prefer this system because it is

i2a. ovum.
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THE NEW
POWER -GRID
DETECTION

S OPTING?
Iii jDE)

more sensitive than anode -bend, and
because it works well when followed by
medium impedance couplings.

But distortion can very easily occur with
a leaky -grid detector. It will be seen that
the grid leak is connected to the positive
side of the filament. Because of this, grid

DETECTOR
VALVE

-0003ed

2--
mephas

BATITRY

ALT ACCUMULATOR
Fig. 3. A pictorial representation of the
popular grid -leak system of rectification

current flows. To prevent signal distor-
tion due to this grid current we have to
choose with great care the value of the grid
leak and grid condenser; .0003 -micro -
farad and 2 megohms is the usual combina-
tion, but sometimes better quality can be
obtained with a .0002 microfarad conden-
ser or a i-megohm leak.

Fig. 1. Anode - bend rectification is good Fig. 2. Curve of suitable valve for anode -bend
rectificationwhen there is a large signal input

Lately, we have heard much of power -
grid detection. The connections for this
are the same as Fig. 3, but the values of the
leak and condenser are altered. A .000i-
microfarad condenser and a .25-megohm
leak are needed, working with a low -imped-
ance valve of say io,000 ohms.

With power -grid detection it is possible
to get better quality than with anode -bend
and the sensitivity is considerably greater.
The power -grid 'detector does not easily
overload, and, as it can handle large signal
voltages, it is now being extensively used in
sets preceded by two or more stages of high -
frequency amplification.

The Following Stage
As the anode current of a power -grid

detector may easily be as much as 4 or 5
milliamperes, especially with the recom-
mended high anode supply of i5o volts, the
transformer following it must bq designed
so that the primary can carry this current
without saturating the core. If that hap-
pens the impedance is lowered and distor-
tion is produced.

Fig. 4 shows how power -grid detection
can be used with a normal transformer by
the resistance feed method. The high-
tension current is diverted from the
primary of the transformer through a resis-
tance and only the low -frequency signal
current passes through the primary.

In the future there is no doubt that
power -grid detection will become standard,
especially as the tendency is to include
more amplification before detection, imply-
ing a need for a detector capable of hand-
ling large voltages without distortion.

Fig. 4. Circuit for power -grid detection
followed by a transformer
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GETTING THE BEST--
----FROM YOUR. SPIEA

ACCENTUATING TREBLE OR BASS :: LOUD -SPEAKER

TYPES :: DUAL WORKING :: BAFFLE BOARDS

LISTENERS divide themselves into two
classes : those who listen to local

stations and those who log distant stations.
The local listener soon becomes critical of
the - reproduction given by the loud-
speaker. Whatever the type of loud-
speaker in use, the question arises : Am I
getting the best from it?

Perhaps the loud -speaker is low-pitched
and booms on certain notes. That means
that the frequency response of the top
notes is weak, so that the low notes are
accentuated and thatcertain low notes are
reproduced by the loud -speaker at dispro-
portionate strength. To overcome this
fault one can use a pentode power valve,
which tends to accentuate the high notes.

On the other hand, some loud -speakers
are high-pitched, and while they give clear
and crisp reproduction of speech, they are
apt to sound shrill during the reproduction
of music. One can counteract the absence
of bass -note reproduction by modifying the
amplifier. But not many listeners would be
prepared to do this. Fixed condensers up
to .002 microfarad can be shunted across
the loud -speaker winding to accentuate
bass notes.

The Most Popular Type
The average loud -speaker in use to -day

is a balanced -armature cone. Thi3 is by no
means the only good .type. But one can

understand its popularity, for considerable
power can be handled without rattling the
unit. Balanced -armature loud -speakers are
not critical as regards the power valve. As
most units are of high resistance, a valve of
5,000 ohms or less is suitable.

The moving coil is one of the most per-
fect forms of loud -speaker, but to get good
results one must have a good set. A really
efficient moving -coil loud -speaker responds
equally well to high and low notes, but any
deficiency in the frequency response of the
amplifier shows up very badly. The
greatest disadvantage of the moving coil,
namely, the need for an accumulator or
mains supply to energise it, has been over-
come by the production of the permanent -
magnet moving -coil speaker.

The New Inductor
A variation of the moving -coil principle

is the inductor -dynamic loud -speaker. The
coil is replaced by a special armature
system. The armature is suspended in a
magnetic field and moves backwards and
forwards horizontally in the gap provided.
This new loud -speaker is a strong rival to
the moving coil. It works well with any
set of average efficiency.

For those listeners desiring crisp and
clear reproduction of speech, the linen
diaphragm, driven by a balanced -armature
movement, is ideal; and the best models

are also capable of giving very fine quality
of reproduction of music.

If the listener has more than one loud-
speaker, it is a good plan to try working
them together. Then if one accentuates the
bass notes and the other the high notes, the
overall response will sound extremely satis-
fying. The old-fashioned horn -type loud-
speaker has yet to be, beaten for the repro-
duction of clean-cut high notes; this loud-
speaker working with a cone that tends' to
be low-pitched is a surprisingly good asset
to quality.

Baffles
The position of the loud -speaker has a

bearing on the quality of reproduction.
Different positions in .the room should be
tried before finally fixing theloud-speaker.
Cone loud -speakers that appear to be
deficient in bass can often be improved by
mounting the cone behind a baffle board.
Attractive baffle boards are now available
in wood and metal, at moderate prices.

Before finally deciding that the best is
being obtained from the loud -speaker,
whatever its type, the listener should
make sure that the set is offering the loud-
speaker every chance to do itself justice

MR. FLEX MEANS TALKS ON A LOUD-SPEAKER-
(Do YOU THINK. THERE
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A Weekly Programme Criticism-By SYDNEY A. MOSELEY.

THE REFERENDUM IDEA

DANCE BAND SOLOISTS

ONE of my readers at the B.B.C. tells
me that I have overlooked the impor-

tant fact that the referendum idea was
first suggested in these columns and that
,a discussion followed. " There is no doubt,"
he writes, "that you should claim the credit
of being the originator of the scheme.
Funny you have overlooked the fact."

But I hadn't overlooked it ! The truth
is, a good many suggestions made by my
readers and myself in the past few yearS-in
AMATEUR WIRELESS have been considered
on their merits, and in many cases adopted.
Such helpfulness is offered with the best
possible spirit.

Listeners missed the spectacle of an
active photographer "shooting" the singers
and orchestra at the Queen's Hall recently.
The occasion was the great and magnificent
solemn "Mass in D," by Beethoven, a
religious work during which intense quiet
was maintained throughout. Yet here was
this man in the front row of the circle
taking photographs, much to the annoy-
ance of the people round him !

Since the audiences are enjoined to be
very good on these occasions, one wonders
why such an obvious source of distrac-
tion was permitted.

I see, incidentally, that The Times critic
did not think a great deal of the perform-
ance, saying it was rather ragged, but to
us-inexpert-it was a tip-top perform-
ance, and the German conductor had a
great ovation, in which the choir and
orchestra joined. But the choir itself par-
ticularly deserved an ovation, and we
gave it, too !

In regard to the Jack Payne contro-
versy, I listened on Saturday evening,
and-well, if that was really Jack Payne
singing he should be heavily fined and
warned, and if the selection of songs were
his-" Just a Little Closer, Dear," and
other mournful slop-well

The 6-8 time song, " There's a Good
Time Coming," was healthier tripe, any-
way; and it gives the " boys" a chance as
well, instead of confining the singing to
doubtful soloists.

"Don't tell her what happened to me."
This is the sort of thing that drives me to
chamber music ! It actually drove me to
the children's birthdays.

And, by the by, it is extraordinary how
this birthday stunt persists. It has cer-
tainly proved itself. I am glad that the
"Hullo, twins !" accompaniment is a wee
bit more pianissimo. The old way was
rather terrifying to us old 'uns who like
to think we are young sometimes.

Lest we take these things too much for
granted, I would like to say that the alter-
native programmes, on the whole, are
working out well. And with so many fool-
proof sets it is possible to choose items
from either programme with ease. For
instance, in the London Regional pro-
gramme one night I listened at 6.45 to the
Gershom Parkington Quintet, then switched
back to the National programme and
heard the popular concert from Kingsway
Hall with Megan Thomas, F. Hodgkins on
the xylophone, and others. Then, later I
switched back to hear the B.B.C. Orchestra.
Quite a musical day, conforming to my
mood.

I went again across Waterloo Bridge,
down the dark, dismal steps, within
creeping shadows-the latest B.B.C.
studio ! If ever an eminent artiste dis-
appears unexpectedly you may guess what
has happened-he or she has fallen into
the murky river, or has been kidnapped

Patrick Waddington
(An Impression)

ALTERNATIVE PROGRAMMES

No. 10 Studio

by the band of exuberant kids from the
riverside who know as much about that
sort of thing as a Hollywood impressario

However, the visit is worth all the heart
palpitations of the journey. A delightful
informality about the studio; conductor
and artistes acting naturally. I'm told
I missed a treat with one conductor who
jumped up and down like a Jack in the
Box; but, my, he knew his job !

Herman Scherehen wielded the baton
with dignity-in his shirt sleeves. He
might have been before a Queen's Hall
audience.

It is always a pleasure to hear Thelma
Tuson, although "Caro Nome," from
Rigoletto, was rather slurred in the difficult
turns.

"Cortege on a Ground Bass," by Gerrard
Williams, is rather noisy on a peaceful
Sunday afternoon.

o

In an advertisement which I read is a
letter addressed to " Jack Payne, Esq.,
B.B.C., Savoy Hill, W.C.," beginning :
"My dear Jack, We want to thank you
for discovering a new sensational winner
for us in " (I do not propose to adver-
tise the song). "The song has leapt into
instantaneous popularity, and we are cer-
tain your record of this will prove a colossal
seller, and add yet another to the already
imposing list of this season's hit num-
bers." (Here follows a list of other songs.)
"Are pleased you think so highly of
and to know that you will be recording
these numbers. All the best, etc."

I should like to see "My dear Jack's"
reply to this effusion, and to know why
the B.B.C.'s address is used in the adver-
tisement.

It is always a good plan in criticising
programmes to hear occasionally what the
music -halls put over. With this view in
mind, I went into the Coliseum and lis-
tened to the comic stuff as given by Jack
Barty. Now, this man has a funny face
which at once gets a laugh, but his humour
was of a sort that would not stand
much chance of passing the B.B.C. censors.
And this, mark you, at a music -hall where
very good care is taken to prevent "broad"
jokes!
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SUPER-HET

ADAPT
FORYOUR SET

CONVERTS ANY HIGH -FREQUENCY SET TO A SHORT-WAVE SUPER' RECEIVER
With this unit you can convert any receiver having at least one high -frequency stage into an efficient short-wave super -het. The advantage of this is that the
short-wave stations can be tuned in with the same ease as those on the broadcast band, the super -het. principle being particularly effective on the short waves.

It is easier to make this unit than a complete short-wave receiver.
ate. It is possible to
make up a unit which
can be added to your
set (provided that this
latter has at least one
high - frequency stage)
and which enables the
whole to be used as a
super -het. on the short
waves.

The adaptor unit il-
lustrated here can be
used with any receiver
having at least one
high -frequency screen -
grid stage, because one
S.G. stage is incorpor-
ated in the adaptor
itself.

Super-hets.
It is unnecessary, of

course, to go int o
super -het. theory be-
cause it is well known
to any amateur with
experience of sets of
this kind that i n a
super - het. the signals
are first detected, are
then heterodyned, pro-
ducing:a third, resultant
frequency. It is this
frequency_ (which is con-
siderably lower than
the frequency of the
received signals, and
may therefore be am-
plified by H.F. valves

ANY amateur with experience in without the possibility of loss of effi-
short-wave reception will tell you_ ciency) which is handled by the high -
that a super -het. set is the easiest frequency valve in the adaptor unit and by

type of receiver to work below loo metres. the high -frequency stage of your broadcast
Both in G.P.O. commercial work and B.B.C. set. The detector of the broadcast set then
reception of American stations, super-hets. rectifies these amplified signals and subse-
are used for short-wave reception and there quent amplification is then carried out by
is no reason why you should not, follow the the low -frequency stage of your set.
lead of the experts. A glance at the circuit diagram will show

There is no need to have anything elabor- just how the components of the adaptor

are connected. First, there is a normal ports of the screen -grid valve holder. This
short-wave detector,- a short-wave coil unit detail is made quite clear on the blueprint.
with aperiodic aerial coupling beifig used. Rigid wire is used for most of the con -
Following this is a shunt -fed screen -grid nections but flexible leads are provided for
stage, which, as will later be explained, is connections to the centre tappings on the
tuned to 300,000 cycles (that is, i,000 screen -grid valve grid coil, to the anode of
metres). A shunt -fed arrangement con- the screen -grid valve, and to the potentio-
nects the output of this H.F. valve with meter.
the grid circuit of the H.F. valve in your
present receiver.

Construction presents no difficulties
because there are only two valves in this
unit, and it is as easy to make up as any

Valves
Any standard screen -grid valve May be

used in the adaptor, and the detector may
be chosen from the following two-volters or

two-valver. A full-size blueprint can be, heir 4 -volt and 6 -volt equivalents : Mul-
had, price is., post free, from the Blue- 'lard PMiHF, Marconi H2, Osram H2,
print Department, AMATEUR WIRELESS, Cossor 2I0HF, Mazda HL2 ie.
58-61 Fetter Lane, London, E.C.4. The Place the adaptor as close as possible to
small reproduction of this given here,
together with the photographs, will enable
you to get a good idea of the layout of the
parts, but it is much easier' to work with a
full-size print giving the exact drilling
centres.

When the -panel has been drilled, using
the blueprint as a guide, it may be mounted
at right -angles to the baseboard, together
with the panel brackets, and the two tuning
condensers and the low-tension on -off
switch may then be mounted. The verti-
cal screen should next be screwed down, for
this will serve as a guide to the positions of
the other baseboard parts, all of which may
be mounted.

Note the way in which the screen -grid
valve holder is supported away from the
screen, so that the anode terminal of the
screen -grid valve projects through the
screen to the output side of the unit.

The Coils
When wiring up, take care to make the

connections to the coil holder in conformity
with the blueprint. Note, too, the lead con-
necting the moving vanes and end plates
(on the panel side) of the two condensers
and also the lead from the fixed condenser
on the "output" side to the screen. The
screen, of course, is connected to low
tension negative through one of the sup

.000Z
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This is the circuit of the adaptor. The first valve is the detector-
oscillater, and the second valve is in the first intermediate -
frequency stage. Note the tapped potentiometer for the detector

COMPONENTS REQUIRED
Ebonite panel, 12 in. by 8 in. (Becol, Watmel, Graham - Farish). Lissen,

IfT+2 Trelleborg, Lissen). Grid -leak holder (Lissen, BulginN
Baseboard, 12 in. by 10 in. (Clarion, Two high -frequency chokes (Telsen,

1-1T+I Cameo, Pickett). Wearite, Lewcos, Readi-Rad, British
Two .0002-mfd. low -loss variable con- General, lgranic, Lissen).

-1;M:d. densers (Utility, J.B., Formo, Polar 401 -ohm fixed tapped potentiometer
Lotus, Ormond). (Lewcos, Polar, Wearite).

Filament switch (Benjamin, Bulgin, Pre-set condenser, .0003 to .000035
flepth/ Readi-Rad, Lotus, Wearite). mfd. (Sovereign, Forme, Lewcos, Pclar,

000,3 0/7 set Panel rackets (Bulgin, Keystone, Lisslumen, Iingranic, R.I.).
Readi-Rad). Aium screen, 8 in. by 7 in., with

Two slow-motion dials (Utility, Or- hole and valve holder for S.G. valve
HT- mond, Readi-Rad, Igranic). (Wearite, H. & B.).

Short-wave inductance unit (Eddy- Single coil holder (Lotus, Lissen).
L,T- stone, type 585). Terminal block (Belling -Lee, Junit).

Valve holder (Benjamin, Clix, Telsen, Two terminals marked : Aerial and
?LT+ Lotus, W.B., Wearite).

Two 1-mfd. fixed condensers (Lissen,
Earth (Belling -Lee, Clix, Burton, Eelex,
Igranic).

T.C.C., Dubilier). Three wander plugs, marked : H.T.- ,
Two .0003-mfd. fixed condensers (Lis- H.T. 1, H.T.- 2 (Belling,Lee, Clix, Burp

sen, T.C.C., Readi-Rad, Telsen, Atlas, ton, Eelex, Igranic).
Graham-Farish). Two spade terminals marked : LT. I- ,

.0001-mfd. fixed condenser (Lissen, L.T.- (Belling -Lee, Clix, Eelex, Burton,
T.C.C., Readi-Rad, Telsen, Graham- lgranic).
Farish, Atlas). Connecting wire (Glazite).

3 - megohm grid leak (Dubilier, Three yards of thin flex (Lewcoflex).

the broadcast receiver, so that only a short
lead is necessary from the .0003 fixed con-
denser on the output side of the adaptor to
the aerial terminal on the set. By, the way,
if a pre-set condenser is in the aerial circuit
wiring of the receiver then it may be screwed
into its maximum value or even short-
circuited.

Put a No. 25o centre -tapped plug-in coil
in the adaptor and, with the reaction con-
denser of the set at zero, tune to approxi-
mately i,000 metres. A suitable set of
coils should be placed in the sockets of
the short-wave coil -holder. The leaflet
given with these coils shows the 'ranges
covered by each set, and suitable re-
action, grid and aperiodic coils.
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LT L.T.- HT-Comparison of this plan view with the layout and wiring diagram
will facilitate construction

Only one connection
from the adaptor to
the set is necessary

Apply a voltage of between ioo to 120 to
terminal H.T. plus 2 on the unit and a
voltage of between 70 to 90 on the screen -
grid tapping, H.T. plus r. Carefully adjust
the pre-set condenser until a hissing sound
in the speaker shows that the high -fre-
quency stage of the unit is in tune with the
high -frequency stage of the set. It is very
important to get this matching of tune quite

(Continued at foot of
next page)
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SUPER-HET

ADAPT
FORYOUR SET

CONVERTS ANY HIGH -FREQUENCY SET TO A SHORT-WAVE SUPER' RECEIVER
With this unit you can convert any receiver having at least one high -frequency stage into an efficient short-wave super -het. The advantage of this is that the
short-wave stations can be tuned in with the same ease as those on the broadcast band, the super -het. principle being particularly effective on the short waves.

It is easier to make this unit than a complete short-wave receiver.
ate. It is possible to
make up a unit which
can be added to your
set (provided that this
latter has at least one
high - frequency stage)
and which enables the
whole to be used as a
super -het. on the short
waves.

The adaptor unit il-
lustrated here can be
used with any receiver
having at least one
high -frequency screen -
grid stage, because one
S.G. stage is incorpor-
ated in the adaptor
itself.

Super-hets.
It is unnecessary, of

course, to go int o
super -het. theory be-
cause it is well known
to any amateur with
experience of sets of
this kind that i n a
super - het. the signals
are first detected, are
then heterodyned, pro-
ducing:a third, resultant
frequency. It is this
frequency_ (which is con-
siderably lower than
the frequency of the
received signals, and
may therefore be am-
plified by H.F. valves

ANY amateur with experience in without the possibility of loss of effi-
short-wave reception will tell you_ ciency) which is handled by the high -
that a super -het. set is the easiest frequency valve in the adaptor unit and by

type of receiver to work below loo metres. the high -frequency stage of your broadcast
Both in G.P.O. commercial work and B.B.C. set. The detector of the broadcast set then
reception of American stations, super-hets. rectifies these amplified signals and subse-
are used for short-wave reception and there quent amplification is then carried out by
is no reason why you should not, follow the the low -frequency stage of your set.
lead of the experts. A glance at the circuit diagram will show

There is no need to have anything elabor- just how the components of the adaptor

are connected. First, there is a normal ports of the screen -grid valve holder. This
short-wave detector,- a short-wave coil unit detail is made quite clear on the blueprint.
with aperiodic aerial coupling beifig used. Rigid wire is used for most of the con -
Following this is a shunt -fed screen -grid nections but flexible leads are provided for
stage, which, as will later be explained, is connections to the centre tappings on the
tuned to 300,000 cycles (that is, i,000 screen -grid valve grid coil, to the anode of
metres). A shunt -fed arrangement con- the screen -grid valve, and to the potentio-
nects the output of this H.F. valve with meter.
the grid circuit of the H.F. valve in your
present receiver.

Construction presents no difficulties
because there are only two valves in this
unit, and it is as easy to make up as any

Valves
Any standard screen -grid valve May be

used in the adaptor, and the detector may
be chosen from the following two-volters or

two-valver. A full-size blueprint can be, heir 4 -volt and 6 -volt equivalents : Mul-
had, price is., post free, from the Blue- 'lard PMiHF, Marconi H2, Osram H2,
print Department, AMATEUR WIRELESS, Cossor 2I0HF, Mazda HL2 ie.
58-61 Fetter Lane, London, E.C.4. The Place the adaptor as close as possible to
small reproduction of this given here,
together with the photographs, will enable
you to get a good idea of the layout of the
parts, but it is much easier' to work with a
full-size print giving the exact drilling
centres.

When the -panel has been drilled, using
the blueprint as a guide, it may be mounted
at right -angles to the baseboard, together
with the panel brackets, and the two tuning
condensers and the low-tension on -off
switch may then be mounted. The verti-
cal screen should next be screwed down, for
this will serve as a guide to the positions of
the other baseboard parts, all of which may
be mounted.

Note the way in which the screen -grid
valve holder is supported away from the
screen, so that the anode terminal of the
screen -grid valve projects through the
screen to the output side of the unit.

The Coils
When wiring up, take care to make the

connections to the coil holder in conformity
with the blueprint. Note, too, the lead con-
necting the moving vanes and end plates
(on the panel side) of the two condensers
and also the lead from the fixed condenser
on the "output" side to the screen. The
screen, of course, is connected to low
tension negative through one of the sup
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This is the circuit of the adaptor. The first valve is the detector-
oscillater, and the second valve is in the first intermediate -
frequency stage. Note the tapped potentiometer for the detector

COMPONENTS REQUIRED
Ebonite panel, 12 in. by 8 in. (Becol, Watmel, Graham - Farish). Lissen,

IfT+2 Trelleborg, Lissen). Grid -leak holder (Lissen, BulginN
Baseboard, 12 in. by 10 in. (Clarion, Two high -frequency chokes (Telsen,

1-1T+I Cameo, Pickett). Wearite, Lewcos, Readi-Rad, British
Two .0002-mfd. low -loss variable con- General, lgranic, Lissen).

-1;M:d. densers (Utility, J.B., Formo, Polar 401 -ohm fixed tapped potentiometer
Lotus, Ormond). (Lewcos, Polar, Wearite).

Filament switch (Benjamin, Bulgin, Pre-set condenser, .0003 to .000035
flepth/ Readi-Rad, Lotus, Wearite). mfd. (Sovereign, Forme, Lewcos, Pclar,

000,3 0/7 set Panel rackets (Bulgin, Keystone, Lisslumen, Iingranic, R.I.).
Readi-Rad). Aium screen, 8 in. by 7 in., with

Two slow-motion dials (Utility, Or- hole and valve holder for S.G. valve
HT- mond, Readi-Rad, Igranic). (Wearite, H. & B.).

Short-wave inductance unit (Eddy- Single coil holder (Lotus, Lissen).
L,T- stone, type 585). Terminal block (Belling -Lee, Junit).

Valve holder (Benjamin, Clix, Telsen, Two terminals marked : Aerial and
?LT+ Lotus, W.B., Wearite).

Two 1-mfd. fixed condensers (Lissen,
Earth (Belling -Lee, Clix, Burton, Eelex,
Igranic).

T.C.C., Dubilier). Three wander plugs, marked : H.T.- ,
Two .0003-mfd. fixed condensers (Lis- H.T. 1, H.T.- 2 (Belling,Lee, Clix, Burp

sen, T.C.C., Readi-Rad, Telsen, Atlas, ton, Eelex, Igranic).
Graham-Farish). Two spade terminals marked : LT. I- ,

.0001-mfd. fixed condenser (Lissen, L.T.- (Belling -Lee, Clix, Eelex, Burton,
T.C.C., Readi-Rad, Telsen, Graham- lgranic).
Farish, Atlas). Connecting wire (Glazite).

3 - megohm grid leak (Dubilier, Three yards of thin flex (Lewcoflex).

the broadcast receiver, so that only a short
lead is necessary from the .0003 fixed con-
denser on the output side of the adaptor to
the aerial terminal on the set. By, the way,
if a pre-set condenser is in the aerial circuit
wiring of the receiver then it may be screwed
into its maximum value or even short-
circuited.

Put a No. 25o centre -tapped plug-in coil
in the adaptor and, with the reaction con-
denser of the set at zero, tune to approxi-
mately i,000 metres. A suitable set of
coils should be placed in the sockets of
the short-wave coil -holder. The leaflet
given with these coils shows the 'ranges
covered by each set, and suitable re-
action, grid and aperiodic coils.
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LT L.T.- HT-Comparison of this plan view with the layout and wiring diagram
will facilitate construction

Only one connection
from the adaptor to
the set is necessary

Apply a voltage of between ioo to 120 to
terminal H.T. plus 2 on the unit and a
voltage of between 70 to 90 on the screen -
grid tapping, H.T. plus r. Carefully adjust
the pre-set condenser until a hissing sound
in the speaker shows that the high -fre-
quency stage of the unit is in tune with the
high -frequency stage of the set. It is very
important to get this matching of tune quite

(Continued at foot of
next page)
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QLENTY UAL!

The importance of an adequate supply of high-tension is not appreciated to
the proper extent. In this article Alan Hunter points out how, on the
grounds of both economy and quality, there should be no stinting in this respect

IF I were asked what are the secrets of
good quality I should reply : " Take

any set, provide it with modern valves, hook
on a modern balanced -armature cone or
moving -coil loud -speaker, and insist upon
enough high-tension supply."

To my mind, the set itself, unless
entirely obsolete, does not matter nearly
as much as the valves and loud -speaker.
But even with good valves and a first-class
loud -speaker the quest for quality will be
vain unless plenty of high-tension current
is available.

Running a 'set from an inadequate.
supply is rather like driving a good car on
cheap petrol-it simply does not pay.
Most listeners start off fairly well with, say,
T2o-volt high-tension battery, or a mains
unit giving s5o volts.

False Economy
A few months ago I showed what an

illusion it was to " economise " in the high-
tension battery. To buy a standard -
capacity battery to run a set having a total
anode current of more than so milliamperes
is actually more expensive than buying a
double -capacity battery.

For example, in a well-known make I
find that 32o hours life is claimed for a
standard -capacity battery when the current
output is 5 milliamperes. But when the
current output is doubled to so milli-

amperes the life is only 140 hours. In fact,
by taking twice the current from the
standard battery, we get less than half the
possible length of life were the battery
delivering current at an economical rate.

55o hours, is the life at 5 milliamperes,
but only 225 hours at ro milliamperes;
these are figures given by another
maker to show the fallacy of over-
running a high-tension battery. These
figures become significant when one realises
the comparative prices of standard and
double -capacity batteries. In the example
just quoted the standard battery is sos. 6d.
for a 6o -volt unit, and a double -capacity
6o -volt unit of the same make is s5s. 6d.
At so milliamperes the double -capacity
battery gives 475 hours, compared with the
225 hours of the standard battery.

Reducing figures to a common basis, I
find that or a so -milliampere output the
standard -capacity battery costs .6 penny
per hour and the double -capacity battery
only .4 penny per hour. In other words, it is
practically 5o per cent. cheaper to buy
the double -capacity battery if so milli-
amperes output is wanted.

I have dealt with the economics of high-
tension batteries for a very good reason.
Far too many listeners purchase standard
batteries for three-valvers requiring double -
capacity batteries. As a result, the useful
length of life of the battery is short. But

the trouble is that when the battery has
passed out of the sphere of usefulness it is
retained. The quality deteriorates because
the maximum voltage drops.

I do not think it would be an exaggeration
to say that half the sets in use to -day are
being worked from run-down or running -
down batteries. The finest way to ensure
long life in a battery, and thereby to main-
tain good quality, is to buy the right
capacity battery, so that in spite of a
fairly heavy current drain it will retain its
maximum rated voltage.
Quality or Volume

Good quality can be obtained with low
values of anode voltage. But I cannot
emphasize too strongly that this condition
is subject to the proviso that only moderate
volume is wanted. It is absolutely im-
possible to get good quality with big
volume and a small battery. That is why
portable sets should be adjusted so that 
the volume is as small as possible, so that
the so8-volt high-tension supply can
deliver tolerable quality.
Quality and Volume

For good quality at big volume one
needs at least 200 volts high-tension supply.
Or if that is impossible one must turn to
push-pull amplification, by means of which
one can obtain volume and quality with
a supply of 120 volts.

A SHORT-WAVE SUPER -HET
ADAPTOR

(Continued from preceding page)
correct; otherwise the intermediate high -
frequency amplification will not be effec-
tive.

Now make a preliminary search for a few
of the easiest imeivecl short -wavers such as
Chelmsford 5SW, and PCJ. The reaction
condenser of the receiver should be left at
zero but the reaction control on the adap-
tor should be gradually increased until a
further hissing background is heard. Tune
slowly with the aerial condenser on the
adaptor until signals are heard.

It will be noticed that, as with all super -
bets, any one station can be received at
two points on the tuning dial, and this may
be useful in reducing interference. Also if
the broadcast -band receiver is made to
oscillate by the using of reaction control,
then carrier waves will be heard and con-
tinuous wave signals may be received.

A little experimenting should be carried
out with the two possible positions (half
and one-third tap) of the connection to the

potentiometer of the lower end of the grid
leak in the first detector. Also the anode
and screen -grid voltages, and the relative
position of the aperiodic aerial coil may be
varied until the best results are obtained.

Do not forget that this short-wave super -
het adaptor may be seen this week in the
Somerset Street windows of Messrs. Sel-
fridge & Co., Ltd., Oxford Street, London,
W.

DO YOU KNOW-
that although some screen -grid valves
have a very high amplification factor, this
represents the working of the valve only
at zero grid volts, and does not necessarily
indicate the ratio of amplification that will
be obtained in practice ? With careful
screening and used in efficient, stable
circuits, it is possible to get an actual
amplification ratio somewhere approach-
ing that of the magnification factor, but,
generally speaking, it is not worth while
doing so, for such a stage is rather unstable.

THE EFFECT OF COIL
SCREENS

WHEN a metal casing is placed around
a coil carrying high -frequency cur-

rents, eddy currents are induced in the eas-
in,"b which are s8o degrees out of phase with
those in the coil windings. The two fields,
i.e., that from the coil and that from the
eddy currents, therefore neutralise each
other, so far as the space outside the screen
is concerned. At the same time the crea-
tion of eddy currents means that energy is
being taken from the coil windings and this,
of course, increases their effective resistance
or damping This, however, is all to the
good, within limits, since it tends to stabilise
the set by preventing self -oscillation.

M. B.

The question is asked, "Does it
affect reception if the wife hangs wash-
ing on the aerial 7 "

It makes a shirt circuit.
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FOR EVERYTHING in RADIO
send to READY RADIO

Ready Radio Service has become
famous because tens of thousands of
listeners have learnt that the most
convenient and satisfactory method
of purchasing their radio equipment
is to send their orders to Ready
Radio.

Ready Radio holds colossal stocks of
radio sets,"equipment and components.
Your order can be supplied from
stock. There is no need for you to
suffer the inconvenience of delay ; you
need not accept substi-
tutes-if you send your
order to Ready Radio you
know that you will get
what you order-immedi-
ately-and that every-
thing you order will be
new and in perfect con-
dition.
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" LOFTIN-
WHITE
A.C. TWO"

KIT A

OSRAM MUSIC
MAGNET FOUR
Absolutely complete and
ready for assembly. With
full instructions. Oak
Cabinet .and Valves.

Cash Price ill :15 : 0
Or 12 equal monthly

" CHALLENGE
TWO"

KIT A less valves and
cabinet, f3 3 9

or 6 equal monthly 1/3
payments cf

KIT B with valves less
cabinet, £9 2 9

Ior 6 equal month- 1 =/.
Iv Payments cf

KITC with valves and
cabinet, £4 19 3

or 6 equal month- 1 Q./.
Iv payments cf

"CHALLENGE
FOUR"

KIT A less valves and
c3bInet, £3 6 9

or 12 equal monthly 15/3
payments cf

KIT B with valves less
cabinet, £11 5 9

or 12 equal monthly 20/9
payments cf

KIT C with valves and
cabinet, £12 18 3

or 12 equal monthly 23/9
paymeiats of

"CHALLENGE
THREE"

KIT A less valves and
cabinet, Eli 1 9

or 12 equal monthly
pal -meals cf 11/3

KIT B with valves less
cabinet, £8 0 9

or 12 equal monthly 14/9
payments cf

KIT C with valves and
cabinet, £9 5 9

or 12 cqual monthly 17
vaymen's cf

less valves and
cabinet, El 17 9

or 12 equal monthly 14/6
payments cf

KIT B with valves lc s ;
cabinet, £10 16 3

or 12 equal monthly 19/9
payments cf

KIT C with valves and
cabinet, £11 10 3

cr 12 equal monthly 21/9
payments cf

Cash or Easy
Payments

TO INLAND CUSTOMERS
Your goods are dispatched
post free or carriage paid.

Immediate
Dispatch

TO OVERSEAS CUSTOMERS
All your goods are very care-
fully packed for export and
insured, all charges forward.
Ready Radio (R.R. Ltd.), 159, Borough High Street, London Bridge, S.E.I.

payments of

2 1 /6

Any Components
may be obtained
separately if

desired.

"CHALLENGE"
RADIO -GRAM

RECEIVER
Complete Kit of Parts E9 :12 :6
Additional Components for

Gramophone ,Section £2 1 : 15 : 6
Hire Purchase Terms on Application.

SEND NOW FOR THESE CATALOGUES

1031 R4DIO OUT OF
INCOME

Free Catalogue of Sets,
Speakers, Equipment
and Components selec-
ted by our experts as
representing the finest

value obtainable.

,1 complete Er do-
peedia of all modern
Sets, Speakers, Equip-
ment, Cc mponents and
Accessories, includirg
particulars of everything
needed by the set builder.

Price Post Free.

159, BOROUGH HIGH STREET,
LONDON BRIDGE, S.E.1.

Telephone Hop5555(Prwate ErOange) Telegrams. READIRAD, SED/ST.



emateur WireIT 24 JANUARY 3, 1931

SETS OF DISTINCTION

THE WATES
UNIVERSAL
A.C. FOUR

Maker : Standard Battery Company. Price £25

CO many three -valve sets have been pro-
duced this season that one is tempted

to wonder whether any other number of
valves is justifiable. The usual sequence is
a stage of high -frequency amplification, a
detector and a stage of low -frequency
amplification. With a good aerial this
valve combination undoubtedly meets the
needs of a big section of set -buyers.

A Gool Performance
I say this because it must be true that

the greater proportion of set -buyers live
within cities having a local broadcasting
centre. But there are other listeners to be
considered. Those, for example, who live
in the country, and those who, living in
towns, are unable to erect an efficient aerial.
Then the need isfor something more power-
ful than the popular three-valver.

'hether the Standard Battery Company

Here is a rear view of the Wates A.C. Four with the different stages indicated

-easorted along these lines I do not know.
But I do know that in the Wates A.C. Four
they have produced a really good set. The
four valves are arranged in the sequence of
one high -frequency amplifier, detector,
resistance -capacity low -frequency ampli-
fier, and transformer -coupled low -frequency
amplifier.

The usual objection to the introduction
of considerable low -frequency amplifica-
tion in sets with only two stages of tuning is
that selectivity is impaired. But in the
Wates A.C. Four is a very fine control of
selectivity, by means of an 8 -point switch
mounted at the bottom left-hand side of
the panel.

Using my standard test aerial, I got the
National at 15 degrees. It had disappeared

at 20 degrees and 9 degrees. So the spread
-of the National was only 11 degrees.
Quite remarkable. The Regional came and
went just as rapidly. Maximum at 47
degrees, it had disappeared at 52 and 4o
degrees, a spre4 of only 12 degrees.

These readings were noted with the knob
of the 8 -point switch adjusted to point 3.
This gave very good selectivity without too
much loss of volume. That this set really
is selective was proved by the fact that
Langenberg at 76 was quite clear of Mid-
land Regional, which came in at 78. Ham
burg at 52 was just clear of the London
Regional at 47.

On the score of selectivity the makers
have certainly justified their sequence of
valve amplification. And the sensitivity
is, I find, above the' average. To some
extent this is accounted for by the use of a
Mazda screen -grid high -frequency amplify-

ing valve, and
suitable Mazda
valves' for the
detector, low -
frequency and
power stages.
The detector
is an AC/HL,
the first low -
frequency am-
plifier a similar
valve, and the
output valve
is a B425.
A Mullard
DWI valve
is used to
rectify the A.C.
supply.

This set is
suitable only for A.C. mains. There is
no corresponding model for D.C. mains.
The pow ep consumption is only 3o
watts.

In the Wates A.C. Four there are two
tuning dials mounted side by side in a centre
escutcheon plate. To the left is the selec-
tivity control already mentioned and to the
right is the reaction control. The master -
switch is mounted at the top left-hand
corner of the panel and the switch for
changing from radio to gramophone repro-
duction is at the top' right-hand corner.
None of the controls is difficult to handle.

Excellent Features
The back of the set is easily removed and

exposes the four valves for reception ar-

ranged in a row, with the rectifying valve
mounted near the mains input transformer,
which has a very accessible voltage con-
nection. The set can be adjusted for dif-
ferent A.C. mains voltages.

Here are some condensed points worthy
of note. (r) Good results were obtained by
using the mains as an aerial for the recep-
tion of local stations. (2) The low -fre-
quency side of the set worked very well as a
gramophone amplifier. (3) An external vol-
ume control on the pick-up was needed.
(4) A guarantee of one year is given with
this set. (5) The. wavelength range is
unusually wide, being 200-700 metres and
700-2,000 metres. (6) Smoothing is good
and no hum was heard. (7) There is no
output transformer. (8) The instruction
booklet is well written.

A Few Examples
Now for some extracts from m , log.

The readings refer to the right-hand tuning
dial. On the long waves I got six full loud-
speaker signals. The first was Kalund-
borg at 43. Next, Eiffel Tower at 69.
Daventry was very strong at 74 and caused
some interference with Zeesen logged at 8r.
Radio Paris at 87 and Huizen at 95 were
both well received. A trace of the London
Regional station could be heard at the bot-
tom of the long -wave tuning.

On the medium wavelength range I got
twenty-six stations at loud -speaker
strength. Some of these were not worth
listening to, but that is the fault of the
European ether and not of the set. This is
how the stations came in :-Budapest, 91,
good; Vienna, 85, fair; Milan, 82, good;
Prague, 79, interfered with by Midland
Regional, 78; Langenberg, 76, good; Paris
PT, 71, fair; Rome, 70, good; Stockholm,
68, good; Berlin, 65, good; Dublin, 62, fair;
Katowice, 59, good; Frankfurt, 57, good;
Toulouse, 55, very good; Hamburg, 52,
fair and clear of London Regional, 47;
Graz, 45, fair; Strasbourg, 43, very good;
Brussels, 41, fair; Dresden, 37, very good.
Then followed heterodynes until Turin, 27,
very good; Kaiserslautern, 24, good;
Barcelona, 21, fair; National, 15; Nfirn-
berg, 8, very good; Cologne, 2, very good.

Quality of reproduction was noted with
a Wates double -cone loud -speaker. The
tone was excellent. This set is suitable for
a good cone, either a balanced -armature or
a moving -coil. Altogether an A.C. set
I can very confidently recommend.

SET TESTER.
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-BUT CHANGE
TO PERTRIX

Last year many hundreds of thousands of radio users changed over to Pertrix
Non -sal -ammoniac Dry Batteries. And what is more, did not change back.
They found, as you will find, that NO sal -ammoniac means no deterioration
when the battery is not in use .. . purer reception ... absolute freedom from
battery noise . .. positively longer life.
This year many more will change, change because they know they will be getting
more for their money.
Why not be one of them-your dealer will tell you the most suitable type
for your set.
YOU'LL HEAR IT BETTER IN 1931 WITH PERTRIX
Did you know that you can get Pertrix Batteries for your flash lamp? They

are 6d. each, with an unlimited guarantee.
PRICES -

60v. Standard - 8/- 60v. Super - 13/-
90v. 11/9 100v. - 21/-

100v. - 13/- 120v. - 25/6
120v. 15/6 150v. - 31/-

,NON-SAL-AMDRYMONIAC

Colossal " - Power .1f

ildvt. of PERTRIX, LTD., Britannia House, 233, Shaftesbury Avenue, London, W.C.2
Telephone: Temple Bar 7971 (4 lines Telegrams : BritarOcas, Westcent, London
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Correct Parts Essential

ON MY WIRELESS DEN
WEEKLY T/PS-
CONSTRUCTIONAL AND THEORET/CAL

rrIHERE must be many instances of ama-
1 teurs who have copied a set and failed to

obtain anything like the resultS. which they
have heard from the original. They may
have used similar components, the same
lay -out and have tried to repeat the wiring.

But still the results are not satisfactory.
A test shows, in some instances, that the
exceptional results are more the outcome of
a number of favourable circumstances,
rather than of good design.

Some people seem able to extract
the utmost from a set of valves. They
" tune-up " the set, spending time upon all
manner - of details and so obtain a fine
performance.

This tuning -up process is one difficult to
describe. You must have experience to be
able to set the various circuits to the best -
advantage. Much depends upon the
valves. They have their little peculiari-
ties, not noticed, probably except by the -
knowledgeable amateur.

Slight changes in the voltages, especially
when there are one or two screen -grid
valves, affect the results quite an amount as
a rule. Many circuits are so arranged that
the best results as regards both sensitivity
and selectivity are not obtained until the
aerial circuit -is practically oscillating with
the anode circuits. Needless to say such a
state of affairs is only possible with careful
tuning.

A Home-made Set
I have just had the opportunity of look-

ing over an amateur's set.
First of all, the baseboard had a metal

sheet over its surface. When I see this I
always look for contacts and in this case the
terminals of two valve holderswere touch-
ing the metal. Further examination showed
that a terminal on one of the coils was also
in contact with the base.

I cannot understand how people will
screw parts to a baseboard without first
making sure by examining the ,parts that
contacts will not occur. Yet we are always
hearing of faults of this description.

The parts are not always as carefully
finished as they might be and it may be
necessary to place a piece of insulating
material below the parts.

A further fault in this set was that the
coils did not match. This was obvious
from inspection. Broad tuning 'is obtained
when the coils in a ganged tuning set arc
out and the magnification is naturally
lower than the normal.

Some of the coils sold as matched appear
to be a good way out. Accurate tuning
with them is not possible. A ganged set

will give results much below what is normal
for a separately tuned receiver unless the
circuits tune properly over the whole
range.
Getting Selectivity

There is no doubt that the usual stan-
dard arrangements are too powerful for the
selectivity. With new valves, and with
the parts decently arranged, it is possible to
obtain considerable magnification from the
usual three- and four -valve circuits.

1,410;14

Two selective tuning arrangements, details
of which are given in the accompanying

paragraph

Band-pass filters, with their advantages
and disadvantages, are not for everyone at
the moment. The difficulty is one of gang-
ing and of overcoming the effects of reac-
tion into the filter circuit.

Those who do not mind a little trouble
can, however, obtain fine results from a
loosely -coupled aerial circuit. .By adjust-
ing the coupling while listening the selec-
tivity can be made just right. The scheme
appeals to those used to operating a num-
ber of circuits and it is surprising how soon
one becomes used to the coupling adjust-
ment.

The accompanying diagram shows a pair
of plug-in coils, the position of one being
under the control of the operator. This is
not the best arrangement owing to the cap-
acity 'coupling between the coils.

It is better to have two separate coils and
a fairly small coupling coil. The really fine
adjustments can be made. A switching
arrangement could be included to cover the

By WJAMES.
two wavebands, and the whole made up_
neatly. Most people would obtain much
better results from this arrangement than
the usual band-pass with its fixed coupling.
Box Resonances

The difficulty of avoiding what we gen-
erally call "box resonances" is responsible,
I suppose, for many amateurs using a
baffle board with their moving coil or cone
loud -speaker instead of a small box.

The box is admittedly neater and, taking
less room than the large board, is more
easily disposed of. Most of us find that a
box does affect the quality, however, and a
good large board is, of course, a more
effective baffle than a box of the usual
dimensions. We obtain better bass and
more clear speech when a board is used.

The position is a little different when a
large cabinet is used to house the set and
loud -speaker, but here again unless care is
taken, the results will not be quite as good
as when the large baffle board is employed.

Much can be done towards improving the
quality by providing holes in the back and
sides of the box, but the effective size of the
baffle is decreased by doing this. The
increased clarity may compensate for a
slight loss in the low tones, however, and it
is well worth while buying a box having
ample spaces. Stout wood must be used
in the construction, a good solid arrange-
ment being much better than a box of
relatively thin wood not properly put
together.
More New Valves

There are, I notice, more new valves, one
of them, the Marconi P2, seems an extra-
ordinarily good example. With its low
impedance of 2,15o ohms and its amplifica -
tion factor of 7.5, the mutual conductance
being 3.5 milliamperes per volt, we have a
valve suitable for many good battery sets.

Used with a high-tension of 125 volts
and a grid bias of negative 9, the anode cur-
rent is about 12.5 milliamperes. This
means that the valve may be run from the
larger type of dry batteries. With its low
impedance and high amplification factor
the valve is capable of delivering an amount
of power for a relatively low input.

The valve is sensitive, as it has the high
amplification factor of 7.5. lt is particu-
larly suitable for use in sets having the
power valve connected to the detector and
was,no doubt developed with this in mind.
The power valves of a year or two ago had
much smaller slopes.

They were not nearly as sensitive con-
sidering the output available and anyone
changing from one of these old valves to a
new type will notice a great improvement.
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SUCCESSES WITH THE
SUPER PERFORMANCE

CHOKE
WITH 1W -PAS$ CONUMM36It

Every superlative feature that
has always been aimed at by
manufacturers is embraced in
this moderately priced unit.

High inductance value, low
self capacity, low resistance,
free from resonance peaks,
and blind spots. Uniform
efficiency and in fact, a won-
derful product that will im-
prove any set in which it is
installed.
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7he Sign

FORMO H.F. CHOKE
with By-pass Condenser

Price 7/6d.
Type A For use in detector

anode circuit.
Type B. For use as a coupling

device between H.F.
and detector valves.

Bring your receiver upto.date
and enjoy increased efficiency
ty fitting this new choke.
From all good dealers. Ask
for folder A.W.
ARTHUR PREEN NI CO..

LIMITED,
Golden Square,

Piccadilly Circus, W.I.

YOUR RADIO WHERE YOU

/....--,,,,,c,4,. fiwpibis Ms
POMO d ,:;.t

Displays 4,---'
of the Best Deolet.'c Lriiiteluie

.40RPRISilikA
=RESULTS

AT LESS
COST

/11011/11/1111111

smsossmsEssisonglonsmil

Yes, it can be done, battery power just as
good at a much lower price. But only with
" CARLTON " Batteries,
Try one and be convinced; astonishing results
proved on test. Change to " CARLTON
and get smooth power, quick recuperation
and long life.
Ask your dealer to-day-if he does rot stock send his name
and address to :-
VINCE'S DRY BATTERIES LTD., LION
WORKS, GARFORD ST., LONDON, E.14

60VOLTS6ir
BRITISH
MADE

CARLTON
LONG LIFE LOW PRICE

To Ensure Speedy Delivery, Mention "A.W." to Advertisers
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Recorl

THERE can be no doubt that home
recording is a development that has

come to stay. Most people are interested
in making records of themselves and of
their friends; and undoubtedly a great
deal of fun can be obtained in this way.

In America a number of the best radio
gramophones produced commercially are
provided with a home -recording attach-
ment as a standard fitting. Here home
recording is only in its infancy, but interest
in the possibilities is growing apace.

Up till now the home -recording devices
that have been available on the English
market have all needed electrical ampli-
fication. Now, however, there is available
for 45s. a simple gadget by means of which
good records can be made simply by speak-
ing into a short horn fitted to a special
soundbox.

The inventor of this system is Mr.
Arthur Kingston, and recently -I had the
pleasure of spending an afternoon in his
laboratory.

A Simple Arrangement
In the Kingston home recorder there are

four main parts; these are (I) a master
disc with tracking grooves, and (z) a

Electrical recording is an
alternative to acoustic. This
picture shows the cutter
pick-up for electrical

recording

A NEW INEXPENSIVE
HOME RECORDER

Details of a Novel System of Particular Simplicity
By D. SISSON RELPH (Assistant Editor of Wireless Magazine)

carrier arm for either (3) a special sound -
box provided with a short horn for
acoustic recording, or (4) a cutter pick-up
for electrical recording. The photographs
reproduced on this page show clearly the
general arrangement of the apparatus.

Of the acoustic and electrical systems,
the former is by far the more interesting
because of its simplicity and the fact that
good speech records can be made with so
little trouble. The apparatus can be
assembled for acoustic recording in less
than five minutes.

I want particularly to emphasise the
fact that for acoustic recording with the
Kingston system any ordinary gramo-
phone can be used. There is no need for
an electrically -driven turntable; in fact,
when I was there the inventor made
several good speech records in his labora-
tory with one of the small Columbia Cadet
gramophones, which sell at 57s. 6d. This
proves that even a small clockwork motor
is sufficiently powerful for driving the
tracking disc.

One of the photographs on this page shows
the sensible wire jig provided with the
outfit for positioning the bush that carries
the soundbox or cutter pick-up arm. One
end of the jig is placed over the
motor spindle and the other end gives the
exact position of the bush, which can- be
placed anywhere round the turntable in
the most convenient position.

Having fixed the bush, the carrier arm
with the soundbox already attached can be
slipped in position in a moment. This arm
is provided with two needles. On the sound -
box there is a special hard -steel cutting
needle (painted red) and on the tracking
arm there is a needle (painted green) that
runs in the tracking grooves on the master
disc.

A feature of this systein is that the
aluminium blanks, which are 6 in. in
diameter and held tightly on the master
disc by twisting them under three pins that
project through three specially -cut slots)
are already provided with a coating of
lubricant when bought and there is no
need to apply any oil.

There is no secret about the lubricant
used; it is simply a form of white wax and
if the original coating should be rubbed off,
a little white boot cream, or even brown
boot polish, can be applied.

Tracking
The tracking arm on the main carrier is

pivoted, and is adjusted in relation to the
cutting needle so that when the latter is
placed on the outside edge of the aluminium
blank the tracking needle is near the out-
side edge of the grooves on the master
disc. This will be clear from one of the
photographs.

When the relative positions of the two

needles have been adjusted correctly, the
acoustic horn should be fixed to the sound -
box in a convenient position. It should be
as nearly vertical as possible.

To make a record it is then only necessary
to start the turntable revolving and care-
fully place the carrier arm in position so
that the cutting needle falls about 1/4 in.
from the outer edge of the aluminium
blank.

One then speaks into the horn, keeping
the mouth as close to the opening as
possible without actually- touching it.
This is important, because if one does touch
the horn at all the green needle will be

Here are the recording and master tracking
discs; note the Wire positioning jig for the

fixing bush
thrown out of the tracking grooves and the
record will be spoilt. It is not necessary
to shout in the horn, but it is advisable to
speak in a fairly loud voice and not too
quickly ! The turntable should be run a
little faster than usual for the best results.

As soon as the aluminium blank has been
filled, the carrier arm should be removed
and the turntable stopped. The aluminium
record can then be unclipped from the
master dis.c and turned over. The blanks
can be used on both sides.

It is essential to use fibre or cactus
needles for reproduction. Burmese Electro-
colour needles are satisfactory. Before the
record is actually played it should be
wiped with a cloth to remove the wax
lubricant. It is fatal to use ordinary steel
needles for reproduction; one playing
under these conditions will obliterate
everything on the record and completely
spoil it.

The, amazing thing about this recorder
is the quality and volume obtained by such
simple means. After a few trial records
have been made one soon gets the hang of
things and can make really good sp;:ech
records without any difficulty.

Electrical Recording -

So much for the acoustic recording.
The electrical system is just as simple, but
in this case one must have a microphone
and a good amplifier. The same carrier
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arm is used for. both systems, but for
electrical recording the soundbox is re-
moved and a special cutter pick-up clamped
in position. The tracking is arranged in
exactly the same way as for acoustic
recording.

Recorder and Reproducer
Those who have not yet indulged in

electrical gramophone reproduction will be
interested to learn that the cutter pick-up
can be used for playing back records if the
steel cutting needle is replaced by a fibre
needle. For this purpose the tracking arm
is clipped up so that the tracking needle
is quite clear of the turntable.

From the photographs it will be seen that
on one end of the carrier arm there is a
counterbalance weight. For acoustic
recording this should be swung round
towards the soundbox in order to get the
greatest weight on the cutting needle.

It may not be necessary to do this for
electrical recording because the cutter
pick-up is considerably heavier than the
soundbox. In any case, a few minutes
experimenting will determine the best
position.
Recording a Broadcast

Records of broadcast items can be made
without the use of a microphone. It is
only necessary to connect the cutter pick-
up leads to the loud -speaker terminals of
the receiver in use.

When I was in his laboratory, Mr. King-
ston made several good records of broad-
cast items by connecting the cutter pick-
up to a standard McMichael portable set
reproducing at ordinary volume.

The acoustic outfit for 45s. includes the
carrier arm and bush for fixing; a special
recording soundbox and horn; a master
tracking disc and a aluminium
blanks; two cutting needles (each good for
40 recordings), and six tracking needles
(good for 20 records each).

There are also some fibre needles for
reproduction; these can be re -sharpened
when required by means of a small file or
piece of emery paper.

Altogether the outfit is particularly good
value for the money, especially in view of
the good results obtained without any
difficulty on the part of the operator.

A combined acoustic and electrical
recording system can be obtained for

3 16s. 6d. This is identical with the 45s.
outfit except that a specially -damped
cutter pick-up is also provided. Extra
aluminium blanks cost 6s. a dozen.

S.C. VOLTAGE - CONTROL
THE effect of S.G. voltage on output is

often quite marked when going over
from short-wave to long -wave reception.
It is always advisable, for instance, to try
the effect of varying the S.G, plug on the
H.T. battery when going over, say, from the
medium -wave National to Radio Paris.
Signal strength from the more distant
station can often be improved in this way.
In fact, one of the best methods of control-
ling volume under ordinary circumstances,
i.e., on any given wavelength, is to vary the
H.T. voltage applied to the screen grid by
means of a potentiometer resistance in the
connecting lead to the battery or to the
eliminator. B.

IDEAL FOR RADIO -GRAMS

A NEW YEAR
RESOLUTION

"Specify BULGIN products
wherever possible . . .

You will be astounded at the wide
range of components available-practi-
cally everything you require can be a
Bulgin product, and as such will give
its best in conjunction with other Bulgin
specialities.

FLUSH MOUNTING CONNECTORS
As illustrated.-Made to correct elec-
trical specifications.
Highly polished Mahogany or Walnut
Bakelite insulations. This fitting is
entirely shock -proof and makes a neat
reliable connection to the electric
mains. Every eliminator or do
mains set should be fitted 467/ 
with this non -reversible fitting complete

A. F. BULGIN &CO. LTD

Send 2d. postage for the new
Rulgin Catalogue and manual,
-a wealth of information on
lesign of wireless receivers

and their installation.

3, 10, 11, CURSITOR STREET,
CHANCERY LANE, LONDON, E.C.45 Telephone: Helix rn 1072 & 2(72.

}DYSTON C

SHORT-WAVE APPARATUS

SHORT-WAVE INDUCTANCE UNIT
Specially specified for the " Short-wave Adaptor"

described in this issue.
This Unit forms the complete inductance portion for a
short-wave receiver or adaptor, providing variable aped -
odic aerial coil, grid coil and reaction winding. Complete
with stand and 5 coils, it covers efficiently the whole short
waveband from 15-95 metres.

Price 22/6 complete with full circuit details.
(Extra coils for B.B.C. waveband can be obtained)

6 -PIN SHORT -WAVE COILS
For use in screen -grid S.W. circuits.
Obtainable for all wavebands from 12.5

to 2,000 metres. Air
wound on a skeleton
bakelite former.
Special banana type
pins ensure perfect
contact.
Price 4;6 to 5,6

per coil
Pliin Former  2/6
Ribbed Former 31.

Send for list No. 3o of Short-wave Apparatus.
Sole Manufacturers: London Service Depot:

STRATTON & Co. Ltd. C. WEBB LTD.
Brainsgrovo 164 ChrringCrass Road,

Birnunghtm.

TO PERFECT RADIO
1air

EVERYTHING RADIO FOR CASH OR EASY
TERMS WITH SERVICE AFTER SALES
The following list is merely representative, and we ask ion to fill in the
coupon or send us a list of your requirements for a quotation by return.

lin SHORT-WAVE ADAPTOR MN
(Described to this issue)

Send Complete Pilot Kit of parts, including valves
11/6 Only.

cabinet. Cash Price £S 5 0
Balance in 11 monthly payments of 11/6.

Send t;OSSOR EMPIRE MELODY MAKER KIT,
1 0/- 1031 model, S.G. detector, and power.

Cash Price 16 17 6
Only. Balance in 11 monthly payments of 12/9.
Send DYNAPLUS SCREENED THREE KIT, S.G.,

6 detector and power. Cash Price £5 14 610/ Balance in 11 monthly payments of 10/6.
Only. Above two Hit prices include valves and cabinet.
Send EXIDE 120-1101.1 WIC i IPE Auti..attILATOR,

8/6 Only. Balance
Cash Price £4 13 0

Balance in 11 monthly payments of 11/6.
Send EKCO 3F.20 H.T. ELIMINATOR, 20 lu.a. Tappings

7/4 for S.G., 60 volts and 120/150 volts. For A.C.
"z mains. - Cash Price £3 19 6

Only. Balance in 11 monthly payments of 7/4.
Send LAMPLUGH INDUCTOR SPEAKER, for perfect

6/c reproduction. Unit and Chassis complete, ready
w mounted. Cash Price £3 10 0

Oflly. Balance in 11 monthly payments of 6/5.
describing ALL THE LEADING

OUR NEW CATALOGUE frese--KERS' Receivers, Compon-
ents, Radio Gramophones, Pick-upe, etc. A veritable guide to Radio,

Get your copy to -day.

PETO$COTT CO., LTD.
LONDON 7'7 City. Rood, E.G.', Phone Clerkenteril 9400-7-5. 62 High
Holborn, W.C.1, Phone Chancery 8266. MANCHESTER: 33 Whitelow
Road, Chorlton - cum - Hardy. Phone Ch,rIton -cum - 'lardy 2028.
NEWCASTLE, Staffs: 7 Albany Road.

PLEASE SEND ME Your famous Easy Way. Catalogue. m.1
'NAME

ADDRESS,.
A.W., Zf 1 31
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SIR WALTER MORLEY FLETCHER,

secretary of the Medical Research
Council, will broadcast the next National
lecture on "Biology and Statecraft " ; but
the date has been changed from January 12
to January 23.

A running commentary by Captain H. B.
T. Wakelam and Mr. H. B. Brenan on the
international Rugby match, England v.
Wales will be relayed from Twickenham in
the National programme on January 17.

Schumann's Piano Concerto in A minor
figures in an organ and pianoforte recital to
be relayed to Midland listeners from the
Albert Hall, Nottingham, on January 4.

Gilbert Mills, who is one of Birmingham's
most talented amateur organists, will give
another recital from the Church of the
Messiah on January 5.

Midland listeners' old friends, " The_
Babes," will be at Birmingham again this
New Year for a burlesque panto -rhyme
entitled The Babes in the Studio, which is to
be broadcast from Midland Regional on
January I.

The programme on January 3 for North
egional listeners - is called " Dancing

Through the Ages." The Northern Wire-
less Orchestra will play dances that have
been popular from the sixteenth down to
the beginning of the present century.

A programme of sea music is to be broad-
cast from Midland Regional on January 9.

The first performance of some incidental
music to Alfred Noyes' poem, The Barrel
Organ, by Nigel Dallaway, is to be broad-
cast from the Birmingham studios on
January 8.

Every year the Marquess and Marchion-
ess of Bute entertain blind and disabled
soldiers and blind workers early in the
year, and the annual entertainment will be
given this year on January to at the City
Hall, Cardiff. Part of the concert will be
relayed by Cardiff.

Some interestinc,b Spanish and Italian
piano music will be heard on the Midland

- Regional transmitters during a concert by
the Studio Orchestra on January 7.

The Firelighters, from the volume
"Corner Poets," by Laurence Housman,
will be relayed from the Little Theatre,
Bristol, to Cardiff on January 9.

The French Ministry of Posts and Tele-
graphs has suspended the broadcasts of the
Radio Nord Ouest private transmitter at
Caen (Normandy) and, following an order
from the Court, has confiscated the entire
plant.

The Italian stations now open their
transmissions by playing a special gramo-
phone record giving a carillon of bells to the
accompaniment of organ and orchestra.
Individual interval signals, such as the
song of the nightingale, however, are to be
adopted for the different transmitters.

Although excellent results were achieved
by the use of the Axelborg studio, the
Copenhagen authorities have decided that
better accommodation is needed for their
augmented orchestras and the large audi-
ence which usually attends the ccncerts. A
special building is being erected next to the
old Royal Theatre, and it is hoped to broad-
cast a special entertainment to celebrate
the official opening of the new headquarters
some time in February.
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The ultra -short-wave experimental trans-
mitter erected in the neighbourhood of
Berlin by the Telefunken Company now
broadcasts regularly twice weekly on
7.05 metres. Gramophone records are
transmitted every Tuesday and Thursday
from 4.30 to 6.3o p.m. G.M.T., and from
time to time a relay is. carried out of the
Berlin programme. The wavelength was
chosen after a series of tests, as it was
found to be the one most favourable and
particularly free from magneto interfer-
ence.

It is reported that the new short-wave
station erected in the Vatican City is now
nearing completion and that tests will be
made towards the beginning of this
month. The wavelengths chosen for these
transmissions are 50.26 and 19.84 metres,
the power, in each case, being 12 kilowatts
in the aerial.

PK3AN is the call sign of a powerful
short-wave station situated at Chi Hoa.
(Saigon, Indo-China). Broadcasts are made
daily on 49.i metres (6,122 kilocycles), the
call being given out in French, "Ici Radio
Saigon," although announcements are fre-
quently made in English and Chinese-. As
an interval signal one stroke on a gong may
be heard. The transmission usually closes
down with a time signal.

Analysis of figures, recently made public
in the United States, indicate that radio
distribution follows closely the line of
automobile distribution. New York, Cali-
fornia, and Illinois, which have the greatest
number of automobiles, are credited with
the greatest number of radio receiving set:,
and Nevada, which has the smallest num-
ber of automobiles, has the fewest radio
sets.

The power of the Kaiserslautern (Bavaria)
station has been doubled; it has also
exchanged wavelengths with Augsburg and
now works on z69.8 metres (1,112 kilo-
cycles). Both relay the Munich programmes.

The too -kilowatt transmitting valves of
the world's largest broadcasting station at
Warsaw, now in course of construction,
were designed in Great Britain. They hava
a life of 4,00o hours and the filament

-current is well over 200 amperes.

MICRO -DIAL W.I8
Gives perfect results on ultra -short-wave
tuning. Fixed aluminium scale surveyed by
a hairline cursor. Vernier adjustment pro-
vided by small central knob. Ratio 100-1.
No backlash. No noise. Recommended and

used by all "Hams."

NIr 716

SPECIFIED FOR THE SHORT-WAVE SUPER -HET
ADAPTOR DESCRIBED IN THIS ISSUE

thus again proving their Superiority
06 41011

In the fact that professional set design-
ers -choose " Utility " in preference to all
other components is a definite indication
that " Utility " are better, and better
value.
Remember this when you are buying . . .

see that your components are of "Utility"
guaranteed manufacture. Most dealers
carry stocks of our Dials, Switches and
Condensers. Fully Illustrated List may
be had by return post.

KINS & WRIGHT,LTD

W.181 Dial and
W.187 Condenser

LOGARITHMIC ALUMINIUM PATTERN
A really low loss and highly finished instrument.
Fitted with an internal connection as well as a pig-
tail. Ball bearing movement.
Cat. With- With Will,
No. Cop.out4"Dt'b VernierDial
W.185 '0005 81 91 15,.
W.186 .0003 76 8'6 14 -
W.187 '0002 6 6 7'6 17 -

RETAIL 6/6PRICE
'0013 Al GIOIA Dial

Utility Works, Holyhead
Road, BIRMINGHAM
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OUR LISTENING POST
By JAY COOTE

JUST as it may be difficult for you not to
hear Miihlacker transmitting the Frank-

furt or Stuttgart programmes, so, if you
turn your condenser dial to 276 metres you
cannot fail to pick up the new Heilsberg
6o-kilowatter acting as mouthpiece to the
KOnigsberg studio. It is another giant
whose voice after 2 p.m., G.M.T., daily
assails the ether. After that time KOnigs-
berg simultaneously broadcasts the pro-
gramme for local listeners on 2 1 7. 1 metres.
Heilsberg has retained the interval signal
and between items we hear three bars of
three notes regularly repeated.

At odd times, afso a metronome (192
beats to the minute) is used. Except for
the fact that the newcomer is inclined to
swamp Bratislava, the station is welcome,
for on most occasions the programmes
arranged by K8nigsberg and Danzig are
interesting. Previous to the installation of
the super -power transmitter they were
neither easy to get nor to hold. Tests are
still being carried out with this powerful
plant, as you will find on odd nights
when other German stations have closed
down.

The Dutch Transmitters
The first day of the New Year again

brings for another three months a change-
over in the wavelengths of the Dutch trans-
mitters and our old and tried friend
Hilversum moves up to 1,875 metres, a
position in which its concerts are well
heard in the British Isles. It may not be
quite as good as the much coveted 1,071 -
metre channel, but it is infinitely better than
the congested corner of the band on which
it has been working since last October.

By the way, I am so frequently asked the
identity of the Dutchman transmitting on
"just over r,000 metres during the day"
that I think some information regarding
him may be useful. The broadcast is
carried out by Scheveningen -Haven (close
to The Hague) on 1,071 metres; it is a
commercial station giving out at fixed
times news bulletins, commercial reports,
stock exchange quotations, and general
information of use to business men. Much
of the work is done by a woman who spells
out all proper names in the usual manner
adopted by telephone operators, namely,
"A for apple, B for brother," and so on, and
the information is read out slowly to allow
longhand transcription by the subscribers
to the service; if necessary: The station
opens up with a long buzz and a hoot, and
the time signals are conveyed by chimes.

Brussels High Power
Have you picked up tests from the new

Brussels high -power station? You may do
so on most afternoons and. also, now and
again, at the end of the evening programme:
It is a 15-kilowatter and its signals .are
very strong: The call may puzzle you it is
" Ici Poste ,d'Essai S.B.R: (phonetically)
e' Ess-bay-air") the letters standing for the
initials of the Societe Belge Radio-
Electrique responsible for its construction:
The transmitter popularly known as
Brussels No. 2, on 338.2 metres, now regu-

larly puts out the Radio Velthem call in
French and Flemish. Both, eventually,
when tests are complete, will be transferred
to a site near Louvain, the studios remain-
ing in the Belgian capital.'

And- Belgrade
Do you ever try to listen to Belgrade ?

Personally, although I use a frame aerial,
I find it no easy job when Stockholm is
working but, fortunately, the latter station
usually shuts down at an early hour. The
Swedes are never late birds on the air.
However, as an alternative, Ljubljana, on
the upper part of the band (574.7 metres),
often relays the Jugoslav programmes and,
but for spasmodic interruption by ship
morse, provides a fairly satisfactory
channel. As a matter of fact, on many
evenings it gives you an opportunity of
tapping entertainments from Zagreb as
well.

Immediately below Budapest you will
now unearth Kaiserslautern relaying
Munich; it has exchanged seats with
Augsburg and radiates slightly more
energy than it did. Munich, in view of its
dismantled aerial towers is still somewhat
anaemic and lately, according to my
experience, Nfirnberg has suffered from
fading. It was always one of the most
reliable stations to hold.

Anyhow, it is useful to have several
strings to one's bow.

" SHAPING " CIRCUITS
BY using "network" circuits of induc-

tance, capacity and resistance, it is
possible to discriminate between the var-
ious frequencies in a complex sound, and to
accentuate the high notes over the low, or
vice versa. Such " shaping " circuits are
now being used for regulating and improv-
ing the output from a loud -speaker. They
are also valuable as a -means of correcting
inherent defects in a gramophone pick-up,
where the lower notes are deficient owing to
the limited amplitude of the record track,
or when the higher notes are weakened by
capacity -losses across the leads or by a
blunt needle, or through the record being
worn. B. M.

I
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When Submitting
Queries

Please write concisely, giving essential
particulars. A Fee of One Shilling
(postal order), a stamped addressed
envelope, and the eoupon 6n the last
page must accompany all letters. The
following points should be noted.

The designinn-b of apparatus or re-
ceivers cannot be undertaken.

Modifications of a Straightforward
nature tan be Made to blueprints, but
we reserve t6 ourselves the right to
determine the extent of an alteration to
toMe within the scope of a query.

Queries cannot be answered personally
or by telephone.

amiappmpammeamlis04111.09611.6.4

Excellent
Selectivitti

DESIGNED to meet the new Regional
Scheme requirements, the Watmel Tuner

serves as the Aerial tuner for practically all
circuits embodying reaction ; also it acts as a
wave trap, since the loose aperiodic aerial
coupling gives great selectivity and a consider-
able degree of stability. Radio Paris and
5XX are easily separated, as also are both
Brookman's Park transmissions.

All moulded parts are of attractive Walnut -
mottled Bakelite. The switch is a robust
positive specially designed push-pull type, con-
cealed in the base.

Price complete 17/6

If you cannot get this Watmel product at
ycur dealers, write direct to us and
enclose remittance, the tuner will be
sent to you by return.

THE WATMEL BINOCULAR B.F.
CHOKE gives maximum effici-
ency, very low self -capacity and
an extremely restricted field.

Type DX3
Inductance - 200,000 mh:
Self Capacity - 1.6 rn.m Id.
D.C. Resistance,1,4C0ohms.

Price 6/ -

Type DX2
Inductance . 40,000 mh.
Self Capacity - 1.2 m.mfd.
D.C. Resistance, 450 ohms.

Prjce 4/-

WATMEL WIRELESS CO, LTD.,
Imperial Works, High St., Edgware.

Telephone:EDGWARE 0323
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QUALITY 81( INTER -VALVE COUPLINGS
In the search for good -quality reproduction, listeners have to ask themselves
whether one form of inter -valve coupling is definitely superior to all others. An
answer to the question is given in this article together with some useful hints.

THE "war "- between transformer
coupling and resistance -capacity coup-

ling has now ceased, because it is generally
recognised that under suitable working
conditions both couplings can give excellent
quality.

Transformer coupling is now almost
standard in the average broadcast set.
Apart from the fact that transformers have
themselves improved; greatly during the

mFd

side of the condenser going to earth. The
poor quality caused by instability is, by
this de -coupling arrangement, quite elimi-
nated.

Push -pall
A variation in the standard trans-

former connections is the push-pull trans-
former. Two tapped transformers are
required for this system, which has great

0+ H.T.SUPPLY

With resistance -capacity coupling it is essential to use a fairly
high H.T. voltage

last two years, the increased efficiency of
valves must also be taken ihto account.
With a transformer having a primary of a
given impedance the best quality of repro-
duction, by which is meant
the most even signal response
throughout the audible range,
is obtained with a low-imi3Z4d-
ance valve.

Much of the improvement in
valves is reflected in the lowering
of their impedance for a given
amplification factor. Whereas
in the old days a low -imped-
ance valve meant a low amplifi-
cation factor and so a low overall
stage gain, things are now
different. For example, a typi-
cal 12,00o -ohm valve has an
amplification factor of ir. This
could precede a 5-I transformer
with a moderate primary im-
pedance and the overall stage
gain would then be approximately 55.
The AdVautate of De -coupling

With the modern transformer one can
achieve a high degree of amplification with
excellent frequency response. Now that
transformer circuits are de' -coupled there is
no longer any trouble with instability.
One end of the primary winding is taken to
the anode of the preceting valve but the
other end does not go directly to the high-
tension supply. It is connected to the
supply through a 20,o0o-ohm resistance.
At the junction between the primary and
the resistance is connected one side of the
2-microfarad fixed condenser. the other

INTER -VALVE
TRANSFORMER

wanted with only a moderate high-tension
supply. Two power valves arranged in
push-pull can handle twice the signal
voltage of one of the valves.

Impedance Coupling
Apart from transformer coupling, impe-

dance -capacity coupling is sometimes em-
ployed. The impedance may be either a
low -frequency choke or a high resistance.

o+KT SUPPLY

0
Transformer coupling is now almost standard

advantages where the high-tension supply Whatever the nature of the impedance, the
is limited. The inter -valve push-pull point to remenlber is that the overall stage
transformer consists of the usual primary gain is not usually greater than the
winding and a centre -tapped secondary amplification factor of the valve preceding

it. The exception to this is
where a tapped impedance is
employed.

With resistance -capacity or
choke -capacity coupling the
impedance rule is more readily
adhered to. One can choose a
valve with a high magnification
factor, say 35, with an im-
pedance of 35,000 ohms. This
can be followed by a resistance
of mo,000 ohms or more.

Resistance -capacity coupling
units are inexpensive and cer-
tainly give good -quality repro-
duction provided that suitable
valves are chosen. A point to
remember is that across the
resistance or choke is an appre-

ciable voltage drop, so a fairly high value
of anode voltage is advisable.

OUTPUT
TRANSFORMER

TO
LOUD.

G.B.-0 1.1.11+

Push-pull is an advantage where only a moderate H.T. voltage
is available

winding. The two ends of the secondary
winding go to the grids of two matched
valves. The centre -tap goes to the grid -
bias voltage, which is applied equally to the
two grids. The output push-pull trans-
former consists of a centre -tapped primary
winding and a straightforward secondary.

The two anodes of the matched valves
are connected to the ends of the primary
winding of the output transformer. The
centre -tap goes to the high-tension voltage,
which is applied equally to the twa anodes.
The secondary winding is connected to the
loud -speaker.

The expense of the two special trans-
formers is justified where big volume is

PHOTO -ELECTRIC ACTION
THE number of electrons emitted by a

photo -electric metal under the action
of light is directly proportional, over a wide
range, to the intensity of the incident light -
ray. The velocity with which the emitted
electrons leave the sensitive surface is not,
however, affected by the light -intensity.
This is due to the fact that all the electrons,
once they are liberated, have an equal con-
tent or `:quanta" of energy,which is inde-
pendent of temperature changes.

M. B.
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FROACCAST TELEPHONY
Kilo- Station and Power

Metres cycles Call Sign (Kw.)
GREAT BRITAIN

25.53 11,751 Chelmsford
(GSSW) 15.0

200 1,500 Leeds 0.16
242 1,238 Belfast 1.2
261.3 1,148 London Nat 68.0
288.5 r,o4o Newcastle 1.2
288.5 r,o4o Swansea 0.16
288.5 1,040 Stoke-on-Trent 0.16
288.5 1,040 Sheffield 0.16
288.5 r,o4o Plymouth 0.16
288.5 1,04o Liverpool 0.16
288.5 1,040 Hull 0.16
288.5 1,040 Edinburgh 0.4
288.5 2,040 Dundee 0.16
288.5 7,040 Bourneinouth 1.2
288.5 7,040 Bradford 0.16
301 995 Aberdeen 1.2
309.9 968 Cardiff 1.2
356.3 843 London Reg. 45.0
376.4 797 Manchester 1.2
398.9 752 Glasgow 1.2
479 626 _Midland Reg. 38.0

1,554 793 Daventry (Nat ) 35.0
AUSTRIA

218.5 1,372 Salzburg 0.6
(testing)

246 1,220 Linz 0.6
283.6 .7,058 Innsbruck 0.6
352 85r Graz 9.5
453 666 Klagenfurt 0.6
917 581 Vienna 20.0

BELGIUM
206 1,456 Verviers 0.3
206 2,456 Antwerp 0.4
216 r,39r Chatelineau 0.25
243 7,235 Courtrai 0.1
244.71,226 Ghent 0.25
245 3 7,2.'3 Schaerbeek 0.5
338.2 857 Vel them

(Louvain) 12.0
509 590 Brussels (No. 1) 1.2

BULGARIA
310 94/ Sofia 9.0

CZECHO -SLOVAKIA
263 1,139 Morayska-

Ostrava 11.0
279 1,076 Bratislava 14.0
294 1,020 Kosice 2.5
342 878 I3runn (Brno) 3.0
487 617 Prague (Praha) 5.5

DENMARK
281 7,067 Copenhagen 1.0

1,153 260 Kalundborg 10.0

ESTONIA
203 1,013 Reval (Tallinn) 0.7

FINLAND
221 1,355 Helsinki 15.0
291 1,031 Viipuri 15.0

1,706 167 Lahti 54.0
FRANCE

172.5 1,739 St. Quentin 0.3
200. 7,50o Radio Roubaix 0.2
222.9 1,346 Fecamp 1.0
235.1 1,275 Nimes 1.0
240.61,247 Beziers - 0.6
248 5 1,217.2 Juan-les-Pins 0.5
256 1,171 Toulouse (PTT) 1.0
265 2,130 Lille (PTT) 15.0
272 1,103 Rennes 1.2
286 1,040 Montpellier 2.0
286.2 1,047.9 Radio Lyons 0.5
296.4 1,012.1 Limoges (PTT) 0.08
304 988 Bordeaux (PTT) 35.0

Broadcasting stations classified by country and in order oLwavelengths. For the purpose of better comparison,
the power indicated is aerial energy.

Kilo- Station and Power
Metres cycles Call Sign (Kw.)

316
328.2
329.5
345.2
370
385
447
466

1,445.7
1,725

95o Marseilles (PTT) 1.5
914 Grenoble (PTT) 1.2
910.3 Poste Parisien 1.2
869 Strasbourg (PTT) 12.0
810.5 Radio LL (Paris) 0.5
779 Radio Toulouse 15.0
671 Paris (PTT) 2.0
644 Lyons (PTT) 2.3
207.5 Eiffel Tower 15.0
174 Radio Paris 17.0

GERMANY
31.38 9,560 Zeesen 15.0
217 1,387 Konigsberg
218 r,373 Flensburg
227 1,319 Cologne
227 .7,319 Munster
227 1,319 Aachen
232.2 1,292 Kiel
239 1,256 Nurnberg
246.4 1,217.2 Cassel
253.4 1,184 Leipzig

0.6
1.7
0.6
0.3
0.31
2.3
0.3
2.3

259.31,257 Gleiwitz 5.6
269.81,112 Augsburg 0.3
276.5 7,085 Heilsberg 75.0
283.6 r,o58 Magdeburg 0.11

283.61,058 Berlin (E) 0.6
283.6 1,058 Stettin 0.6
316.6 947.6 Bremen 0.3
318.8 947' Dresden 0.3
325 923 Breslau 1.7
360 833 Muhlacker 75.0
372 8o6 Hamburg 1.7
390 77o Frankfurt 1.7
418 716 Berlin 1.7
452.1 662 Danzig 0.2
473 635 Langenberg 17.05
533 563 Munich 17
559.7 536 Kaiserslautern 1.0
566 530 Hanover 0.3
570 527 Freiburg 0.35

1,635 183.5 Zeesen 35.0
1,635 183.5 Norddeich 10.0

HOLLAND
31.28 9,599 Eindhoven (PC J) 30.0
290 7,004 Huizen 8.5
299 1,004 Radio Idzerda

(The Hague) 0.6
1,071 28o Scheveningen -

Haven 5.0
1,875 r6o Hilversum 8.3

HUNGARY
210 1,430 Budapest (Csepel)
550 545 Budapest

ICELAND
1,200 25o Reykjavik

(shortly testing)
IRISH FREE STATE

224.4 r,337 Cork (IFS) 1.5
413 725 Dublin (212N) 1.3

80 3,750
296 1,013
313.2 . 958
332 go5
941 68o
453 661
501 599

ITALY
Rome (3R0) ... 9.0
Turin (Torino)... 8.3
Genoa (Genova) 1.3
Naples (Napoli) 1.7
Rome (Roma) ...
Bolzano (IBZ)... 0.2
Milan (Milano)... 8.3

1.0
23.0

16.0

LATVIA
523 572 Riga 12.0

LITHUANIA
1,035 155 Kaunas 7.0

NORTH AFRICA
363.4 825.3 .Algiers ( PTT) 13.0

Metres
Kilo- Station and Power
cycles Call Sign (Kw.)

416 72z Radio Maroc
(Rabat) 10.0

1,350 2.72.2 Tunis Kasbah ... 0.0

235.5
240.6
364
363.1
453.2
453.2

1,073

427
720
800
824
870
937.5

1,000
1,103
1,200 250 Kharkov (RV4) 25.0
1,304 230 Moscow (Trades'

Unions) 100.0
1,380 217.5 Bakou 10.0
1,481 202.5 Moscow (Kom) 20.0

SPAIN
251 1,193 Barcelona

(EA.P5) 1.0
266.7 1,125 Barcelona

(EAJ13) 10.0
349 86o Barcelona (EAJ1) 8.0
368 815 Seville (EAJ5) 1.5
425.7 704.7 Madrid (EA J7) 2.0
460 652 San Sebastian

SWEDEN(EA
JS) 0.5

230.6 2,3oz Malmo 0.75
257 .7,166 HOrby 15.0
302 990 Falun 0.113
322 932 Goteborg 15.0
436 - 689 Stockholm 75.0
542 554 Sundsvall 15.0
770 389 Ostersund 0.75

1,224 245 Boden 0.75
1,348 222.5 Motala 40.0

SWITZERLAND
244 1.229 Basle 0.5
403 743 Berne 1.1
459 653 Zurich - 0.75
678.7 454.6 Lausanne 0.6
760 395 Geneva 1.5

(testing on 1,010m.)
TURKEY

1,200 250 Istanbul 5.0
1,961 153 Ankara 7.0

YUGOSLAVIA
306.8 978 Zagreb (Agram) 0.7
430.5 696.8 Belgrade 3.0
574.7 522 Ljubljana 2.6

NORWAY
1,275 Stavanger 0.5
1,247 Kristiansand 0.5

824 Bergen 1.0
826.r I'rederiksstad 0.7
662 Porsgrund 1.5
662 Nidaros 1.2
279.6 Oslo 75.0

POLAND
234 1,283 Lodz 2.2
244 1,229 Cracow 1.5
312.8 959 Wilno 0.5
338.1 887.r Poznan 1.9
381 788 Lvov 2.2
409.8 732 Katowice 16.0

1,411 212.5 Warsaw 14.0

PORTUGAL
240 1,250 Oporto -0,23

(Teatro Apollo)
323 937.6 Lisbon (CT1 A .A) 0.23

ROMANIA
304 761 Bucharest 16.0

RUSSIA
702 Kharkov 4.0
416.6 Moscow (PTT) 20.0
375 Kiev 20.0
364 Sverdlovsk 25.0
344.8 Tiflis 15.0
320 Kharkov (RV20) 25.0
300 Leningrad 20.0
272 Moscow Popoff 40.0

A GOOD GIFT
I you are giving a New Year present to

a radio friend, why not choose a Letts'
" Quickref Amateur Wireless Diary " ?
One of these diaries makes a very season-
able present and one acceptable to any
wireless amateur. You might even make
yourself a New Year gift of one ! These
diaries have a section full of valuable radio
hints and tips, handy reference information,
and helpful tables and formulae; the main
section provides ample space for jotting
down notes and circuits. With a cloth
cover the diary costs Is. 6d., and with a
leather cover, 2S. 6d.

SELENIUM
SELENIUM exists in several different

forms. The vitreous and red crystal-

line varieties are non-metallic in character,
whilst the grey crystalline form is classed as
a metal. In the dark, metallic selenium is
practically a non-conductor of electricity,
but on exposure to light it becomes con-
ductive to an extent depending upon the
intensity of the light falling upon it. When
used in a light-sensitive cell selenium
should be kept perfectly dry, as the presence
of water -vapour is likely to produce abnor-
mal variations in resistance which will
mask the effect of the incident light. Its
sensitivity to light under ideal conditions
is between to,000 and too,000 times
greater than that of the ordinary photo-
electric or alkali -metal cell, though the
latter is less variable in operation.

B. A. R.

" A.W." Solves your Wireless Problems

The
Colverstats

THE

VARIABLE
COLVERSTAT

Recent addition to the
range of Colvern pro-
ducts, the Variable Col-
verstat fills all re-
quirements.
All Colverstats are wire
wound and absolutely
silent in operation.
Ideal for voltage regulation
and volume control.
1,000, 5,000, 10,000,
25,00o, and 50,000
ohms.

PRICE 5/6

THE
COLVERSTAT

Illustrated here also has
a variety of uses -voltage
regulator, potential di-
vider, automatic grid bias,
etc. -for all of which it
gives the same constant
dependable performance.
Its wire -wound spaced
single layer winding on
glass gives low capacity
and inductance. It dis-
cipates to watts and is
accurate to within 2%.
From 1/m0,000 ohms.

PRICES

2/6 and 3/6

COL VERN
RADIO

Advt. of Colvern Radio Ltd., Mawneys' Road, Romford
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FULL-SIZE BLUEPRINTS
EACH BLUEPRINT SHOWS THE POSITION OF EVERY COMPONENT AND EVERY

WIRE, AND MAKES CONSTRUCTION A SIMPLE MATTER.

WHEN ORDERING, PLEASE SEND A POSTAL ORDER, NOT STAMPS, TO
BLUEPRINT DEPT., "AMATEUR WIRELESS," 58/61 FETTER LANE, LONDON, E.C.4

CRYSTAL SETS
All these 6d. each, post free.

B.B.C. Brookman's Park Set AW2o6
Regional Crystal Set.. .,. WM176

ONE -VALVE SETS
All these Is. each, post free.

Monodyne
One Control One .. A W 267
Hartley Single-valver WM198

TWO -VALVE SETS
All these Is. each, post free.

All Mains Two (D, Tram) AW18o
Loud -speaker America Two (D, Pentode) .. AW190
Talisman Two (D, Trans) AW 9 4
Hyper -selective Two (0, Pentode) .. AW198
Pentector Two (P. det., RC) « « A IA:2 13
British Broadcast Two (D, Trans) .. AW215
Easy -tune Two (D, Trans) .. AW226
Wavelets Two (D, Trans) .. AW229
No -battery A.C. Mains Two (D, Trans) .. AWz3o
No -battery Gramo-radio z (D, Trans) AW238
1930 Talisman z (D. Trans) .. AW2.39
Easy Tune Short-wave 2 (D, Trans) .. AW242
Searcher Two (D, Trans) ... .. AW245
Arrow Two (D, Trans) .. AW24.9
Forty-five Shilling Two (D. Trans) AWzso
Searcher Short-wave 2 (D, Trans) .. AW259
Q -coil 2 (D, Trans) .. WM62
Crusader (D, Trans) .. ... WM69
Flat -dweller's a (HF, D) « WM76
Tetrode Short-wave Two (SG, D) WIM99
Key -to -the -Ether Two (D, Pentode) WMio7
Clipper 'Iwo (D. Trans) .. WMt35

winfiex (Reflog WM138
Continental l'w (D, Trans) ..    WM143
Stay -put Two (All AC, D, Trans) .. WMI55
Ether Ranger (D, Trans) .. . WMI56
A.B.C. 2 (D, Trans) with copy "W.M." is. 3d.. WM16o
Brookman's Two (D, 'Trans) .. WM168
A.C. Two (D, Trans) .. « WMI75
Programme Two (D, Trans) .. WM177
New Crusader (D, Trans) WMr82
Radio -Record Two (SG, D) ,. WMI87
Gleaner Two (D, Trans) .. WM2o1
Music Monitor (D, Trans) WM2cr8
Merlin Two (A.C. Set) WM213
Five-Pdint Two (D, Trans) W1M22o

THREE -VALVE SETS
All these ls. each, post free.

Simplicity Screen -grid Three (HF, D, Trans) AW132
All-purpose Short-wave Three (D, RC, Trans) AW147
All -Round Three (D, RC, 'I'rans) AW155
All Britain Three (HF, D, Trana) AW158
Bantam Three (D, RC, Trans).. AW16o
13inowave Three (3, RC, Trans) AW172
Clarion Three (SG, D, Trans) AW175
Broadcast Three (SG, D, Trans) .. AW192
James dual -range Three (HF, D, Trans) .. AWL 96
Knife-edge Three (0, RC, Tram) ..  AW2or
Talisman Two -three (D, RC, Trans).. AW2o3a
Wide World Short-wave Three (HF, ID, Trans) AW2o7
Everybody's Three (SG, D, Trans) .. AW2o9
1930 Ether Searcher (SG, D, Trans) .. AW211
New All -Britain 'Three (HF, D. Trans).. AW2r4
Best -by -Ballot Three (SG, D, Trans) Price 4d.

free with copy of "A.W." AW2r7
Brookman's By-pass Three (D, a Trans) ... AW2,2o
1930 Clarion Three (SG, D. Trans) AW223
Auto -Coupler Three (D, 2LF) AW225
Beginner's Regional Three (D, 2LF)
Britain's Favourite Three 1930 (D, 2 Trans) .. AW2.43
Car Three (D. RC. Trans)

The "A.W." Exhibition 3 AW247
" A.W." Challenge Kit Three (SG, D, Trans) AW256
Britannia (D, RC. Trans) ,. WM67
All -wave Screened -grid Three (HF, D, 'Pentode) WM1 to
Standard Coil Three (HF, D, Trans) WM1 17
Festival Three (D, 2 LF-Dual Imp) WMI1S
The Q3 (D, RC, Trans) . WM1z4
Lodestone Three (HF, D,.Trans) WM t 29
Simple Screen Three (HF, D, Trans) .. WMI31
Dynamic Three (A.C.-SG, D, Trans) .. WM136
Short Wave Link (D, RC, Trans) .. WM /42
Binowave S.G. Three (SG, D, 'Frans) WM152
Fanfare (D, 2 Tranc) .. WM157
Brookman's Three (SG, D, Tram) .. WM16 t
Community Three (D, RC, Trans) WM164
New Q 3 (SG, D, Pentode) .. . WM167
Brookman's Push -Pull Three (SG, D Trans) 1/6 WIM17o
Celerity Three (SG, D, Trans) ..    WM173
All -nations Three (D, 2 Trans) .. .. WM178
Inceptordyne (SG, D, Pentode) .. WM179
Brookman's A.C. Three (SG, D, Trans) 1/6 .. WM184
Music Marshal (D, 2Trans) WM190
Gramo-Radio D.C. Three (SG, D, Trans) .. .WM196
Concert Three (13, z Trans) .. WMr 99
New Lodestone Three (HF, D, Trans)..  . WM2o5
De -luxe Three (D, RC, Trans) .. WM2o9
Five -point Three (SG, D, Trans) .. WM212
Falcon Three (A.C. Set) WM217
New Brookman's Three (SG, D., Trans) WM2I8
Five -point Short -waver (D, RC, Trans) WMI87

FOUR -VALVE SETS
All these Is. 6d. each, post free.

Facility Four (HF, D, 2 RC-Q-coil) AW154
Broadcast Picture Four (HF, D, 211C) AW163
The Orchestra Four (D, RC, Push-pull) AW167
All Europe Four (2,}1F, D, Trans) AW173
Stability Four (HF, D, RC, Trans) .. AW182
Clarion All -electric Three (SG, D, Trails A, C,

Rectifier) AWzoo
Music -lover's Gramo-radio (SG, D, RC,

Trans.) .. AW2o23
Horizon Four (SG. D, 2 Trans)  . AW237
Challenge Four (2SG, D, 'Frans) with copy of

A.W. 4d. post free .. . AW25
Challenge Four (2SG, D, Trans) Mains operated

with copy of A.W. 4d. post free .. AW252
Challenge Radio Gramophone (SG, D, RC, Trans)AW265
Touchstone (IIF, D, RC, Trans) . . .. WM te9

WMT22,
WMI34
WM137

  WM144 . WMr54
193o Monodial (2SG, D, Trans) WM158
Electric Four (All AC.-SG, D, RC, Trans) .. WM162
Outpost Four (SG, D, 2 Trans) WMI65
Brookman's Four (z SG, D, Trans) .. WM174
Transportable Four (SG, D, z RC) .. WM1 go
Super Q (SG, D, 2 Trans).. . .. WIVI189
Lodestone Four (HI:, D, RC, Trans) WM z93
Searcher's Four (SG, D, RC, 'I'rans) WMt94
Invitation Four (SG, D, RC, Trans) W1\42oo
Regional Band-pass Four (SG, D, RC, Trans) W'Mztt
Five -Point Four (SG, D, RC, Tram) WM216
Regional A.C. 4 SG, D, RC, Trans) ... WM22I

Standard -coil Four (HF, D, 2120
Dominions Four (2SG, D, 'Trans)
Drum Major (HP, D, RC, Trans)
Music Player (I -1F, D, RC, Trans)
Arrow (SG, HF, D, Trans) ..

FIVE -VALVE SETS
All these ls. 6d. each, post free.

James Quality Five (2 SG, D, RC, 'Frans) .. AW2a7
All -wave Lodestone Five (HF, 0, RC, Push-pull) WM14.6
1g3o Five (2 HF, D, RC, Trans) WMr7i
Dual -screen Five (2SG, 13, RC,Trans) WMI85
Radio -Record Five (SG, D, Trans -parallel) .. WM188
Overseas Five (3SG, D, Trans).. WMI9r
Regional A.C. Five (3SG, D, Trans) WM224

PORTABLE SETS
House Portable (SG ,D, RC, Trans) ..
£5.5.0 Portable (D, Trans) ..
Holiday Portable 'I'hree (D, RC, Tram)
Music Leader (SG, 13, RC, Trans) with

COPY "A.W."
Merry -maker Portable (D, 2Trans)
Sunshine 'niece (SG,HF, SG,D, Trans)
Continental Portable (SG, D, Trans) ..
Wayfarer Portable (Super -het)
1929 Chummy (SG, D, Trans, RC) ..
Picnic. Portable (D, RC, Trans) ..
Pedlar Portable Two (13, Trans)
Pedlar Portable Three (D, 2 Trans) ..
James Portable SG3 (SG, D, Trans)
Foursome Portable (SG, ,2 Trans) ..

AWt 63 1/6
NW'S! t/-
AWt88 1/-

AW203
AW228 t/-
AW235 11-
AW24t

Wls./Ii39 1/6
WIVI145 1/6
WM148 II-
WME95 x/-
WMiq7 t/-
WM203 t/-
WMao6 1/6

AMPLIFIERS
All these Is. each, post free.

Purity Amplifier ..
Add-on Distance -getter .
Screened -grid HI, Amplifier ..
Searcher Unit (HF)
" A.W." Gramophone Amplifier
Beginner's Amplifier (iv.) 9d. ..
Brookman's Separator (HF Unit)
Two -valve Amplifier ..
"Mag." Gramo Unit ..
Simple Gramophone Ammplifier
Auditrol Amplifier ...
Concentrator (IiF, Unit) ..
Radio -Record Amplifier (D.C. Mains) ..
Selecto Amplifier (H.F. Unit) ..

MISCELLANEOUS

AWto3
AWrI7
AW138

.. AWL 76
AW205
AW2to
AW2t
AW216
AW224
AW257

.. WW1*
WMtho

.. WM183
WMzto

Short-wave Adaptor (t v.) .. AWr83
High-tension Battery Charger .. AWtot
Mains Unit for S '8 Valves .. AW193 1/ -
Simplest H.T. Unit .. AW197 1/-
B.F. Wavetrap AWzo-s -/6
By-pas .Unit (Wave Trap) with copy

Home -constructor's pleated paper Loud-
AW2 to t/-" Ckrn'Brookman''.s By-pass. AW22z ./6

A.W. Paper Loud -speaker AW23 t 1/ -
James H.T. and L.'l'. Charging Unit .. AW232 1/ -
Simplest H.T. Eliminator for D.C. Mains AW234 1/ -
Simplest H.T. Eliminator for A.C. Mains AW236 1/ -
Choke Output Unit .. AW24o 1/ -
Simple Tester Unit -16
"A.W." Improved Linen-diaphLgro
Speaker . . .. AW248 if -
Handy L.T. and G.B. Unit for A.0 Mains AW254 I/ -
Ohmic Coupled DX Unit .. . AW255 1/ -
Our H.T. Unit for A.C. Mains .. AW262 r/ -
Gramophone Tone Control .. AW264. 3r/ -
Challenge Radiogram, Turntable layout AWz66 if-
Shart-wave Super -het Adaptor .. AW268 1/-
james H.P.' Unit for D.C. Mains WMI33
Short-wave Adaptor for Dominions Four WMi 4o 1/ -
Two Ampere Low-tension Unit .. WM14.7
A.C. Mains Amplifier ,.  WM t I/.
A.C. Mains Unit for All -wave Lodestone

Five . .. WMtst
H.T. Unit for A.C. Mains WMI59
" W.M." Linen -diaphragm .. WM t I/ -
Trimmer (Selectivity Unity) .. .. WM 8L ../6
Brookman's " Wipe-outs" WMx 86 s/ -
Short -wave adaptor for Overseas Five .. WM193 t/-
Staminator Unit for A.C. Mains M202 //-
Universal Push-pull Amplifier WM2o4 if-
Outspan Short-wave Adaptor .. WIM2o7 if-
" W.M." Standard A.C. Unit .. WM214 1/-
" W.M." Standard D.C. Unit .. WM215 1/ -
Falcon A.C. Unit .. WM2t9 5/-

AW2t8

Copies of " Amateur Wireless" and of " Wireless Magazine" con-
taining descriptions of any of these sets can be obtained at 4d. and
Is. 3d. respectively, post free. Index letters " A.W." refer to

"Amateur Wireless" sets and "W 31." to "Wireless Magazine" sets.G   
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' Challenge Three "
SIR,-I have made up the "Challenge

Three Kit Set," and it certainly brings
in the stations but many stations seem to
come in at the same time ! In other words,
I seem to get no selectivity. I use a fairly
good outdoor aerial and my earth connec-
tion is the best to be obtained after repeated
trials. Is poor selectivity a feature of this
set? G. L. (Deptford).

In your locality you should not attempt to
use a large outdoor aerial. An Aerial of the
single -wire vertical type, not exceeding 3o ft.
overall length of wire, is the maximum we
would advise. Possibly an indoor aerial, con-
sisting of about 15 to 20 ft. of wire, would be
quite suitable for good reception and good
selectivity. You could also try an indoor
counterpoise in place of a direct earth connec-
tion. This may consist of about 20 ft. of multi -
stranded insulated copper wire stretched across
the floor of the room in which the receiver is
used. One end should be connected to the
earth terminal of the receiver and the other
end thoroughly insulated from earthed objects.
Your ordinary earth should be disconnected
from the set. Your observation of these points
should enable you to improve your selectivity.

35

Poor Amplification ?
SIR,-I have a three -valve, H.F., detector,

and L.F. set, in which is incorporated a
gramophone amplifying arrangement. The
radio reproduction is good and gives fair
volume, but the gramophone side fails in
regard to volume. I am using a well-known
make of electric pick-up in conjunction
with a volume control, and the latter is
seldom used to reduce volume. I have
checked over my batteries and valves and
these appear to be capable of delivering
satisfactory volume, which is proved by
the good radio reception. Why is it that I
cannot seem to get satisfactory volume
from the gramophone pick-up ?

S. F. (London).
We are of the opinion that you have a very

insensitive pick-up and that it does not apply
sufficient voltage variations to the grid of your
first valve to permit of adequate amplification.
There are some pick-ups on the market which
only permit of an output of about .5 volt
either side of the zero line, whilst others are
capable of applying 1.3 volts either side of the
zero line. If you have one of the former, type
of pick-ups, it accounts for your trouble.
-P D.

Station Identification
SIR,-I read with interest the article with

reference to the tracing of foreign
stations by means of a graph.

From my own experience I have come to
the conclusion that this method is not quite
so successful as one is led to believe.

I am enclosing a graph (not reproduced)
that I have prepared from the set I am now
using (the "Milliard Orgola III," A.C.
mains type) showing the readings of a -few
of the many stations I have actually
identified.

I also tried the same method with the
"Clarion III," and the result was the same.

It would be interesting to hear if other
readers of AM. TEI-R -WIRBLESS have been
more successful, as I am sure many would
welcome a means of identifying the
numerous stations that are receivabl.

E. G S. (Surrey).

Crackling Noises
CIR,--Aly five -valve portable set, which
0 has in the past behaved splendidly, has
now developed a crackling noise which I

(Continued on page 39)

H &B FOR SUPER
COILS

HAB
CHALLENGE COILS
are now wound on TRELLEBOROS
anaranteed 12,000 volt per 161d
Losses cat to the minimum.
PERFECT soils at reasonable prices.

"CHALLENGE TWO," with reaction winding ,
"CHALLENGE THREE," carefully matched, per pair ..
"ElIALLENfiE FOUR," three Coils exactly as ePecified

and carefully matched
"CHALLENGE" ;RADIO -GRAMOPHONE Aerial and

Anode C'olisexautly as specified
"MUSIC MONITOR," "W.M." September ..
"SEARCHER TWO," "A.W.", August 2:1, per pair ..
"A.B.C. TWO," "N.M.," August ..
"BROOKId ANS BYPASS"
"MUSIC LEADER," "A.W."..
"JAM 551' 8.0. PORTABLE 3," "Wail.," July ..
"JAMES' A.C.5," "W.V.," Jan. Set of 4 Coils

£ a. a
10

1 1

1 11

1 1
7
9
6
a

10
9

1 10
NOTE.-We supply Coils for any set described in "A.R.," "NM
etc. Any Coil built to your specification. Priem on application.

NO WAITING. DELIVERY FROM
STOCK OF ALL H & B COILS.

14 BC B RADIO CO.
34, 3i, 39 Beak Street, iugr14 Street, London, W.1

READ
THE WIRELESS MAGAZINE

MONTHLY 11.

III

AMATEUR
II

II WIRELESS
F NOTEBOOK

DIARY for 1931 1

This handy and compact reference book, which
will be of assistance on many occasions during
1931, should be kept within easy reach by
every wireless amateur. Here are some of the

contents :-

Conventional Symbols used in Wireless.
Technical Contractions.
Aerials and Earths.
Frame Aerials.
Wavelength Frequency Tables.
Notes on Accumulator Upkeep.
Coil -winding Data.
Useful Formula Section.
Calculating Condenser Capacities.
List of World's Short-wave Stations.
Choosing Your Valves.
Valve Tables.
Glossary and Definitions of Wireless

Terms.

The `Amateur Wireless" Diary can be
obtained at Book -sellers for 1'6 (cloth)
and 2'6 (leather), or by post (2d. extra),
from "Amateur Wireless," 58-61 Fetter

Lane, London, E.C.4 11

" GLEARERTONE
" -

In this, the leader among British
orm

valve holders,e
whole platf

supporting
thevalve is sprung.

The spriugingis sensitive enough

to damp out vibration and

" gong" and yet deadbeat enough

toavoid any possibility of electro-

mechanical resonance.
A good

job throughout.
'IV rite for Catalogue

No. 114'3

the BIND IN ELECTRIC

trill Dad, Toitealiani, NM.
iolindiesi

LET "A.W." SOLVE
YOUR WIRELESS

PROBLEMS
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A weekly review of
new components

TEgr.foR you
Conducted by our Technical Editor: J. H. REYNER, B.Sc., A.M.I.E.E.

Igranic Differential Condenser
THE differential condenser has proved

a solution to many problems, in sets
that have shown a tendency to be unstable
or critical in reaction adjustment.

The new Igranic differential condenser is
one that should appeal to the reader, for

Igranic differential condenser

it is a robust and well designed component.
The fixed and moving plates are separated
by an insulated paper dielectric whilst the
fixed insulated end plates hold the moving
spindle firmly in position. Electrical
connection to the moving plates is by pig-
tail, protected by a metal covering, this is
certainly a practical refinement.

The capacities between the moving
plates and both sets of fixed plates were
taken in our laboratories._ In one case the
maximum was .00015 microfarad, and the
minimum .000003 microfarad; in the other
case the maximum was .00019 microfarad,
and the minimum .000007. One has, there-
fore, two alternate reaction capacities from
which to choose, whilst the fact that these
capacities are not identical should have
little effect on the differential action of the
condenser.

This component can be recommended.

Philips Moving -coil Speaker
ANEW moving -coil speaker has just

been introduced by Mesrs. Philips
Lamps, Ltd., this being of the low -
impedance type, with an externally excited
field winding, the current for which is
rectified by means of a valve.

The speaker is obtainable with three
types of mains input tapped transformer
covering all the usual mains supplies and
two of these types are tapped so that
adjustment may be made. An output
transformer is provided which enables the
speaker to be used with practically any
last stage arrangement. The transformer

ratio can be varied from approximately 9
to 1, to 1.1. to I. A filter is provided as a
separate component and this can be
connected when required by means of a
special switch, also supplied with the
speaker. The effect of this filter is to
eliminate external "mush" which is so
often experienced and it is also useful in
reducing needle scratch which may be
experienced when the speaker is worked
with a gramophone amplifier.

When the speaker was received for test
it was fitted in a suitable baffle cabinet and
advantage was taken of the large pneu-
matic washer which is provided ensuring
a flush fit between the front of the speaker
and the baffle. For convenience the filter
and switch-both separate components-
were mounted in the baffle cabinet, al-
though they, of course, could be incor-
porated in the receiver. An earthing
terminal is provided on the speaker itself.

The speaker was tested both on radio
and gramophone outputs, in conjunction
with the AMATEUR WIRELESS standard
amplifier, and the speaker stood up to this
without any sign of overloading. The
quality both on speech and music was
entirely satisfactory, there being no ten-
dency to "boom," and the sensitivity was
well up to the standard of our laboratory
instrument. The rectifier arrangements,

New Philips moving -roil speaker

incorporating a Philips 506K rectifying
valvn, were satisfactory and there is
negligible mains hum.

This new addition to the Philips range
of speakers should be well suited to the
needs of owners of large sets who want
something rather exceptional in the way
of output volume at excellent quality.

Let "Amateur Wireless"
solve your problems

and tests of
apparatus.

Parmeko L.T. Transformer
THE heaters of A.C. valves are rather

critical in their voltage requirements.
The standard types are specified as taking
4 volts, and 4 volts they should have. If
the voltage is increased above the specified
figure there is a serious reduction in the
life of the valve.

While it is quite simple to design a
transformer to supply 4 volts at a given

Parmeko L.T. transformer

current, difficulty occurs due to the inevi-
table regulation of the transformer. As
the current consumption is increased, the
voltage is reduced, and even a transformer
of extravagant dimensions will not over-
come this difficulty completely. Conse-
quently, it is customary for manufacturers
to design their instruments to supply say.
3 amps, knowing that if 2 or A. amps are
required the voltage will not be seriously
affected.

Messrs. Partridge and Mee, of Leicester.
have conceived the excellent plan of
designing a transformer with alternative
tappings to be used according to the number
of A.C. valves in circuit. This component,
made on the robust lines associated with
Parmeko products, supplies an output of
4 volts with centre tap. The primary is
labelled 200, 220, 2.10 -Volts with three
additional terminals marked CrA, C3A,
and C5A, according to the number of A.C.
valves used. One end of the mains is taken
to the appropriate tap for the particular
voltage, while the other goes to CIA, if one
or two valves are used. Connection to C3A
is necessary if from three to four valves
are employed, and to C5A if -there are five
or six valves.

On our 240 volts supply, we checked up
the voltage figure when stipplying up to
five valves, and found that by using this
tapping scheme, the voltage was correct
to within 2 per cent. One may, therefore,
rest assured that the efficiency and
reliability of the valve is being looked after
to the best advantage.



JANUARY 3, 1931 37

"Amateur Wireless"
HANDBOOKS ?
Of all Newsagents and Booksellers, or 219 post free from Cassell and

Company, Limited, La Belle Sauvage, London, E.C.4

The Shielded Four -electrode Valve
THEORY AND PRACTICE

By Captain H. J. Round, M.C.
Capt. Round is one of the greatest authorities in the
world on radio science and; ractice, and his book is a
complete guide to the principles under which this
latest and most remarkable valve should be operated.

Wireless -controlled Mechanism
For Amateurs. By Raymond Phillips
This book is an illustrated practical guide to the
making and using of short-range wireless control
apparatus, and it has been written so simply that it
can be understood by any enthusiast possessing an
elementary knowledge of wireless.

The Practical " Super -het " Book
Explains what the Super -het is, what it does, how it
works; and how to build up a number of super -het
sets made of tested, British -made components,.

The Short-wave Handbook
By Ernest H. Robinson (5YM)
Describes in very simple language the wireless ap-
paratus used in short-wave work, shows how to make
it and how to use it, and explains the technical prin-
ciples with which the beginner will need to become
acquainted.

The Practical Wireless Data Book
The intelligent novice and particularly the home con-
structor and the keen wireless amateur who is always
rigging up different circuits and experimenting for
progress, will find this Data Book extremely helpful.

THE BOOK OF THE NEUTRODYNE
By J. H. Reyner, B.Sc. (Hons.), A.M.I.E.E.

CONTENTS: Why Neutralising is Necessary; Systems of Neutralising;
Difficulties Encountered in Neutralised Circuits; How to obtain Good
Selectivity Without Loss of Quality; Design of High -frequency Trans-
formers; Lay -out in Neutralised Receivers; Some Suitable Circuits.

Price 1/6 net, or post free for 1/9

Have you got
your copy of
"The ALL METAL WAY"?

THIS booklet gives complete
instructions for building

high- and low-tension elimi-
nators; and there are chapters
on Alternating Current and
Rectification, Types of Elec-
tricity Supply, High -Tension
Trickle Charging, Low -Tension
Trickle Charging, Moving Coil
Loud -speakers, General Prin-
ciples and Methods of Rectifi-
cation, Smoothing, Trans-
formers for Eliminators,
Voltage Doubler Circuit,
Voltage Dropping, Types of
Rectifiers, etc.

If you are building an all -mains set,
send for this forty -page booklet-
the Coupon, together with 3d. in
stamps, will bring it to you by
return of post. Or if you intend
buying an all -mains receiver, make
sure that it incorporates the

aWESTINGHOUSE 4A4i.

METAL RECTIFIER
THE WESTINGHOUSE BRAKE & SAXBY

SIGNAL CO., LTD.

82, York Rd., King's Cross, N.1
Telephone - North 2415

The Westinghouse

Brake & Sails(

Signal Co., Ltd.,

82, York Road,

King's Cross, N.1

Please send
me your 40 -
page booklet,
" The All
Metal Way,
1931."

I enclose 3d.
in stamps.
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E
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Other SPECIAL
FEATURES CON-
TAINED IN THE
WIRELESS MAGA.
ZINE, JANUARY

Subsidised Opera dis-
cussed by Rachmaninoff.
What We Need in 1931 by
W. James. Home Record-
ing by J. H. Reyner. The
Regional A.C. Five-
s set with three screened -
grid stages-by W. James.
The Five -point Short.
waver-a powerful three-
val ver for world-wide
reception. Why the
Moving Coil is Right
by J. H. Reyner. My
Radio Resolution for
1931 by 16 well-known
personalities. and many
other interesting and
helpful articles.

In the JANUARY issue of the WIRE-
LESS MAGAZINE, now on sale, is a
SPECIAL 16 pp. SUPPLEMENT
containing full -page reports on
thirteen new sets. There are also
summaries of twenty-one reports
on receivers previously tested by the
WIRELESS MAGAZINE.

These sets form the cream of British
radio production for 1931-you can
buy with absolute confidence-we
test before you buy. Get your
copy of the January issue of the
WIRELESS MAGAZINE now,
price 1/., from all bookstalls.

WIRELESS MAGAZINE
JANUARY ISSUE NOW ON SALE, PRICE 1/-
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DOUBLE FAULTS
ONE of the most pulzling combinations

of circumstances which one may
encounter is that of a set which has more
than one fault at the same time. In the
course of ordinary testing the other day, I
came across a case of this character which
was solved fairly quickly by the application
of systematic tests. The fault and the
method of cure may be of interest.

The receiver was a large multi -valve set,
but the fault was confined to the last two
valves, and therefore, one may just as
easily consider it as occurring on a three -
valve H.F., detector, and L.F. set. The
first trouble was that no signals at all were
obtained. On removing the various valves
in turn the usual click in the loud -speaker
was not heard. The last valve admittedly
gave some sort of click, but it did not seem
to be up to the usual standard. An investi-
gation of the circuit was made, but no
obvious fault could be found in the last
valve circuit, and for the time being I
assumed that I was mistaken and that the
last valve was in order. No click of any
sort, however, was obtained when inserting
or removing the detector valve, and after a
further check on the circuit it was decided
that there was some fault with one of the
components.

A milliammeter, therefore, was inserted
in the H.T. negative lead. Then, on plug-
ging in the detector valve by itself, no
indication was obtained, indicating a break
in the circuit. As a matter of fact, how-
ever, the last valve was inserted in the cir-
cuit. Here a curious thing happened.
The current rose at once to a value of
several milliamps-not as great as I should
have expected for the valve in question, but,
nevertheless, a definite indication, The
current, however, immediately proceeded to
die away almos't to nothing. Every time the
test was repeated this effect was repro-
duced, which indicated that the low-
tension battery was clown.

A check on the voltage indicated that
this was the case, and that the battery had
inadvertently been allowed to become dis-
charged. It was delivering a voltage on
no load, but when current was taken, it
rapidly gave up its charge, and the voltage
fell to quite a small value.

Systematic Testing
The fault on the detector circuit, how-

ever, still existed, for even on using a new
L.T. battery (when the indication received
with the last valve was correct) no current
was obtained with the detector valve. A
voltmeter was then used to test the voltage
at all points in the detector circuit from the
H.T. up to the anode of the valve, and it
was found that there was no connection
through the transformer. The H.T. side
of the L.F. transformer showed the proper
voltage, while the anode side showed no
voltage at all, indicating a complete break.
The transformer was removed and replaced
by another one, when everything was satis-
factorily in order.

Both of these faults are comparatively
simple ones, and the moral of this article is
that the remedies are equally simple, pro-
vided one uses a systematic method of
investigation in order to locate the source
of the trouble. J. H. R.

"READERS' IDEAS AND.
QUESTIONS "

(Continued from page 35)
cannot cure. I have renewed the H.T.
batteries, tried an outside speaker, and
gone over all connections for a fault. I have
even replaced the grid -bias battery, but the
crackling still persists.

W. J. (Birmingham).
It appears that the primary winding of one

of your L.F. transformers has become broken
or fractured. We suggest you replace your
L.F. transformers, or have both tested through
for continuity. If you have only one trans-
former and one R.C. coupling for your two L.F.
stages, possibly the insulation of the coupling
condenser in the R.C. unit may be defective.
Suspect the primary winding of your trans-
former first, however, as the symptoms you
describe point to the transformer being the
culprit.-ED.

" Challenge Four "
SIR,-I have made IV the "Challenge

Four" receiver-except that as I have
been unable, so far, to get the volume con-
trol Regenstat, I have used a rheostat to
control the filament current to the first
S.G. valve. My trouble is incessant oscilla-
tion as soon as all three circuits are cor-
rectly in tune. S. B. (Middlesex).

The volume control variable resistance not
only permits varying the maximum potential
that is applied across the grid and filament of
the first S.G. valve, but it also gives rise to just
sufficient damping in the aerial -grid circuit to
prevent this circuit oscillating before the H.F.
tuning circuits. If the aerial system oscillates
before the other grid circuits, instability is sure
to result. We advise you to fit the special
volume control Regenstat : perhaps you can
order it direct from the manufacturers.-En.

The Regional Scheme
SIR,-I should like to tell you how much

I have been pleased at reading Ther-
mion's apposite remarks on " The Race for
Power" in AMATEUR WIRELESS. I can
confirm, as a distant listener (Isle of Man)
his testimony as to the inferiority in quality
of London Regional compared with 2L0.

I wrote to the B.B.C. about it soon after
Brookmans Park transmitter was started
up, only to receive a reply that as I was
outside the service area I ought to listen to
5XX.

I might, of course, have replied that I
could not always get the desired programme,
but the tone of the letter was so lofty, I
preferred to leave it at that.

S. S. (Castletown).

"Amateur Wireless and Radiovision." Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to "Bernard Jones
Publications, Ltd."

General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate sheets.

Contributions are always welcome, will be
promptly considered, and if used will be paid for.

Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manager, or The Publisher, "Amateur
Wireless," 58-61 Fetter Lane, London, E.C.4.

WHY
YOU SHOULD
INSIST ON

TUNEWELL
SIZES

AND PRICES
Standard.

25, 35, 50, 75
each 1/6

30, 40, 60, 100
each 1/8

125, 150 each 2/3
275 for 5XX

each 2/6
200, 225 each 2/9
250 each 3/3
300 each 3/9
400 each 4/3

Centre tapped
9d. each extra.

X type II- extra.

COILS
I.-Longer tuning range for each coil.
2.-Accurately Made, suitable for

ganging.
3. Solid construction; no cross wires.
4.-Accessibility of terminal.
5.-Price of whole range only a few

pence more than " junk " coils.
New dual range coil for 'Reiner/a cir-
cuits. X -tapped on both high and low
waves. Super -selective. 10/6
Tunewell range of speakers, including
plaque types from 28/6 to 42/-
" Challenge " coils for straight or S.C.
circuits. 10t6 each.
New " P.W." Coils, specially Wound
to " P.W." specification. 103.

H.F. CHOKE 977. efficient 6/6
TURNER & 'CO.,

54 Station Road, London, N.h.

H&B PERFECT KIT FOR
THE SHORT-WAVE

ADAPTOR

I Ebonite Panel 13 x 8 in. (Trelleborg) - -
E B. d.

a
2 '0002 add. low -loss variable condenser (Utility) 13
1 Filament Switch (Pioneer) 1
1 Pair of Panel Brackets (11. & B.) 1
2 Slow Motion Dials OHO ity) 13
1 Short Wave Inductance Unit (Eddystone type 585) 1 2
1 Valve Holder (Telsea) - - - - 1
2 .1 add. Fixed Condensers (T,issen) 5
2 VON mfd. Fixed Condensers (Telsen) 2
1 '8001 mfd. Fixed Condenser (Teiseu) I
1 3-meg. Grid Leak (Liberal 1
1 Grid Leak Holder (Lissen)
2 H.F. Chokes (Telsen) a
1 400 ohms Fixed Tapped Potentiometer (Lewcos) 4
1 Pre Set Condenser MOO to '080025 cord. (Sovereign) 2
1 Aluminium Screen 8 x 7 In. wills hole and Valve Holder for

S.G:Valve (H. & B.) - - - - - - - 8
1 Single Coil Holder (Lotus)
1 Terminal Block (Belling Lee)
2 Terminals marked Aerial and Earth (Belling Lee) - 6
3 Wander Plugs marked H.T. minus, H.T. plus 1, H.T. plus

2, (Belling Lee) - - - - - - - - 9
2 Spade Terminals marked L.T. plus and minus (Belling

8
Connecting Wire (Olarite) 6

3 Yards of this Firs (Le:reales) 4

Price of RR includes Panelalready drilled,
Cash Price £4:310Baseboard, all Wife and Screws needed.

NOTE.-If you buy this MT, eve build set FREE it desired.
H. & B. SCREEN WITH VALVE HOLDER COMBINED FITTED

COMPLETE WITH TERMINALS, 3/- Post free.
H. & B. RADIO CO., 34, 30, 38, Beak Street, Regent Street.

London, W.1. Gerrard 2834

EVERYMAN'S
WIRELESS
By Ernest H. Robinson (5 Y.M.)

A handy book telling in plain,
non -technical language all that
the average man needs to know
about Wireless.

CASSELL'S 3/6 net
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For Home Constructon
IF you are interested in doing odd prac-

tical' jobs in the home-and who is
not ?-and in making up simple things,
such 40 wireless cabinets, then you should
certainly get in touch with the Waverley
Book Co. Write, through my free catalogue
service, for a copy of an interesting booklet
describing " The Woodworker." 133
Set Makers' Parts

I can thoroughly recommend you to write
to Graham .Farish, Ltd., for a novel folder
just issued of handy parts for the home
building of sets. There are some fine tuning
condensers with bakelite insulation which
take up an extremely small space behind
the panel. 134

Everything for Wireless "
The Will Day slogan is "Everything for

Wireless," and I think that this is well
boine out by a new 1o4 -page catalogue just
sent to me. Components and sets of all the
leading makes are illustrated and described
in this. It is well worth having. 135
Clarith Reproducers

I am rather impressed by the new radio
gramophone made by Clarith Reproducers,
Ltd. This is quite a cheap model, but the
radio side does not appear to have been
overlooked as it is in some other modest -
priced radio gramophones. Full particulars
are available. 136
'A Fine Folder

Celestion do justice to their speakers in a
most excellently produced illustrated
folder which I have just received, and which
gives details of the whole range. The illus-
trations are so well done that you should

DOES YOUR SWITCH SPINDLE TURN ROUND ?

IF SO, YOUR SEI

"CRACKLES!"

111111111111111111

By FITTING .\

"BUSCO" SWITCH
your trouble is ended because there
is no contact point to turn round,
and when you "switch on" you
have contact tike a power switch.

WHY NOT FIT ONE?
They are as cheap as the inferior

but far superior in operation.
From your local dealer, or

BUSBY & CO., LTD. (Patentees)
Dept. A.W., PRICE ST., BIRMINGHAM

PAI
ANY MAKE

of L.F. Transformer, Loudspeaker
(except Blue Spot) or Headphones
repaired and despatched within 4S
HOURS. TWELVE MONTHS'
GUARANTEE with each repair. 4/ -
Post Free. Cash with Order.

Terms to Trade.

VoiSIFOIR,140
VETPAIIIR yet wi

Dept. 5.953,,
GARRATT LANE,
LONDON, 4.1iV.17.

not need further inducement to go out and
hear a Celestion speaker for yourself.

New Igranic Parts 137
'Write to Igranic for the new "Pocket

edition" of a catalogue of all the new parts
for home constructors. You will need this
if you are interested in the Igranic Elkon
metal rectifiers for home -built mains units,
for full details of these rectifiers are given.
There are some interesting and inexpensive
new Igranic chokes, transformers and
switches. 138
A Pole Finder

It is often handy to have a little gadget
which indicates polarity. The R.C. Pole
Finder is just the thing for most jobs. It is
fully described in a leaflet which can be
obtained free from R.C. Radio, Ltd.

Futuristic Sets 139
Have you seen the new Ferranti receivers

which have fabric -covered cases? Many
people speak highly of the new three-valver,
Model 32, full details of which, I see, are
given in a folder available. 140
For Television Enthusiasts

I see that in the new Peto-Scott " Easy
Way" booklet, particulars are given of
hire-purchase terms for Baird televisors.
This should make a big appeal to television
enthusiasts who want to receive the B.B.C.
Baird broadcasts without too great a cash
outlay. 141
Housing the Speaker

If you have a speaker chassis which is
rather unsightly, but which gives good
performance, then why not house it in one
of the new Camco speaker cabinets ? In
the new Cameo booklet I see that they have
a pedestal model, the "Regent," and a
cabinet model, the "Melodee," both of
which are cheap but appear thoroughly
well made. 142
Power Amplification

If you want to know just what power
valves are suitable for your set and the
best way to use them, then you should
certainly write for the new Osram booklet
on power amplification. This can be
obtained free through my catalogue service.

Dubilier Batteries 143
I see that Dubilier have H.T. batteries

both in the standard and triple capacity
ranges, while a special 6o -volt super-
power type is also available. Anything which
bears the Dubilier name can be counted as
high class, and when you get the new
Dubilier catalogue, I advise you to turn to
Section 5, where these H.T. batteries are
described. Grid bias batteries are also
available. OBSERVE R. 144

00111111=r

GET THESE CATALOGUES FREE.
Here" Observer'' reviews the latest booklets and
folders issued by well-known manufacturers. If
you want copies of any or all of them FREE OF
CHARGE, Just send a postcard giving the index
numbers of the catalogues required (shown at
the end of each paragraph) to" Postcard Radio
Literature," "AMATEUR WIRELESS," 58-614
Fetter Lane, E.C.4. "Observer " will see that
you get all the literature you desire.
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PREPAID ADVERTISEMENTS
Advertisements under this head are charge]
THREEPENCE PER WORD, minimum sharp

THREE SHILLINGS. DEPOSIT SYSTEM
As the Publishers cannot accept responsibility for tits

bona fides of advertisers in this publication, they have
introduced a system of deposit which it is recommends]
should be adopted by readers when dealing with person:
with whom they are unacquainted. it is here explained.

Intending purchasers should forward to the Publisher;
fie amount of the purchase money of the article advertised.
This will be acknowledged to both the Depositor and thy
Vendor, whose names and addresses must necessarily ba
given. The deposit is retained until advice is received of
the completion of the purchase, or of the article having
teen returned to and accepted by the Vendor. In addition
to the amount of the Deposit, a Fee of 6d. for sums of SI
and under, and Is. for amounts in excess of £1, to cover
postage, etc., must be remitted at the same time. In cases
of persons not resident within the United Kingdom doubt
tces are charged.

The amount of the Deposit and Fes.must be remitted blf
Postal Order or Registered Letter (Cheques cannot Le
excepted), addressed to
"AMATEUR WIRELESS" ADVERTISEMENT DEPARTMENT

58/6s FETTER LA.NE, LONDON, F..C.4

ALEXANDER BLACK, Wireless Consultant, will call and
cure your set. (London and Home Counties). Radio
Association appointed representative. Components anti
McMichael Portables on hire. -65 Ebury Street, S.W.1.
Sloane 1655. .

" REALISTIC SPEAKERS," wood diaphragm. ingenious
construction, unrivalled results, true to its name; chassis.
27/6, fit any unit; complete speakers, £3/10 to £25; write
for particulars, demonstrations daily.-Realistic Speakers,
72 Penton Street, London, N.1.

CHARGE YOUR H.T. FROM YOUR L.T. AT HOME.
Ec3nomy-w:th good reception. Equipment with hydro-
meter and diagram complete. 60 volts 7/6. 120 volts
10/6. Most reliable from (3 to 12) 10. V.T. Units. R.
Fox. 188. Combetwoll Grove, London, &E.).

STUPENDOUS OFFER!!! 2 valve A.C. and D.C. receivers.
complete. : 0 : 0 I C.O.D. Marvellous performance*
96 B:ockley Rise, S.E.23.

WIRELESS BARGAINS.- Three -valve brand new Port-
able Sets, best makes, from £5 19s. cash or 14/6 with order.
Three -valve Sets, complete, 63/- or 7/3 with order.-Below
Send to Fosters for latest Bargain List of Wireless Sets,
etc.-Fosters (Ilighbury). Ltd., 74 Highbury Park, High -
bury Barn, London, N.5. 'Phone ; North 4430.

WE WILL ACCEPT YOUR SURPLUS APPARATUS,
(making you a high allowance) in part payment for any
new apparatus; your inquiry will be dealt with promptly.
-Rostock & Stonnill, 1 Westbourne Terrace, S.E.23.

PRINTING PRESS with Type. 22s. 6d. Dirgain.-
Particulars, W. Webster, 291a, Normanton Road, Derby.

. THAT IS BEST IN RA
COMPONENTS

SETS ETC.

YOU CAN BUILD A
£ 4 0 GRAMO-
PHONE WITH

DRAWINGS FOR 0/-OUR SCALE
Book of instructions 3d. Catalogue
of Motors, Tonearms. Soundboxes,
latest internal amplifiers Gramo-
phones and Cabinets Free. Cash
or Terms.
W. BURT, 185 High St., Deptford

High -Grade
QUEEN ALE

SS CABIN
NNE STYLEET WIRE -

Hand French Polished
Figured Oak 65 5 0
Figured Mahogany 88 6 0
Figured Walnut 66 15 0

Carriage paid.
The Acme of Craftsmanship
Models from 62.2.0 to 620. Thirty

page illustrated catalogue, post free.
GILBERT, Cabinet Maker,

.E blished 1866. SWINDON

THE STANDARD
PLUG-IN COIL
Sold everywhere from 1/ -

DX COILS Ltd, London, E.8

1

matettr
WiretesjCOUPON

Available until Saturday
JANUARY 10, 1 931
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THERE IS A DUBILIER CONDENSER
THAT IS SPECIALLY DESIGNED TO
DO THE JOB BETTER-AND WITH
GREATER RELIABILITY -THAN
ANY OTHER CONDENSER

Use DUMETOIIMS where7..-er
iel:atle grid lece?s are required.

DCONDENSERS
UBILIE

DURILIER CONDENSER CO. (1925) LTD.,
Ducon Works, Victoria Road, N. Acton, London, W.3.

To Eneure Speedy

"CONFIDENTLY
RECOMMENDED"
AFTER EXHAUSTIVE TEST BY
"A.W." EXPERT TECHNICAL

ENGINEER
WHAT FINER TESTIMONY
COULD THERE RE?

RADIO EXPERTS
join with the
National Papers
in proclaiming
this fine set to be

THE LEADER OF THE (1 -VALVE CLASS
y

"All Electric 4"
Set complete. valve
S.G. receiver (as Ulm -
[rated on top of
net speaker) in hand-
some polished walnut
case ready for reception.
Provided with pick-up

eketo. Price £25 or
12.4.6 first payment.
Hear it demonstrated.

All Electric Set wira Pad
Cabinet Loud Speaker Com-
plete (as illustratyl). I ncor-
porzting the Wates eo
Double Cone Chassis and
\Votes Stir Unit. A -han I -
some piece with rettarltobl:
tonal quality 'and volume.
Price 01.6.0 or £L15.5 first
payment.

All Electric 'Radio -Gram.
Paillard Electric turn ta 61!
motor. Wales Double Cone
Speaker, Unit and Pick-up
and \Vates A.C. all mains
receiver and amplifier. A
superb instrument. Alahce-
any, £31.10.0 or 64.11.6 fast
payment. Walnut, £54.13.0.
Oak, £5).

Your dealer can supply. Guaranteed fir twelve months by:

The STANDARD BATTERY CO.
A.W.), 184 188, SHAFTEMURY AVENUE, LONDON, W.C.2

Delivery, Mention "A.W." to Advertisers
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NO MORE "BOOM "
NO MORE LOST NOTES
NO MORE DULLNESS
NO MORE CHATTER

EXPERTS
AGREE

upon the
superiority of the

iv

GECoPHONE
*GIS ITRED TRADE NIA RN,

MOVING, COIL
LOUD SPEAKER

Specifications and Prices :
CHASSIS ONLY

BC.1810. D.C. Chassis for 20o/
26o volts. BC.i8ioL, for ioo/
13p volts. PRICE

17:0:0
or 14/- deposit and 6 monthly papurnis of

L't : z : o.

BC.1805. A.C. Chassis for 200/
26o volts or BC.ISo5L, 100/130
volts, 40-80 cycles. - PRICE,
including OSRAM U.5 rectifier

110:10:0
or Et : t o deposit and 12 MOW* pay-

ments of 16/6.

MOUNTED ON BAFFLE
BC.1814. D.C. Model for 200/
26o volts. BC.18141, for too/
13o volts. PRICE

110:10:0
or ft : o oeposit and 12 monthly pay-

ments of 16:6.

BC.1809. A C. Model for 20o/
26o volts of BC .18o9L 100/130
volts, 4.0180 cycles. PRICE,
including OSRAM U.5 rectifier

£14:0:0
or fi elepositam112 monthly pay-

s of D 2 7. o.

Input ;Transformer giving alternative impedances supplied with
all models.

BAFFLE DIMENSIONS : Height 32 in., width 23 in., depth 93/_/.1 in.

Made in England. Sold by all Wireless Dealers.

BC.1810 L.
BC.18C5, L.

JANUARY 3, 1931

The New GECoPLIONE Moving Coil Loud Speaker
gives unprecedented brilliance of reproduction. A
new principle of construction-robust suspension -
the use of a special speech coil former-all contra-suf
to secure absolute balance and fidelity of tone 'with-
out any trace of defect. It is a highly efficient and
sensitive instrument which requires only so watts to
energise the field magnets to very high magnetic flux
density. Available as a unit or complete as described,
below.

WRITE for leaflet No. BC.5605, which
gives particulars of the full range of

GECoPHONE Loud Speakers.

BC.1814 L.
BC.1809 L.

Complete model. Handsome
decorative baffle, finished in

black and gold.

Printed in England. I'ublished by Bernard Jones Publications, Ltd., 58 Fetter Lane, London, E.C.s
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