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—from a simple Crystal Set
to a four-valve Receiver

published which deal with simple Receiving Sets

and also with more elaborate ones, but this is one
of the first R.P. Books in which the reader is given a
choice of both types of Sets.

CONSTRUCTIONAL Books have already been

Obviously a Book dealing with such-extrémes as simple
Crystal Sets, which can be constructed in an hour or two,
to a _complex and ultra-efficient 4-Valve Set is a very
useful adjunct to any Wireless enthusiast’s Bookshelf.

Its frank advice and help in the choice of Sets to build
will be appreciated by the complete novice, while the
more expert will be glad to have authentic constructional
details of the more advanced models:capable of receiving
American Broadcasting with certainty.

From all Booksellers or post free direct 2[8
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The B.B.C. as Secret Police

& ANY of our readers will
Nj have been astonished to
note in the issue of Radio
Tines of March 21 a column
headed *“ The Oscillation
Nuisance—An Official Effort to
Assist Listeners.”

The Officials of the British
Broadcasting Company, in this
¢ Important Notice,"” ask for in-
formation to be sent to them on
a particular Form, which should
state :—

Your name;

Your address;

Nature of complaint (duration,
intensity, whether constant or
intermittent) ;

Name and address of offender
(if known).

The note which appears under
this Form indicates that the in-
formation will be treated con-
fidentially, and with regard to the
third item, it is pointed out that
it s useless to make wild
guesses.

We believe that this is the first
occasion on which the B.B.C.
have gone to the extent of en-
couraging their clientéle to write
to them complaining of oscilla-
tion. It should be noticed, in the
first place, that the B.B.C.
have no control whatever over
receivers of broadcasting; the
Post Office is the responsible
authority for the supervision of
wireless receiving sets, and their
licence is the one we all hold. As
far as we are aware, the Post
Office has not handed over any
part of their responsibility or
their authority in the matter.

We feel that the B.B.C. can do
much to lessen the oscillation
nuisance, which has certainly
almost reached a stage where any
means should be employed to stop
it. That stage, however, has not
quite been reached.

We have every respect for the
B.B.C. in their attempt to lessen
the oscillation trouble, but we

rather feel that their enthusiasm
has carried them outside their
proper sphere - of activities, an
enthusiasm  which we have
occasionally noticed in other
directions.

We see no objection to the
B.B.C. inviting people to com-
plain to them of oscillation in
their district, but we do very
strongly resent the invitation to
supply the B.B.C. with the names
and addresses- of offenders.

Even if the British Broadcast-
ing Company had any status in
the matter, such an_ invitation
would be strongly resented by all
listeners. If, for example, the
British Post Office invited people
to téll them the names of people
thought to be offending, there
would be an outcry which would
find very strong voice in Parlia-
ment. How much more undesir-
able is it for a non-official body
to encourage giving information
against one’s neighbour:

Happily, those in authority in
this country have not invited
people to communicate to them

..their suspicions when an offence

has been committed. History in
past centuries, and even in this
century, has indicated that the
encouragement of giving infor-
mation to those in authority,
whether this authority has been
the Inquisition or the Secret
Police under the Czarist régime,
has led to the worst form of
despotism and misery,

Whien 'an important body like
the British Broadcasting Com-
pany practically invites listeners
to send them the names and
addresses of people they think are
osoillating, things have come to
a pretty pass. Although -the
offence of oscillating is not a
serious one in comparison with
certain crimes, yet the principle
is not altered, and the people of
this country resent any interfer-
ence with their liberty and peace.
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If the B.B.C. continues this in-
vitation, no one will be safe from
the secret postcard to the B.B.C.
which ‘¢ will be treated confiden-
tially,”’ and which, in most cases,
will be an outrageous, and some-
times spiteful, libel. Jones will
rot be able to meet Smith with-
out wondering whether he has
turned informer.

As a matter of fact, in ninety-
nine cases of a hundred, it is im-
possible to identify who it is that
is causing ‘the interference,
although in 75 per cent. of the
cases those suffering have their
own ideas, which are probably
entirely wrong. As one listener
said the other day: “ I know
exactly who it is that’s causing
the trouble. I can tell from the
sound of the whistle which direc-
tion it is coming from.’’ This, of
course, was not one of our
readers, but the ‘¢ important
official notice ’’ goes out to many
who are less enlightened.

We have too much respect for
the B.B.C. to suggest that they
should attend to their own busi-
ness. We believe that they
honestly consider that the end
justifies the means. We, just as
honestly, consider that the
method of inviting confidential
reports giving the names and
addresses of offenders is con-
trary to all British instincts.

In all friendliness we trust that

this error of judgment is not

repeated. The mere statement of
the B.B.C. that they did not wish
to adopt a ‘‘ policeman’s ” atti-
tude in no way glosses over the
fact that they desire to inaugur-
ate a system which is both un-
justifiable and likely to lead to
many abuses. In any case,
whether they wish to exercise it
or not, the B.B.C. have no status
as ‘‘ policemen '’; the most they
could do would be to act as a go-
between, passing on the informa-
tion of a common informer.
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Two Schools

MONGST the users of wire-
Aless apparatus there are

two schools of thought—
those who delight in a multitude
of adjustments and those for
whom the single control for all
tuning is the ideal. The former
class are well catered for, but as
for the latter it is too often
assumed that simplicity of con-
trol must necessarily stand for
inefficiency and that such sim-
plicity is impossible with multi-
stage receivers.  That such is
not the case is the purpose of
this article to show.

Simple Forms

In Fig. 1 we have the three
popular forms of single-control
tuners. One or other of these
forms is used in practically
every popular broadcast receiver.
The chief disadvantage of such
devices is their lack of selectivity,
and it is usually assumed that
if selectivity is to be obtained a
loose-coupler with at least three
controls is possible (Fig. 2). In
the conventional loose-coupler
the aerial circuit is tuned in some
fashion (such as by the slider
S), the coupling between L1 and
L2 being variable. The second
oscillatory circuit (closed circuit)
is generally tuned by means of a
condenser Cr. Much greater
selectivity and, on short waves,
slightly greater signal strength
is often obtainable by this means,
particularly when careful adjust-
ment of coupling and tuning of
both circuits is made. Except for
the sharpness of tuning, how-
ever, it is doubtful whether the
additional elaboration of this
method is justifiable.

A Modern Method

In Fig. 3 we have a more
modern method which possesses
practically all the advantages of
that depicted in Fig. 2. L1 is
now a fixed coil of a few turns
(say 6 to. 10 for broadcast wave-

The simplicity and convenience of *‘ one handle*’ tuning appeals to many enthusiasts.
shows how even a tuned H.F. set can be worked with one control.

HEEEEEEEEEEYEE SSEEEEaEEEEEEE aaEEaEEa6E G666 666996 06086558 8E5E g TEEEEEaESEEE

——> !
.’ :

T .s%;gll 2,
=<

S e
e -

Fig. 1..—Some common forms of
single control tuning.

v

lengths), whilst L2 is made of a
suitable size to cover the broad-
cast band. Such a coil can well
be about 60 turns of No. 18 or
20 d.c.c. wire on a 3-in. former.
The condenser C1 can be .ooo025
to .ooo5 ulF. Very sharp tuning
is possible in this way, and the
sole tuning control is Cr.

In Fig. 4 the circuit is shown
with one high-frequency . valve

Fig. 2.—A conventional
loose-coupler.

coupled by the tuned anode
method to a detector valve. If
we adopt the aperiodic aerial
method of obtaining selectivity
along the lines just mentioned it
will be found that the tuning of
the circuit comprising L2 and C1
is practically unaffected by
changes in aerial, or indeed in re-
moving the aerial from the set.

Y

£
Fig. 3.—A single control
loose-coupler.
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Single Control Tuning:

Its Practice and Possibilities

By PERCY W. HARRIS, Assistant Editor.

This article
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This being so we can arrange the
oscillatory circuit consisting of
L3, Cz to have the same value of
inductance as that in Lz, Cr cir-
cuit. We can then make con-
denser C2 of the same value as
Ci1, and connect the two sets of
rotating plates to the same shaft.
It must be pointed out here that
for this circuit a special condenser
is needed. We cannot use the
ordinary double condensers sold
for simultaneous tuning, as these
invariably have the two sets of
moving plates in contact with one
another. In this case we must
use two condensers, in which both
sets of plates are electrically in-
sulated from one another.

Precautions Necessary

For the successful operation of
this circuit one or two precau-
tions are necessary. First of all
it must be remembered that in
tuning the circuit L3, Cz the
valve capacity and other factors
enter into our reckoning, and for
this reason it is advisable to have
a very small condenser in parallel
with Ci, made in such a form
that its capacity can be accurately
adjusted once -and for all when
setting up the receiver. Such
a condenser can be made up by
using two metal plates of small
area (say a square inch), which
can be made to approach one
another by means of a fine screw
adjustment. L2 and L3 should
be carefully made to be as near
as possible identical, and when
preliminary adjustments are made
the small variable condenser Cj3
should be adjusted until the two
circuits come into resonance (the
variables being at zero). As such
resonance will almost invariably
be accompanied by self-oscilla-
tion a potentiometer P is fitted.

Use of Potentiometer
By its help a positive bias can be
put on to the first grid to stop
self-oscillation, and once a good
adjustment of this potentiometer
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Fig. 4—A single control H.F. and detector set.
condensers are controlled by a single knob.

hag been found it can be left so
set. Obviously one or two note
magnifiers can be added to this
pair of valves, in which case we
should get a 3- or a 4-valve re-
ceiver having only one tuning
control, i.e., the knob controlling
condensers Cr and C2. A further
advantage of this circuit is that
owing to the fact that a change
in aerial makes practically no
change in the tuning of the cir-
cuit L2, Cr, it is possible to cali-
brate the set for any aerial.
Strangely enough, such a re-
markably simple all-purpose re-
ceiver with a single calibrated
dial has not yet been placed on
the market, although for distance
work it would be far more
efficient than many single-control
sets consisting of a detector
with two-note magnifiers and
using one of the simple ‘methods
of tuning shown in Fig. 1.

Another H.F. Circuit

Fig. 5 shows another ‘‘ one-
handle *’ tuner with sharp tuning
and a stage of high-frequency,
this time an untuned semi-
aperiodic transformer T1 being
the method of coupling. Such
transformers, while not giving
the same degree of amplification
as the tuned type, are yet still
fairly efficient over quite a wide
band of wavelengths. They may
be made using No. 38 or 40 re-
sistance  wire. The primary
winding may consist of a single
layer of this wire on a 1-in.
former, about 350 to 400 turns
being used. The secondary
should be of the same number
of turns wound over the primary,
the two windings being separated

0
Lr
-0

The two variable

by a layer of waxed paper or
empire cloth.

Several H.F. Stages

Two and even three stages of
such aperiodic transformers can
be used, but in the event of more
than one such stage being fitted,
potentiometer control of the
grids should be introduced.

Resistance Coupling

It is not generally realised
that resistance capacity coupling
can be used on broadcast wave-
lengths, quite appreciable ampli-
fication per stage being obtained
in this way provided low-capacity
valves are used and careful
wiring adopted. Of course, the
amplification obtainable by this
method is far less than that you
can get with, say, the tuned
anode or tuned transformer
method, but against this, of

course, we have the great sim-
plicity of this method which is
quite useful when valve current
is easily obtainable and first cost
into

is not taken too seriously
agcount.

April 2, 1924

Modifications

Several modifications of the
methods depicted are possible.
For example, if we use in Fig. 4
a specially wound variometer in
which part of the windings  are
coupled to the aerial in the man-
ner previously shown, we can use
a variometer for tuning the plate
circuit. This can be operated on
the same shaft as the first vario-
meter. This method. however, is
somewhat more tricky to handle,
as the slightest change in
capacity makes a considerable
difference in tuning. For this
reason the method is only advo-
cated when a small fixed con-
denser is placed across each of
the variometers. Perhaps, best
of all, is to make one of these
condensers fixed and the other
variable, so that capacities can
be adjusted once and for all to
suit one another. Simultaneous
tuning of the two circuits is then
much easier.

On Matching

It has sometimes been thought
that unless condensers and wind-
ings are perfectly matched simul-
taneous tuning of two circuits is
impossible. Actual practical ex-
perience has shown me that
slight differences do not matter
a great deal, and I have been
able simultaneously to tune two
circuits on wavelengths as short
as 110-120 metres. The simul-
tancous tuning of two stages of
high-frequency has been achieved
on shorter wavelengths even than
these. So far as I know, how-
ever, very little experimenting
has been carried out along the
lines suggested in Fig. 4, and the
method is commended to all
readers who are experimentally
inclined.
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Fig.5.—A* one-handle "’ receiver with semi-aperiodic H.F. transformer.
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Eternal Hope

T is difficult sometimes for
Ieven the most naturally

truthful man to maintain an
unsullied reputation for veracity
once he becomes a radio addict.
Wireless, in fact, has much the
same effect upon its devotees as
the gentle art of angling, and,
when you come to think of it, both
make much the same kind of de-
mands upon their followers. Your
fisherman casts his line with the
hope that springs eternal in the
angler’s breast. He is always
trying for a big one, but he never
knows what will attach itself to
his deftly-cast fly. It may be
that he will hook only youthful
fish too young to know better. If
fortune smiles upon him he will
land a fair basket of respectable
fish. Should his lucky star be
really in the ascendant he may go
so far as to capture Old Bill, the
well-known monster trout who
has hitherto eluded all attempts
to compass his undoing. Again,
he may return home having
caught no more than several tufts
of buttercups, a selection of
branches, an ex-boot and a cold—
you never know. Like the angler,
the wireless man sets out full of
hope, and not knowing what he
may bag. His most cherished
wish is to pick up some faint
distant station that no one else
has managed to hear. He
fishes, so to speak, in the ether.
Sometimes he can get nothing
but broadcasting stations or
things like GNF and FL that are
within the power of the novice
whose home-made crystal set,
contrived from odds and ends, is
the radio equivalent of the youth-
ful tiddler fisher’s hedge stick,
bent pin and pickle jar. At
times again he enjoys good aver-
age luck, hearing comfortably all
the things that he ought to. But
there are moments of joy, of
triumph, of just pride when he
tunes in after long labour a voice
which though still and small is

yet quite plain, and whose nasal
accents eventually give clearly
and beyond any possibility of
error the call sign of some trans-
Atlantic station rarely, if ever,
heard before on this side of the
Herring Pond.

Both angler and wireless man
must study to be quiet. Both
must develop an iron self-control
in the face of pin-pricks from fate
exasperating enough at times to
make a saint fling his halo to the
ground and dance upon it. Both
want to talk shop at all times
and with all men. Both want to
spread abroad the glad news
when they have performed some
almost incredible feat — and
neither is believed when he does
so. This is one of the saddest
of thoughts, for wireless men,
like anglers, form one of the
most truthful sections of the com-
munity. If only scoffers would
realise as a scientific fact that
the signal strength of receptions
goes on increasing for weeks, or
even months, after they have ter-
minated, just as any self-respect-
ing fish continues to grow
heavier after death, we should
hear less of the taunts and gibes
that are too often levelled at the
heads of the two noble brother-
hoods.

The Sequel

Referring to = our friends,
Horace DPottlesdown and his
spouse, and the enthusiasm dis-
played by Horace on account of
his good wife's interest in the
more serious side of wireless,
there is a sad tale to tell.

After Mrs. Pottlesdown had
revealed her secret teaching the
quiet happiness of the domestic
hearth began to change.

It was about a week later that
the first tiff came. Horace had
always used high - frequency
transformers, but Amelia had set
out to convert him to a proper
appreciation of the tuned anode.
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Beginning in the friendliest way

-the discussion became first ani-

mated, then heated, then frankly
acrimonious.  He told her that
beginners always thought that
they knew far more about it than
the old hands, whilst she re-
taliated by saying that too often
the old hand was a mere stick-
in-the-mud.

Failing to convince the man
she set out to build a receiver of
her own, meeting her expenses
by economising in the house-
keeping account. The fact that
he was cut down to one egg for
breakfast and that hash became
the staple dinner dish had not a
good effect upon Horace's
temper.  When at the end of a
month or so she suddenly sprung
her new set upon him, gave him
a demonstration, and showed
him that it succeeded where his
own failed, I am afraid he rather
went in off the deep end. He
rebuilt his own set to show her
what the expert could do when
he was put to it. She, of course,
riposted by going just one better.
In the early days of the struggle
they were perfectly polite to one
another, but later, when they
wanted to use the aerial at the
same time, relations became so
strained that they were hardly
on speaking terms. She sought
to solve the problem by erecting
an aerial of her own, but this
merely opened the way for
further hostilities, for the party
who had been defeated either in
argument or in practical tests
could always get his or her own
back by howling down the other
when they had retired to their
separate wireless dens,

What is to be Done?

How it will all end I cannot
think. Meantime it is a pretty
kettle of fish. Certainly it has
brightened our wireless club
meetings in Little Puddleton, for
any discussion is likely to be a
lively one since Amelia and her
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spouse invariably take opposite
sides and go for each other
hammer and tongs. The most
dreadful moment will come next
month, when the club competition
for the best home-made set comes
off. Both, I know, are entering,
and I do not envy the judges
their job.

There is some talk of a deputa-
tion from the club being sent to
the Pottlesdown villa to endea-
vour to straighten things out by
arranging a kind of peace con-
ference.  The suggestion, I
hear, is that Amelia should be
urged to specialise on high-fre-
quency amplification and Horace
on low. Then they could make
a combined set, the rectifying
portion being provided by the
club  committee and being
regarded as neutral ground. This
might work, but again it might
not, for I am quite sure that the
high-frequency  partner would
blame the low-frequency valve
for all the defects in reception
and vice versa. - Anyhow, it is a
very difficult business and
reconciliation really ' seems im-
possible, for, as all wireless men
know, it is a recognised conven-
tion amongst experts that none
of them must ever admit  that

the wireless recelving

amateur who is handicapped
by limitations of space, environ-
ment, etc., may be great, but the
trials that beset the transmitting
amateur in similar circumstances
are ten times greater and more
difficult to overcome.

An interesting and entertaining
account of obstacles surmounted
in the erection of a transmitting
station was given by Captain
Hartridge, opening a discussion
at a meeting of the Transmitter
and Relay Section of the Radio
Society of Great Britain at the
Institution of Electrical Engineers
on Friday, March 14. The chair

THE difficulties that confront

any other knows anything at all
about the subject. Time alone
can tell what will be the outcome,

Components

Why, I ask, should not those
responsible be able to make
holders that will fit valves or
vice-versa. It is not quite fair, I
think, to turn out holders that
2re so tight a fit that the valve
must be driven into them with a
sledge hammer, for during this
process one is as likely as not to
inflict an injury which may impair
the working of the apparatus.
But there are still more fiendish
things than these. I bought a
holder the other day which
appears to have been designed by
the man who invented the rat-
trap. Your valve slips in as
nicely as you please, but once it
is in, it finds itself fairly caught
by the leg. In fact, with this
particular holder I invariably
have to use a boot-jack to free
the valve which it has embraced.

And then there are ‘‘ mush-
room '’  transformers. You
know the things I mean.. They
have four pins which fit into a
valve-holder.,  Here a splendid
jest has been perpetrated. You
purchase a new one which is not

The TRadio Society of Great Britain

Report of Informal Meeting of the Transmitter and Relay Section, held at the Institution of

Electrical Engineers on March 14th, 1924

was occupied by Mr. Philip R.
Coursey, B.Sc.
Captain Hartridge opened his

remarks by cataloguing the
obstacles that confronted him
when first setting out to design
his transmitter. The only source
of power supply was altermating
.current from the borough mains,
by no means best suited to trans-
mitting requirements, and the
only earth connection was a
water pipe situated 6o ft. below
in the basement. Moreover, he
was limited to a flat on the fourth
floor of a rather shaky house. and
it was impossible to run a gener-
ator without disturbing = other
occupants. Many arrangements
were tried for the supply of-high
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of the same make as those
already in your possession.
Expecting great things, you slip
it into the holder.  There are
two possibilities : either nothing
at all happens or all kinds of
things happen  with great
rapidity. Some makers, you
see, think that the pins which
look like the filament prongs of a
valve should be for the primary
and the others for the secondary.
Others juggle about with them,
giving you all kinds of combina-
tions. Hence, unless you are
wise enough to inspect carefully
before use and then to pull your
entire set to pieces in order to
alter the wiring, disappointment
is likely. I rather admire the
jester who has to do with the
drilling of holes for the attaching
screws in low-frequency trans-
formers, rheostats, condensers
and the like. Have you ever yet
found such a piece of apparatus
provided with tholes through
which the 4 B.A. screws which
you have in stock will pass? I
have not. About the only thing
that does seem to be standardised
is the $-in. bush for spindles of
various . kinds. I suppose we

must be thankful for this small
mercy. WIRELESS WAYFARER.

tension current, including dry
batteries and the saries valve
method of feeding H.T., all with
indifferent =~ success. Finally,
Captain Hartridge experimented
with a master oscillator circuit,
and by this means was able to
overcome the - disadvantages of
the high earth resistance.

The circuit employed, embody-
ing choke control for the supply
of H.T. from the A.C. mains was
illustrated on the blackboard, and
evoked a favourable discussion.

The meeting =~ possessed . an
added interest in being the first
to be held since the recent amal-
gamation of the Radio Transmit-
ters’ Society and the Radio
Society of Great Britain.
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Introductory to Telephony
Transmission

RIOR to the introduction of
Pthe thermionic valve there

were no really reliable and
convenient methods of transmit-
ting speech by radio. The use of
spark systems had been sug-
gested, but such methods were
quite unsuitable, because the
wave groups produced a note at
the receiving station which inter-
fered with the speech; moreover,
the portions of speech in between
the sparks were not reproduced.
It was realised at a very early
date that it was necessary to
employ continuous waves if the
transmission of speech were to
be a practicable proposition. We
therefore find that the usual
method of transmitting speech by
wireless, before 1913, was to use
an arc to generate continuous
oscillations and to connect a
microphone in series with the
aerial to vary the energy
radiated; the higher the resist-
ance -of the microphone the
‘smaller is the current in the
aerial circuit.  In all wireless
telephone systems we use a
*“ carrier ’’ current which is
varied by a microphone, and the
current, which is varied, is a
high-frequency one.

Microphone Current

It might be thought that we
could use the actual microphone
currents—perhaps after increas-
ing their voltage by means of
transformers — to energise the
aerial, but such method cannot
be used because such low-fre-
quency currents produce’ practic-
ally no radiation. By using radio-
frequency oscillations and by
causing them to produce a vary-
ing effect on a distant receiving
station, we can successfully
transmit speech by wireless
means. When the radio-frequency
waves are received, they are
rectified and only audio-frequency
telephone currents are passed on

C.W. and Telephony Transmission
Using Valves

No. XII.

By JOHN SCOTT-TAGGART, F.nst.P., AM.IE.E,

to the telephone receivers; the

high-frequency waves, therefore,.

only serve to carry the telephonic
currents through space. Receivers
using valves should not oscillate
when receiving speech.

Methods of Modulation

We generally use the term
‘ modulation ”’ to express the
effect on the radio-frequency
currents of the microphone’s
varying resistance during speech
transmission. There are numer-
ous methods of modulating radio-
frequency currents, but these may
be classified under the following
headings :—

(a) By varying the magnitude or
amplitude of the oscillations
and, therefore, of the waves.

(b) By varying the wavelength
of the radiated waves.

(c) By a combination of the
above two methods.

We usually modulate the radio-
frequency waves by altering their
amplitude in such a way that the
amplitude depends wupon the
microphone currents. The most
direct way of varying the ampli-
tude of radiated waves is to in-
clude a microphone directly in
the earth-lead; since the aerial
current has to pass through the
microphone, speech will vary the
total aerial resistance and, there-
fore, the aerial current.

Another Method

The other method of modula-
tion, which consists in varying
the wavelength of the transmit-
ting station, is rarely used,
although it plays a part in prob-
ably all modulation systems.
When it is employed deliberately,
the microphone is caused in_some
suitable manner to vary the wave-
length of the waves radiated
from the transmitter; the actual
extent of the variation is made
to depend upon the variation in
microphone resistance. .In such
a system the receiving station is
tuned to the normal wavelength;
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when speech is being transmitted,
the receiving circuit will be more
or less out of tune with the in-
coming waves, the length of
which is continually varying.
The result at the receiving station
will be between the incoming
wavelength and the wavelength
to which the receiver is tuned is
varied. The third class of modu-
lation is nearly always accidental,
since it is practically impossible
to prevent the first two methods
from being present.

Subdivisions

We can sub-divide the systems
of radic-telephone communication
into two further classes :—

1. Systems using a carrier-
wave.

2. Quiescent aerial systems.

A carrier-wave- system, as its
name implies, utilises a steady
stream of waves which is modu-
lated at the transmitting station.
When not speaking, there is still
a normal radiation from the
acrial, which would give a steady
note at the receiving station
working  on the heterodyne
principle. This continuous radia-
tion from the transmitting acrial
means a great wastage of power
at the transmitter and also results
in greater interference at wireless
receiving stations. To overcome
these -disadvantages we may
employ a quiescent aerial system
which only radiates waves when
there is actual speech; although
the modulating currents are
carried by radio-frequency waves,
yet there is no continuous carrier-
wave,

In Line Telephony

We could obtain a similar effect
in an ordinary line telephone
arrangement by using a micro-
phone of very high resistance.
The current in the line circuit is
normally very small or negligible,
but when the microphone is
spoken into a substantia] current
of - varying magnitude flows
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“‘thréugh' the ¢ircuit' and “operates
‘the telephone receiver. We
could, theoreticallv; employ a
microphone of high normaj resist-
‘ance in the earth-lead of an arc
-generator to produce a quiescent
aerial effect.  Most practical
‘quiescent aerial systems usually
radiate to a small extent, even
when not speaking. It is to be
understood that it makes no
“difference to the quality of the
speech whether we vary the
radiated energy from zero be-
tween zero and the maximum
value, or between points above
and below a steady normal value.
We could, in fact, obtain per-
fectly good speech by simply
varying the output from the
aerial either above or below the
normal radiation. In the former

A
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VERY  constructor has
Eoccasion now and then to
shorten small screws by
cutting off portions with a hack-
saw. All those who have carried
out this process know what an
exasperating business may follow
when an attempt is made to in-
duce a shortened screw to start
in the female thread prepared for
it. With large screws it is not
a hard task to trim up the ends
with a fine file so that they start
without much trouble, but when
we come to small fellows, such
as 4, 6 and 8 B.A., then matters
become very much more difficult.
The reason is that their fine
threads are slightly mutilated, so
that the first turn cannot obtain
a grip in the nut or tapped hole
into which it is meant to go.
Here is a very simple tip which
will save any amount of trouble.
Before shortening a screw, take
a nut of the same size and pass
it on right, down to the head.
Then cut, using preferably a fine-
bladed jeweller’'s hacksaw, and
trim up with a small file. Now
unscrew the nut until the point
of the screw is just level with its
outer surface. At this moment a
slight jamming effect will be felt
owing to the mutilated end thread
coming into contact with those in
the nut. Take a screwdriver and
work the screw two or three
times in and out of the nut.
This will smooth off any rough-
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' “case,” however, "'we will' not be

obtaining complete modulation ;
we will only be modulating a
portion of the radio-frequency
energy radiated; the unmodu-
lated portion will be wasted,
although it will have no injurious
effect on the speech receivd. The
most efficient system is one in
which the radio-frequency output
is varied - between . zéero and
maximum value,

Coming to a more detailed con-
sideration of valuable methods of
modulation, we can classify such
systems as follows :—

1. The method of varying the
character of the energy in the
aerial circuit without directly in-
fluencing the generator of the
radio-frequency current.

2. The methods in which the

nesses and will straighten out
the thread at the end. It will
now be found that the screw will
start quite easily. If a die of
appropriate size is available, it
is, of course, an improvement to
use it rather than a. nut, but the
latter will answer quite well.

R. W. H.
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Getting at Awkward
Nuts

A very useful gadget for get-
ting at nuts which are in awk-
ward positions may easily be
made, as shown in the accom-
panying diagram. Some fairly

1R

Brass Strip

N
A-To SuiT FeaTs oF BANur>

Constructional details of the spanner.
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power developed by the generator
is varied by causing the micro-
phone to act in some way on the
generator itself;
3. Separately excited systems
in which:
(a) the high-frequency gener-
ator is itself affected by the
microphone currents;

(b) the radio-frequencv cur-
rents are modulated -in
between the generator and
the amplifier;

(¢} modulation is obtained by
causing the microphone
currents to act in some
way on the amplifier,

The individual methods will be

fully explained when we discuss
them in detail with reference to
particular examples.

stout gauge of strip brass should
be procured and bent to shape.
The slots should then be cut to
suit the size of the flats of stan-
dard B.A. nuts. Three of these
spanners could he made. One
for 2B.A., one for 4B.A., and one
for 6B.A. nuts,
H. B.

{ TYPE W1 RECEIVER i

SIrR,—Some time ago I made
the sixth set I have had in four
months, using the same com-
ponents each time, which means
that I am, perhaps, hypercritical
as to results obtained. The last
set is the type Wi, and though
I would hesitate to say this com-
bination is a permanent installa-
tion, still it is incomparably the
best I have seen or had.

All my tuning is with loud-
speaker only, as I do not use
'phones at all. I have omitted the
.0001 series tuning condenser.

With 6o v. H.T. and carefully
adjusted filaments, I can tune in
all British stations at L.S.
strength, quite clear and audible
at 24 ft. The foreign stations
(below 500 metres) are obtained
with equal ease, and the recent
transmission from Le Journal,
Paris, was extraordinarily loud
and clear.—Yours faithfully,

PERCY VARLEY.

Kingston-on-Thames,
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Unit No. 8
This unit takes the form of a
variable condenser, and as

several makes of condensers are
now procurable at reasonable
prices, only the method of
assembling these to the panel is
described. A photograph of the
complete unit is shown in Fig. 35.

Fig. 36.—Details of panel drilling
and connections.

Panel Drilling

Details of the panel drilling
are shown in Fig. 36. Two
holes are made to clear the
screws of terminals T1 and Tz,
and then two holes are drilled
to clear the screws of two stop
pins. A centre hole is drilled to
clear: the spindle bush of the

OST of us, when we instal

sets, rig up a moderately-

good earth, and do not
bother any further about it so
long as the set works satisfac-
torily. As a matter of fact, the
earth is one of the most important
factors in reception, and a little
time devoted to experiments with
earths of various kinds will lead
to a great improvement in results.
If you are working upon a water-
pipe earth spend an afterneon
when you have nothing better to
do in rigging up and testing out
a direct earth connection made to
a buried piece of metal or to a
stout rod driven into the ground.

S S A G eSS UEECEREREEENAEaRaNiEN/SEdnNEENRNORUEERERS

An Experimenter’s Unit Receiver

By H. BRAMFORD

The following is the ninth of a series of articles which -began in
Vol. 3, No. 9.

Wireless Weekly

. Fig. 35.—A top of panel view of
0 the unit.

variable condenser. For this as an aerial inductance, and is
purpose it is adwvisable to use tuned by the condenser Cr. A
< further circuit is shown in
\y Fig. 38, using unit No. 7 (Li)
in parallel with the condenser
V7 U (C1), both being placed in series
;qaz”s TC AT - with the aerial. ~ This arrange-

i

M

Fig. 37.—A circuit using the con-
denser for tuning the aerial.

condensers which
one hole for fixing.

require only

L2 . e~
Assembling TALLED AﬂZ/A{/EP

First mount upon the panel INDUCTANCE

the terminals T1 and T2; next
assemble the scale by means of
the two stop pins as shown in
Fig. 36. - Fix the condenser to
the underside of the panel and
assemble an ebonite knob and
pointer on the projecting spindle.
Connect terminal T1 to the fixed
vanes of the condenser and ter-
minal T2 to the moving vanes.

= £

Fig. 38.~Showing method of using
the condenser and loading coil as a
wave-trap.

ment may be used as a wave
trap. Unit No. 1 (L2) act as the
aerial tuning inductance, and a
L.F. amplifying unit as pre-
viously described may be added
if desired. The next units to be
described will enable the operator
to employ reaction.

Operation

A circuit involving the use of
this unit is shown in Fig. 37. In
this case unit No. 7 (L1} is used

Finding the Best Earth

LI LYY YT YY)
s0s000000000000

Try the effect of using first one
and then the other, and finally ate earth connections simultan-
both together upon a given eously unless they consist of
signal. Usually, you will find plates buried upon the ecircum-
either that the waterpipe connec- ference of a circle at whose centre
tion gives better results than the is the receiving set. But there
direct earth] or wice versa, and are occasions in which better
one of them may be markedly results are obtained by using both
superior. If it is not the one waterpipe and earth connection at
that you were previously using the same time; at any rate, the
your subsequent procedure  is experiment is worth trying.
clearly indicated. It is usually a R.W. H.
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bad practice to employ two separ-
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The cabinet encloses the whole of the apparatus, including’ all
batteries. :

dicated the leading particulars

of the cabinet broadcast
receiver designed by the experts
of the British Broadcasting Com-
pany and installed at Buckingham
Palace. This week we are able
to give our readers further photo-
graphs and fuller particulars,
which we believe will prove of
considerable interest to beginners
and more advanced students. The
general appearance of the instru-
ment can be gathered from our
right-hand = photograph, ' which
shows the exterior of the cabinet,
which, by the way, was made by
a well-known London  firm of
house furnishers. When the two
doors are opened we find on the
right-hand side the mouth of a
loud-speaker, whilst on the left
are seen the valves and tuning
controls. These details were well
shown . in the photograph . pub-
lished. last -week. .Four pairs of

]’ N -our:last-issue we briefly in-

telephones ‘are = contained in a
drawer when not in use.
General Convenience
Considerable: ingenuity has
been displayed by the designers in
arranging everything possible for
COPPER PLATE
To HATHIO V)

Reacrion VALVE

o *J Con Mo oeR
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simplicity of control and comfort.
There are but two main controls,
these being a pair of knobs, one
of which controls the aerial tun-
ing condenser and the other the
reaction. In view of the fact
that the instrument will be
required to receive any broadcast
messages that may be sent out,
provision is made for the recep-
tion of the proposed 1,600 metre
signals. A switch is provided to
cut in and out the additional coil
required for this purpose, while a
sccond 'switch provides for a
change from telephones to loud-
speaker. When it is desired to
use the head telephones a small
distributor panel can be pulled out
and into these the instruments are

plugged.
General Features

The set is completely self-con-
tained, there being no exterior
aeria] or earth connection. Bat-
teries, both low and high tension,
are also included in the cabinet.
The aerial and earth (or rather the
capacities playing the part of
these two), are two sheets of
‘copper, one concealed in the top
of the cabinet and the other in the

‘base.

The wire connecting the lower
capacity plate to the instrument is

CoUNPLING ToH 7+ ] 70
Resiszances < (20 V) NoTE
-+ — A
70000 G

|

A

O con

FOR.
1600M
WAVES

—t . COPPER PLATE

Circuit on the H.T. and detector panel.
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An interesting
New Instrument
installed at
Buckingham
Palace
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carried up one leg of the cabinet.
As generally arranged with this
capacity aerial, the set will receive
2LO in excellent strength, but
will not normally receive the more
distant stations.  These can,
however, be brought in if neces-
sary by attaching the more con-
ventional outside aerial and earth
connection.
Number of Valves Used

Seven valves are used in all,
but owing to the peculiar arrange-
ment of the first two these act as
one, and therefore the instrument
is really a 6-valve receiver. There
are two stages of high-frequency
coupling, a detector valve, and
three stages of resistance capa-
city coupled note magnification so
as to give the purest possible
reproduction,

Technical Details

At the foot of this article will
be seen in detail the circuit
diagram of the complete instru-
ment. It will be noted that the

rids of the first two valves are
in parallel, a reaction coil being
included in the plate circuit of the
first valve, which incidentally is
fed from a j3o-volt high-tension
battery. The object of this first
valve is solely to provide reaction
effects, the necessary coupling

EEEEEEEEEEEEEEEE
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A door at the back of the cabinet allows the components
to be examined.

between the reaction coil and the
tuning coil being provided by a

FROM
DETECTOR

WE

RE
CHOKE

e

sy,

il
T ]

Circuit of note-magnifying portion, including switch for
telephones or loud speaker.
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conventional three coil-holder.
One socket of the coil-holder is
used for the reaction coil, a
second for the tuning.coil, and a
third for the additional loading
coil, which is brought into circuit
when it is desired to receive 1,600
metre signals. The tuning coil
may be a No. 50 or 75, and the
reaction coil 75 or 100 of any of
the well-known makes if readers
desire to reproduce this portion of
the circuit. The loading coil for
the 1,600 metre wave will
probably be 100 or 150, which,
being placed in series with the
orcdinary tuning coil, will gain in
inductive value by being coupled
to it in the coil-holder.
High-frequency Amplification
High-frequency amplification is
obtained by resistance capacity
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coupling, the values of which are
given in the circuit diagram. It
i1s generally thought that such
coupling is unsuitable for broad-
casting wavelengths, but if the
set is suitably designed with low-
capacity valves, such as are used
in the present set, useful amplifi-
cation can- be obtained, although
not so great as is possible with
thre more efficient transformer or
tuned anode couplings. As, how-
ever, there are no variable factors
in resistance coupling it is desir-
able for simplicity in manipula-
tion.

The detector valve, which, with
the high-frequency and the re-
action valve is of the tubular low-
capacity form, passes its energy
to a power amplifier, also resist-
ance coupled, situated below the
other valves. The values of the
resistances and condenser are
also given in the circuit diagram.
Finally, a simple switch changes
over the plate of the last valve to
telephones or loud-speaker as
required. When on telephones
the voltage on the last valve is
considerably reduced, as the
strength needed is not so great
as with the loud-speaker,

Interior Construction

The photograph on the night
hand side of page 551 shows the
interior of the cabinet viewed
fromn the back.  Two coils are
clearly shown in the three coil-
holder, the third coil for loading
the longer wavelengths being
obviously unnecessary at the pre-
sent time. On the right-hand
side of the upper shelf can be
seen the filament resistance whicft
is in series with the first four
valves, and is adjusted once and
for all when the batteries are in-
stalled. In thé lower section is
the power amplifier unit, the two
large tubes being two of the
rods of the resistance-capacity
coupling. The fixed condensers
shunted across the various high-
tension leads can also be seen.
One end of the radio-frequency
ohoke can also be discerned on the
extreme right.

The copper sheet capacity
aerial (strangely reminiscent of
the old Hertzian oscillator) is
somewhat of an innovation in
broadcast receivers, and can well
be given attention by the experi-
menter. We shall be very pleased
to hear from any readers who
try it.
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Random Technicalities

By PERCY W. HARRIS, Assistant Editor

Hints on Square Section Wire.

SRR DDDD
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T the present time all the
Avendors of square section
4 Rtinned copper wire for
wiring up receivers arc being in-
undated with orders. I have
purchased this wire (it is best

* bought of No. 16 gauge) from

several firms, and in most cases
it is of excellent quality. Some
less scrupulous dealers, however,
are selling soft rubbish of very
little use.  The correct kind of
bus-bar wire is quite stiff, and
with a smooth shiny finish. It
should not look rough or leaden.

There is no question that sets
wired up in this way have a much
neater and more finished appear-
ance than those where insulating
tubing and thin wire are used.
The Germans were the first to use
this kind of wire and later the
Americans took it up. It now
seems quite permanently estab-
lished in this country, and its
careful use should make for
greater efficiency.

O 0 ]

A few hints and tips on using
this wire may prove of value at
the present time. Personally I
find it best to use a very hot sol-
dering iron, well tinned. Tao
much reliance should not be
placed upon the tinned coating of
the wire, and it is always prefer-
able to tin the end of each wire
additionally, before making the
joint. The screw shank, or
whatever is to be attached to this
wire, should also be well tinned.
A simple method of making a
very neat join is to melt a little
solder in an old tin lid, and whilst
it is melted dip the end of the
wire to be soldered into the
molten metal. Just before the
solder sets the end of the wire
should be withdrawn, and if it is
done at the correct moment a
fragment of solder will adhere
like a rough drop to the end.
When the end of the wire is
placed on' the screw or other

552

point to be soldered and a hot
iron is applied, the drop of solder
on the wire and that on the end
of the point will run together
into a nice smooth and strong
connection.

0 0 O

Always bend the wire to shape
before attempting to solder up,
for it you try and shape it after
one end has been soldered you
are practically certain to break
oft your connection, or at least to
loosen it. Do not try to bend
the wire with your fingers, but
usc instead a pair of square-
nosed pliers. The wire bent in
these pliers will have a nice sharp
angle which will add greatly to
the appearance of the set. Some
people hold that the sharp bend
is detrimental, but personally I do
not think it is.

0 ] ]

Where one wire has to be
joined to another you have a
choice of two methods. - One is
to tin the side of the wire to
which you wish to solder a fur-
ther piece, and then to make the
drop of solder previously men-
tioned on to the wire which will
be joined. If the wires are now
applied to one another and a
good hot iron well tinned is used,
a sound connection can be made,
but if additional strength here is
required it is desirable to bend
about 3-in. of the end of one of
the wires at right-angles, so that
it can be laid along the side of
the wire to which it is to be sol-
dered.  Tinning should be car-
ried out as before. If now the
hot iron is applied the solder will
run together along this 3-in.
length and make a much stronger
join than would otherwise be the
case. It is wise to wire up port-
able sets in this way to save the
joints coming apart with vibra-
tion.
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Fig. 1.—The ST100 circuit using constant aerial tuning.

HE STroo circuit may very
readily be connected up on

the Wireless Weekly Omni
receiver. Fig. 1 shows the
STroo receiver using constant
aerial tuning.

In this circuit C3 has a
capacity of o.ooor uF, L1 is a
No. 75 coil, while Cr is a 0.0005
#F variable condenser. The fixed
condenser C2 has a capacity of
o.co1 uF, while C4 has a value
of o.0005 uF. The inductance L2
is a No. 50 plug-in coil, or a
No. 75 for the longer wavelength
broadcasting staticns. The vari-
able resistance R3 has a maxi-
mum value of 100,000 ochms;
the condenser Cs5 may have a
capacity of o.coz uF, or o.004
#F; when using the Omni
receiver, a capacity of o.00z2 uF
is used. The high-tension battery
has a value of 100 volts. At the
point X in the circuit, a grid
battery, such as a flash lamp
battery of 4% volts, may be in-
cluded, so as to give both grids
a negative potential; very fre-
quently this battery may be
eliminated from the circuit with-
out any ill effects whatever, but,
on the other hand, a certain
amount of negative grid bias is
frequently beneficial with some
valves.

Connections

The following table indicates
the various connections which
require to be made:—
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ST 100 On The

Omni Receiver

By JOHN SCOTT-TAGGART,
F.UInst.P., AM.I.EE.

A further chat dealing with
circuits which may be experi-
mented with on the Omng

Receiver
S8 A0SR CENEEEESESEEPFPEETES

Coils

As regards the inductance
coils, the back one of the three
coil holders on the side of the
cabinet should have a No. 50,
which will be in the aerial circuit.
The middle coil holder may have
a No. 50 or a No. 75 plugged
into it. These coil holders should
be kept well apart at first. Tun-
ing is acoomplished by means of
the two condensers Cr and Cg4,
and practically the only adjust-
are these two
When good signals
are being obtained, carefully re-
adjust the crystal detector until
response  is
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obtained in the loud-speaker or
If one is
anxious to obtain the absolute
maximum output, it is desirable
to detune one of thé condensers
C1, C4, and to adjust the detector
on weaker signals. The next step
in the operation of the set is to
bring the reaction coil closer to
the aerial coil, at the same time
retuning on C1 and C4 at every
small movement of the reaction
If the signal strength does
not increase, try reversing the re-
action coil. This may be done by
disconnecting the leads between

9 — 10
30 — 10
29 — §2 ments required
29 — 37 condensers.
30 — 38
52 — 48
32 — 40 the maximum
12 — 36
44 — 40 telephone receivers.
4 — 17
17 — 18
25 — 26
26 — 15
7~ 24
18 — 20
28 — 22
21 — 1§
56 — 14
55 — 48 !
6 — 23 coil.
31 — 24
2 TG
31 — 46
[
! ; 2
= ] °
A T
: o (]
i v B
g ° °
|
i %zs ;i!ze
5 RECT
i
1
: %u %42
i 49 - s0
L

e nemmss e G e mem G m e R E S Cm - Sre e nE S e S mae =t .- - ———————-

Lo L TIPSR |

t

Fig. 2.—The terminal board.
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1+—2, and 9—10, and join 2 to 9
and 10 to 1.

Experiments with the ST100

An interesting experiment is to
try reversing one of the leads to
one of the intervalve trans-
formers.” This may be done by
disconnecting the leads between
56 and 14 and between 535 and
48. Now connect 55 to 14 and
56 to 48. It is quite likely that
this will increase the tendency of
the set to buzz at audible fre-
quency. If the tendency to buzz
is greater than before, revert to
the old arrangement for ordinary
working. If there is still a
tendency towards grumbling, the

knob controlling the 100,000-chm
resistance, on the front of the

panel of the set, should be turned,

more to the right, so as to reduce
the resistance. When the reaction
is not tight, it is quite possible
that good signals will be obtained
without any buzzing, even with
the knob turned completely in an
anti-clockwise direction.

Another experiment which
everyone should try is to connect
different capacities across the
primary T3 of the intervalve
transformer coupling the first and
second valves. This is done on
the terminal board by joining 7
to 39 and 15 to 47. This puts a
o0.002 pF condenser across the

FACING THE GERMAN MICROPHONE
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primary T3. Having noted the
effect, try a variable condenser.
All that is required now is to join
7 to 34 and 15 to 42.

Another experiment for those
who desire to receive 2LO is to
try using a No. 75 coil in the
anode circuit instead of the
No. 50 just recommended. We
now need to use a condenser of
lower minimum capacity, and
this is done by connecting a
condenser in series with the
0.0005 uF condenser previously
connected in circuit. The altera-
tion to the terminal panel is as
follows :—

Assuming that we are still
working on the original master
key, and that the condenser
34—42 is not actually in use, dis-
connect the lead between 25 and
26 and between 26 and 15; join
25 to 42 and 42 to 15, and join
34 to 26. The two variable con-
densers, 18—26 and 34-—42, are
now in series, and the anode coit
17—25 is now replaced by a
No. 75 coil, which should now
bring in 2L.O at even better signal
strength than when a No. 50 coil
is employed, although this will
not be noticeable when within 10
miles of 2LLO, because in any case
the signals will be very loud.

BDDEOHBDDBBPIPDDBDBE

The  Italian Opera
singer, Pasquale, singing
into the microphone at

the Berlin (Radiostunde)

studio.

Notice the difference
between this instrument
and that used in the
British studios. - The
German = broadcasting
programmes are steadily
Improving.
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HEN . all the necessary

‘;‘/ holes have been drilled in

the panel, and the. com-
ponents mounted, as described in
our last issue, the wiring may be
commenced. Use No. 20 tinned
copper wire, covering it with
systoflex tubing.

A detailed wiring diagramis seen
in Fig. 10, and as all points to
which contact has to be made are
numbered, and a list of points to
be joined is given, the process of
wiring up is greatly simplified.

Numbers Allotted to Components

Circuit changing terminals, T1
to Tr2.

A,1;A1,2;B,3;C,4;D,5;
E, 6.

.0001 constant aerial condenser,
7, 8. :
Aerial tuning condenser, g, ro.
100,000 ohm resistance, 11, 12.

First valve, P, 13; G, 14;
filaments, 15, 16.
H. F. Transfr., IP, 17; OP,

18; 1S, 19; OS, 20.

Second valve, P, 21; G, 22;
filaments, 23, 24.

L. F. Transfr., IP, 25; OP, 26;
IS, 27; OS, 28.

Transfr. bypass condenser, 29,
20. Grid condenser, 31, 32.

Grid leak, 33-3¢4. H. F. tuning
condenser, 35, 36. H. F. fixed
condenser, 37, 38.

Telephone bypass condenser,
39, 4o0. Filament resistances,
R3, 41, 42; Ry, 43, 44. HTy,
455 HT2, 46 HT —» 475 LT +,
48; LT — GB +, 49; GB —50.

Aerial tuning coil, 51, 52.

‘Connections
(1—7), (31—2—8—9—12-—14),
(3—s52), (4—10), (5—28—30),
(6—41—43—49), (11—15—20—
23—47—48), (13—17-35—-16),

(16—42), (18—T11—396—T5), (19
—32—33), (21—T10), (22—31—
34), (24—44), (25—T2), (26—Ty),

A Two Valve Dual Receiver

Type W3

By HERBERT K. SIMPSON

Below will be found further constructional details together with wiring diagram of the

two-valve dual receiver.

(Cancluded from Vol. 3, No. 16, page 530.)

(27—29—s50), (36—T7—37), (38

—T8), (40—T12—4s), (46=T3),
(T1—Tyg).

A dimensioned view of the
cabinet is given in Fig. 9. The
work is carried out in 3/8 in.
finished mahogany, and should
present no difficulty to the con-

structor who has a little know-

EDITORIAL TEST
REPORT ON THE
TYPE W3 RECEIVER.

This receiver gives loud-
speaker results of medium
magnitude on theindoor aerial,
and really good results on the
75 ft. aerial (single wire). The
results with the set on local
broadcasting (12 miles distant)
were no better than a valve de-
tector followed by a low-fre-
quency amplifier, reaction on
to the aerial being used.

As regards distance range,
the dual circuit under test was
found to be more effective than
the detector and note magni-
fier type of receiver.

ledge of wood-work. If desired,
the cabinet could, of course, be
bought from any firm of cabinet-
makers, and the price given is an
outside figure for a profession-
ally-made article.

The panel is secured to the
cabinet by means of one wood
screw near each corner, the holes

for these being shown in the
drilling diagram.

For broadcast wavelengths,
the aerial coil L1 may be a No. 50
and the reaction a No. 75. The
high tension battery should have
a voltage of %o—100 volts,
especially when the dual circuit
is in use. As the carbon com-
pression type of filament resist-
ance is employed, either bright
or dull emitter valves may be
used, without alteration to the
existing apparatus.

Testing

It is best to commence by using
the constant aerial tuning system,
and it may either be applied to a
‘“ straight ”” or dual circuit as
explained above. Whichever cir-
cuit is used, the connections must
be as indicated in the table.
Separate high-tension positive
terminals are provided for each
valve, enabling the best voltage to
be applied i each case. It
should also be noted that if no
grid bias battery is used, the
terminal GB must be connected
to LT —.

Tuning will be carried out en
the condensers C1 and C:2, keep-
ing the two coils well separated.
When signals are heard the two
coils may be brought closer, but
care must be taken that the set is
not allowed to oscillate, or inter-
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Fig. 9.—Two views of the cabinet, giving all dimensions.
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applied

When a little
wander plugs on the high-tension
battery, and the grid bias ter-

experience in operating the set
has been acquired, the separate

may be

terminals

When commencing to use the
set it may be found easier to con-

ference will be caused to nearby minal GB to LT-.
nect both high tension terminals

stations.
together, and to short the ter-
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A Tip for H.T. Battery
Connections

! SIMPLE method of con-

necting H.T. batteries of
the type built up from
flash-lamp batteries is provided
by means of paper clips, as shown
in the diagram. The advantage
of this simple device is the ease
with which the cells may be con-
nected or disconnected. The con-
nections will be found to be quite
firm and reat in appearance.

BATTERIES

Showing the method of using paper
fasteners for connecting flash-lamp
batteries for H.T. supply.

When One Valve
Oscillates

SERS of multi-valve sets
l lmay sometimes find that

reception is not up to its
normal standard of purity,
though there is apparently
nothing at all wrong with the set.
In such cases there are many who
lay the blame upon the transmis-
sion, though often the cause is to
be found in a rather curious
effect in his receiver. For the
reception of telephony it is essen-
tial that the set should not be in
oscillation; in fact, for the hest
as opposed to the loudest results
it should be so adjusted that it is
well away from the oscillating
point. Now it sometimes hap-
pens that though the aerial ter-
minal has been tapped with a wet
finger without producing the
characteristic ‘‘ plocks ’’ which
betoken oscillation, speech * and
music are a little woolly. When
this happens tap the grid leg of
each valve in turn, beginning
from the high-frequency end of
the set. It will often be found
that the rectifier is oscillating
mildly all by itself. Though this
will not cause interference by re-

radiation it is quite enough to
account for indistinctness. It is
usually due to the use of a grid-
leak with too high a value. The
writer has found that it is fre-
quently better to employ one
megohm leaks in place of those
of two megohms which have now
become almost a standard fitting
on so many sets. Better still it
is to use a good variable gridleak
which allows the resistance to be
adjusted to any value between,
say, .5 megohm and 5 meg-
ohms. With a variable gridleak
one can generally control a recti-
fier without difficulty.

Occasionally the culprit will be
one of the low-frequency valves,
though this is not very common.
In this case two remedies may be
tried. Test first of all. the effect
of shunting the primary of the
second L.F. transformer with a
condenser. This will sometimes
work the cure. If it does not try
the effect of reversing the prim-
ary leads of one of the trans-
formers. See also that the plate
and filament potentials of the
valves are properly adjusted.

R. W. H.

Connections for the
Omni Receiver

ssescscscces
eessvesveces

O those who experiment

with bench hook-ups of the

kind that have long been
advocated by this journal, or
make use of the Omni Receiver,
the provision of suitable connect-
ing wires is always rather a
problem. Bare wire has a great
deal to recommend it since it un-
doubtedly  reduces unwanted
capacities. It has. however, a
nasty habit of causing short cir-
cuits if one is careless or is suf-
fering from one of those fits of
absentmindedness which occur to
all of us at times. For general
all-round utility the writer has
found nothing to beat stout single
flex. An excellent wire of this
kind consisting of fifteen copper
strands with an inner covering of
cotton and an outer of thick black
rubber is obtainable from adver-
tisers in this journal at very low
prices. This is flexible enough to
go just where one wants it to,
and at the same time it has suffi-
cient firmness to enable it to
‘“ stay put’ when connections
have been made. The writer
keeps on his table a box coatain-
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ing a large number of pieces of
this wire cut to different lengths
—2, 4, 6, 8 and 10 ins., and a
few longer ones for special jobs
will be found to be the most
handy lengths.

If the ends of flex wire are
simply twisted tightly together it
will be found that they soon show
a tendency to bruise and break
owing to the wear and tear of
constant attachment to and de-
tachment from terminals. A very
good tip which makes no great
demands upon the amateur’s
time, and which in the end saves
an enormous amount of trouble, is
as follows: Prepare your lengths
of wire in the ordinary way—flex
with no outer silk covering does
not require to be ‘ made off '’ at
the ends—and twist the strands
tightly together, having first
scraped them gently with a knife.
Now dress them with a little
Baker’s soldering fluid or fluxite,
and dip into some solder which
has been melted in an old iron
spoon. This will bond them to-
gether into one solid mass. The
soldered ends can now be bent
round as shown in the drawing
into a hook which slips most
easily between the nuts of ter-
minals. Wires treated in this
way will last for a very long

")

ENDS TwiSTEG
Lowoeo wrrw SoLoER
Anp Benr ivro Hoox.

Illustrating the finished connection.

time, and one may feel, when
using them, that connections are
always good. With unbonded
flex it not infrequently happens
that many of the strands make no
contact at all with terminals,
which means that a fairly high
resistance may be set up.
R. W. H.

FLATTERY!

From QOur Post Bag :—

I dropped your paper
once, but as others are not
better, I bought all the back
numbers.

R.F. G.

Kingston-on-Thames.
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An Ultra Simple
Crystal Set

By NORMAN K. JACKSON.

£y
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The ease with which a simple crystal receiver
may be made is revealed by the constructional
details of this efficient little instrument.
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THE crystal set to bé described may seem on -

the face of it to be so exceedingly simple as to
cause doubt as to-its efficiency, but it will be
found not only ultra simple, but also highly efficient.

It will be noted that there is no method of tumng .

other than the selection of a suitable coil to give
the required wavelength, ‘Which is the one essential
in this set.

When it is realised that one merely balances
inductance and capacity i any. aerial system it is’
easily seen that, if a“suitable coil is chosen to give

April 2, 1924
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The wiring as seen beneath the panel, the crystal,
aerial and earth connections being shown dotted.

that balance, we have obtained
all that is required for a given
wavelength.

The set may be fitted with the
constant aerial tuning system re-
cently mentioned in Modern Wire-
less and Wireless Weekly, where
it is required to use the set on
different aerials, or where aerial
characteristics differ, but it may
be made without this and a coil
chosen of a size to suit the aerial
used.

Y/e

Y.

PLUE IN COIL.
ﬂ

The circuit.

A photograph of the receiver showing positions of components.
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Very little need be said of the
construction, which is obvious
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from the photograph; a 5o-turn
basket coil of No. 22 double
cotton-covered wire, on a 1-in.
former having 13 spokes, is the
size used by the writer for his
aerial when used on 2LO’s wave-

Fig. 1.—A simple form of connecting
link, using brass strip.

ANY constructors nowa-
M days adopt the unit-system

either completely or par-
tially. A set built on this prin-
ciple is. extremely handy, for it is
like an expanding bookcase,
always complete but never
finished. One can make, for ex-
ample, two or three different
types of high-frequency units, any
of which can be placed in front of
the rectifier very quickly. Or
several different tuners may be
constructed, any of which can be
brought into use in a few
moments.  Again, it is very
handy to have an extra note-mag-
nifier which can be attached to the
‘set to bring up distant signals
which, though distinct, are so
faint that it is an effort to listen
to them. The two ways of con-
necting panels - which are most
commonly used are shown in Fig.
1. Either of these answers very
well indeed. In the first ordinary
screw-down terminals are used,
‘connection being made between
them by a brass strip with forked
ends. The second uses terminals
of the ¢ push in’’ or telephone
type, which can be linked by short
pieces of }-in. round brass rod.

%" Brass Roo

Fig. 1a.—The principle of Fig. 1
applied to push-in terminals.

length, at a distanee-of about 12
miles, and a. glass-enclosed de-
tector, using Hertzite and a eop-
per catwhisker. A ‘ooz fixed
condenser may be required across
the 'phone terminals, but this, of
course, depends on the ’phones

The chief disadvantage of either
of these methods is that to con-
nect any one unit to another one
has to unscrew and screw up
again at least four terminals, and
there .is always the risk that one
of these may be overlooked during
the tightening-down process, to
the ~ détriment of the ‘set’s
efficiency. '

A type of connection which the
writer has found very convenient
and most satisfactory to use is
seen in Fig. 2. In place of ter-
minals, standard coil plugs are
mounted on panels. The connec-

Brass S7rip SotoeReD O

Fig.2.—A neat arrangement
employing standard coil plugs and
sockets.

tion consists of a pair of coil
sockets, to the ends of which is
soldered a brass strip of suitable
length. A still neater job can be
made as shown in Fig. 3. Here
coil sockets are mounted upon the
panels, the connecting link-being
made from a piece of 3/16-in.
diameter round brass rod bent
into a U-shape. The ends are
rounded off and split with a fine-
bladed hacksaw, so as to fit nicely
into the sockets. Valve legs may
be used if desired in place of coil
sockets, the link in’this case being
made from }-in. round.brass rod.
This can be split at the ends quite
easily if one possesses that most
useful tool, a jeweller’s hacksaw.
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Neat Inter-Panel Connections
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used, and is not found necessary
by the writer.

It merely remains to be pointed
out that the acrial and earth ter-
minals are those on the left in the
photograph, and those for the
’phones on the right.

s Roumo
BLRrRASS /oo

Fig. 3.—A suggested method of
inter - panél. connecting; using
coil sockets. .

Yet another kind .of connection
is seen.in Fig. 4.. Here ooil plugs
or valve pins are mounted upon
the edge of one .unit-and coil
soclets or . valve legs upon the
other.  Connection is made by
simply pushing the two panels to-
gether. Though it is very neat
and at first sight most attractive,
this:'isi. a connection to be used
only ‘by those who can turn out
neat,; accurate work, for unless
both plugs and sockets are ex-
actly spaced, it will be difficult to
put ‘the panels together and
harder still to separate them.
Plugs, pins, sockets and valve
legs used in this type of connec-
tion must, of course, be mounted
upon ebonite in order to provide
‘proper insulation. This is best
done by making use of panel
bushes, which can be obtained
from advertisers.

R. W, H.

Con Pruc o Varve P
Con SocHeT or VALve L6

IMSULATING WASHERS

Fig. 4.—A novel method of connect-
ing units by pushing the pins of one
unit into the sockets of the next unit.
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REACTION

CIRCUIT which will gener-
Aally bring in all of the

B.B.C. stations and some
Continental short-wave stations
on a fairly good aerial is that
shown in the figures. This has
the advantage of being exceed-
ingly easy to set up, as the in-
ductances are of a straight-
forward solenoid type wound on
ordinary cardboard formers. The
tuning devices are the standard
variable condensers of 0.0003 and
0.0001 puF -~maximum capacity.
The circuit is also quite easy to
work with, the reaction-control
being particularly smooth; the
selectivity is, nevertheless, of a
high order. Manchester, on 3735
metres, is easily read in outer
London whilst 2LO is trans-
mitting on 365 metres. On a
fairly good aerial the local station
comes in at moderate loud-
speaker strength, nearly as
strongly in fact as with a de-
tector-note-magnifier  two-valve
receiver with reaction.

The Aerial Inductance

The aerial inductance is of the
auto-transformer or aerial-tap
variety, some versions of which
have been widely used in the
States, as, for instance, in the
Grebe receiver. Mr. G. P. Ken-
dall has described in Wireless
Weekly, Vol. 2, No. 19, p. 658,
a somewhat similar device, but
using an aerial tap exactly in the
middle of the inductance, and a
series condenser in the  aerial.
The writer has found many inter-
esting applications of the same
principle, some of which are in-
dicated in his articles in Wireless
Weekly, Nos. 10 and 11, Vol. 3.

Al
REACTION CONDEKSER

In the first, there was described
in the text a similar tuner (the
figures illustrated a somewhat
different type, due to Mr. P. W,
Harris) for use in a reflex circuit;
in the second extreme selectivity
was aimed at.

The Aerial Tap

The ten turns between the
aerial-tap and the earth connec-
tion, which are common to both
aerial and secondary circuit, must
be made of the lowest possible
H.F. resistance for good selec-
tivity. To avoid the use of a
small length of thick wire, such
as No. 15, this is provided by
simply doubling the No. 20
S.W.G. d.c.c. wire with which
the inductance is wound, in this
section of the coil. The two
parallel wires are connected at
each end and laid side by side on
the former when winding the in-
ductance. With 7o effective turns
in all in the secondary circuit,
on a 3-in. former, this tunes from
below 350 metres to just below
500 metres with an ordinary
0.0003 pF variable condenser in
parallel, With some commercial
types of ‘‘ cheap ’ variable con-
densers of uncertain capacity,
rather more than 70 turns may be
needed to reach Aberdeen’s wave-
length. With a low-minimum
condenser, the coil will tunc
considerably below 350 metres,
but the circuit will not oscillate
with the same certainty here.

Reaction

Reaction is provided, after the
Reinartz method, by a reaction
coil continuous with and wound
upon the same former in the same
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direction and just below the
acrial coil. A o.ooo1 uF variable
condenser connects this coil with
the plate of the second valve, a
radio~choke being provided in the
plate-circuit to divert the H.F.
impulses this way. Occasionally,
with a high-minimum reaction-
condenser, and when enough
care has not been taken effec-
tively to isolate the two oscillat-
ing circuits (grid and tuned
anode), the circuit will be found
to oscillate even when the re-
action-condenser is at zero. In
such a case the remedy is in re-
arrangement of the inductances,
and if needed, the use of a three-
plate or vernier condenser in the
place of the o.0o01 pF. An
alternative method is to put
another small fixed condenser in
series with the o.ocor uF so as
to decrease its effective capacity.
More rarely, the maximum capa-
city will not suffice to make the
circuit oscillate; this is generally
due to mistuning of one part.

H.F. Coupling

The H.F. coupling is a modi-
fication of the ‘¢ series-tuned-
anode " circuit originally de-
scribed by the writer in Wireless
Weekly, Vol. 2, No. 19: ie., a
tuned-anode with the tuning in-
ductance- in series with both
valve-capacities (not a °* series-
resonant circuit '’ with a.cpnven-
tional parallel anode inductance
with a series condenser between
it and the plate, which has been
used under different guises for a
long time, and is not materially
different in properties to that in
common use). If properly ar-
ranged, this gives completely
stable H.F. amplification of a
high order, and makes real selec-
tivity possible by the use of a
low-resistance oscillating circuit
here; in the present circuit the in-
ductance is a simple 3-in. solenoid
inductance wound with 7o turns
of No. 20 SW.G. d.c.c. wire,

900000000000000000000000000000000000000000000000000000000)

A Simple
Two-Val

By A. D. COWPI

Constructional details, together with
matter of this extremely inte
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and Selective
ve Circuit

)R, M.Sc., Staff Editor.

practical hints, form part of the subject
esting article on a selective circuit.
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almost exactly similar to the
A.T.I., but minus the reaction-
coil. It is connected in series
with the anode and next grid-con-
denser, as shown in the circuit
diagram; and is tuned by a
0.0003 uF variable condenser pre-
cisely as the A.T.I. is tuned.
With this comparatively large
tuning capacity across it, the
build-up of signal-voltage across
it is not quite so large as with
the special variometer and induc-
tances given by the writer in
Wireless Weekly, Vol. 2, No.
21, p.-720, so that the amplifica-
tion will be sensibly less. The
circuit is much more easy to set
up and handle, and the actual
signal-strength will be found to
compare very favourably with
that obtained with conventional
fine wire or artificially damped
circuit, whilst the selectivity
possible is immensely greater.

Tuning Range

The tuning-range is naturally
almost identical with that of the
aerial-secondary-tuning, as in
each case the variable condenser
provides most of the available
tuning- capacity. In practice it
will be found that the setting of
the two condensers will be very
close together at all wave-
lengths,” if identical condensers
are used, which very much simpli-
fies the tuning. With both, the
tuning is practically ¢ wave-
meter,”’ that is to say, indepen-
dent of external influences, such
as different aerial characteristics,
etc., so that wavelength scales
can be set up in a permanent type
of receiver in place of meaning-
less degree scales.

Radio Chokes

The radio-chokes. needed in
connection with this H.F. coup-
ling, as well as for the reaction
device, can be ordinary plug-in
coils of about 250 turns; frame-
aerial coils of } Ib. No. 26; or

Wireless Weekly

A suggested panel layout and practical wiring diagram.

plain solenoid coils 3 in. by 3 in.
of No. 32 3.W.G. enamel-covered
wire, ectc.

Disposition of Inductances

An extremely important point
is the arrangement of the two
principal inductances, A.T.I. and
anodc; these must be placed at
least a foot -apart, if the circuit
is to be easily manageable—the
ordinary crowded small cabinet is
quite inapplicable with a sensi-
tive and selective circuit which
has no artificial damping—and
best at an angle of 60 degrees to
the horizontal, so as to minimise
coupling. The  radio-chokes
should be arranged fairly remote,
and mutually at right angles or
as with the tuning inductances
at 60 degrees. Connections to
the grids should be as short as is
consistent with this arrangement
and well separated from other
wires, especially the reaction-
circuit wires.

Operation

As with any really selective
circuit, nothing at all will be
heard except from a noisy local
station, unless both circuits are
accurately tuned and reaction is
properly  applied. A stony
silence will be observed, which is
most disconcerting to one accus-
tomed to the general noise and
mush present in an ordinary non-
selective circuit.  Sometimes it
is even hard to determine whether
the circuit is actually oscillating
or not, unless a plate milleam-
meter is available, so quiet is its
operation. If a wavemeter be
not procurable, it is best to get
the right setting for the local
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.needless to

station by using the first valve
alone as a rectfying valve, by
putting the ’phones in after the
radio-choke and dimming the fila-
ment temporarily. Then the
second stage is brought in, and
with maximum reaction the local
station sought with the anode
tuning condenser at about the
same setting as the primary one.
It may be found difficult to get
the circuit to oscillate with small
values of the condensers, but it is
search there for
B.B.C. stations.

When once the loud local sta-
tion is found, the others can be
searched for by successive small
movements of primary and anode
condensers, following up the
movement of the first with the
latter so as to keep the circuit in
a state where it will oscillate as
easily as possible—i.e., with re-
action-condenser at lowest possi-
ble setting; this automatically
keeps the two circuits in tune.
When once found. the condenser-

.settings can be noted, or, better

still, marked on the scales, for
future use without any prelimin-
ary search.

Results

Excellent results were obtained
by the writer, both with French
R valves (with liberal emission)
and Penton R and H.E. valves,
with about 60 volts H.T. In
general, the hard type of R valve
will give more consistent results
with this kind of H.F. circuit
than the dull-emitter type, which
tends towards soft characteristics.

Note-magnifiers can be added
as desired. A suggested lay-out
for a permanent panel-set is indi-
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cated:- It would indeed be a false
cconomy to attempt to limit the
size of the panel by crowding the
components. It is evidently quite
unnecessary to have the whole
panel of expensive ebonite. A
comparativelv narrow strip to

ACRIAL TAP
EARTH
REACTION

_____________ CONDENZN
SERIES ~TUNED
ANODE
Details of the aerial inductance
and anode coil.

ATL

carry the three tuning condensers
and another for the valve-sockets
is all that is necessary, together
with terminal strips. The induc-
tances are mounted on the back
of the panel by short bolts of No.
2 B.A. screwed brass rods, fitted
with backnuts.
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Microphonic Valves .
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VALVE is said to be micro-
Aphonic if when it is jarred a
pong is heard in: the re-
ceivers. -All valves have this un-
desirable quality to some extent,
but some are very much worse
than others. Some types of dull
emitter in particular are so micro-
phonic that pongs will be heard at
cvery footstep as a person crosses
the room in which the receiving
‘set is worked. A great deal
depends upon the way in which
the set is-made up. If the panels
upon which the components are
mounted are thin and the cabinets
are made of light wood which
vibrates easily, the microphonic
tendency will be much more
noticeable than when stout ebon-
iite and solid woondwork are used.
If the set is so microphonic that
the continual ponging caused by
the valves becomes a nuisance,
matters can be improved to a very
great extent by standing it upon
a pad of thick felt or upon a
table cover folded several times.
As good a preventive as any of
microphonic troubles can be made
by using as a pad for the set to
stand upon one of the rubber bath
mats which are now obtainable.
Their springiness is such that
they act as shock absorbers, pre-
veating j8lts and jars from reach-
ing“the “set. R-W. H.

bitter experience the diffi-

culty of soldering wires
satisfactorily to the shanks of
terminals. In fact, the writer
knows many constructors who
have found it such a hard busi-
ness to do well that they have
given up soldering in this par-
ticular place and taken ‘to using
the much less efficient connec-
tions by means of nuts instead.
The trouble is twofold; in the
first place, if a terminal is un-
duly heated during the soldering
process, it becomes loosened and
it is most difficult in many cases
to tighten it up again once the
wire has been fixed to it.
Secondly, the heat may cause the
ebonite to flow a little on the
surface next to the snldering
iron.  This, besides impairing
the insulating qualities of the

E VERYONE has realised by

A suggested method for easy
soldering.

material, makes for
sightly job.

Those who are skilled in the
use of the soldering iron will
find that the following hint makes
matters fairly easy. The writer
always taps terminals, valve legs,
and so on, into panels instead of
passing them through clearance
holes and fixing with a nut.
This process means the devotion
of very little extra time to the
work. When the panel has been
marked out, make all holes 4
B.A. tapping size (No. 34 drill),
then fix the 4 B.A. tap into the
drill stock and run it through
each hole in turn. If the tap is
lubricated with turpentine and
wiped after each hole has been

a very un-

dealt with so as to remove fouling
‘from its threads, a dozen holes

can be dealt with in two or three
minutes, for it can be run in quite
quickly. Terminals mounted in
this way do not show the same
tendency to loosen, especially if
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Soldering Wires to Terminals
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a lock nut is placed upon the
shank. As regards soldering, be
careful to clean the end of the
terminal with a fine file first of
all, use a suitable flux—Baker’s
soldering fluid is excellent and
does not splutter—and get the
iron quite hot. In this way the
solder will run on instantly and
the contact between the iron and
the shank of the terminal is so
short that the latter has no time
to become hot enough to do
much harm.

Those who have not thoroughly
got the *‘ feel ’ of the soldering
iron will find that matters are
simplified in the following way :
Before mounting the terminal
upon the panel, drill in its shank
a hole just large enough to take
the gauge of wire that is to be

‘used ; a hacksaw cut will do in-

stead. Cut off about an inch of
the wire and insert its end into
the hole; then solder. Do not
place the terminal in the ebonite
until it is cool. When it can be
handled without discomfort it
may be inserted into either a
tapped. or a clearance hole and
tightened up. The connecting
wire is now soldered to the far
end of the short length fixed to
the terminal. Even if the solder-
ing is not very quickly done, the
shank of the terminal is not un-

duly heated up, so that no loosen-

ing takes place and there is no
running of the ebonite.
R. W. H.
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How can Howling be
Stopped in a Low-
frequency Amplifier
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Separate out all the wiring as
much as possible to reduce induc-
tive effects, place the intervalve
transformers at suitable distances
from ong another, and arrange
their windings at right angles if
possible. Also try the effect of
reversing the connections to one
or more of the primary windings
of the low-frequency trans-
formers, and also experiment
with connections from the iron
cores of the transformers, either
to earth or to the positive of the
‘high<tension battery.
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HE experimenter who likes

I to have upon his bench

articles that are neat and
handy, as well as being
thoroughly efficient, will find
most useful the three-winding
transformer, with the construc-
tion of which this article deals.
Upon the same core are high,
medium and low resistance wind-
ings. The first consists of about
10,500 turns, the second of about
2,650 and the third of about 650,
their respective direct current
resistances, if No. 40 copper wire
is used, being in the neighbour-
hood of 1,600, 400 and 100 chms.
It will be seen that the medium
winding used in conjunction with
either high or low provides a step
up or a step down of 4 to 1,
whilst if high and low are used
together the ratio is 16 to 1. " If
the medium winding is employed
as the primary and the high re-
sistance winding as the secondary
the apparatus can be used as a
low-frequency intervalve trans-
former. = The combination of
the high-resistance winding as
primary and low as secondary, it
gives an excellent telephone
transformer, whose voltage step
down and current step up are
ample to ensure the efficient
working of low - resistance
’phones.  The threc - winding
transformer has also many uses
with dual and reflex circuits,
which will suggest themselves
to those who experiment with
apparatus of this kind.

The amateur constructor might
be inclined to shy at first sight at
the 10,500 turns required for the
high - resistance winding, but
there is no need for him to be
frightened, for, as we shall see,
the turns are not counted as they
are put on. A simple method
makes it quite easy to ensure
that the correct amount of wire
is put on to each winding with-
out calling for any mental effort.

The foundation of the trans-
former is a 4-in. length of good
quality ebonite tubing with an
internal diameter of 1 in. As
the price of this is 3id. per in.
the total cost will be 1s. 2d. The
tube should be fitted with two
temporary wooden plugs, in the

A Universal Transformer
By R. W. HALLOWS, M.A., Staff Editor
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exact centre of which a hole is
drilled to take a short length of
2 B.A. studding, secured in place
by a nut on either side of the
plug. This will enable the work
to be mounted on a lathe, if one
is available for winding purposes.

FBASTUDS FOR
ANCHORING WINOINGS

!, 2¥a”

IFis D/A. 7
Fig. 1.—Constructional details of
the discs.

Should the constructor not be so
fertunate as to possess a lathe
he can rig up an improvised
winder by fixing his breast drill
horizontally in a vice, inserting
one of the rods into its chuck,
and supporting the other in a
bearing made from a block of
wood in which is fixed a standard

1

Fig. 2.—Dimension for spacing
discs.

2 B.A. brass bush. Upon the
ebonite tube are mounted four
discs, each 23 in. in diameter,
cut from } in. ebonite. This is
a job which one can get done at
very small expense if no lathe
is available. The discs are fixed
in place by 4 B.A. screws, 13/16
in. long, driven through them
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into the tube (Fig. 1). They aré
spaced as shown in Fig. 2, the
length of the high-resistance
winding being 1% in., that of the
medium § in., and that of the
low 3 in. Into each disc are
screwed two studs, provided
with nuts, which will serve as
anchorages for the ends of the
wire.

To each of these studs is
attached a piece of stout wire
about 4 in. long, to which is
soldered the bared end of the
No. 40 S.W.G. double cotton-
covered, or preferably double
silk-covered wire, which will be
used throughout for making the
transformer. Begin by covering
the tube in each compartment
with a laver of empire cloth.
Then weigh the whole thing very
carefully and make a note of its
weight. Now wind on the wire
of ‘the high-resistance coil. The
windings, when finished, will
have a depth of rather more than
4 in. When you think that you
are approaching, -the correct
number remove the tube from
the winder and weigh it again.
When the difference between its
original weight and that with
the = high-resistance wound is
exactly four ounces, the correct
amount of wire has been put on.
Note the weight again and
proceed to wind the medium coil,
which, when finished, should add
exactly one ounce to the weight.
The windings of the low-resist-
ance coil should weigh just
1 ounce. :

The finishing end of each wind-
ing is soldered like the starting
end to one of the lengths of stout
wire. - When all the coils have
been wound, each is finished off
by a layer of empire cloth.

The next process is to make
the core, which consists of 4-in.
lengths of thin wire made of
pure iron of the best and softest
quality obtainable. These are
best inserted by making them up
into a bundle which will slide
fairly easily into the tube, and
then forcing in other lengths
until the whole core fits the tube
quite tightly. If it is not found
possible to force in sufficient
wire to make it quite tight, little
wooden pegs may be used to jam
it firmly.

Now solder stout, well-insu-
lated flex leads to each of the
studs to which the ends of the
windings are attached. Solder
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a seventh lead to one wire of the
core itself. To mount the trans-
former a wooden box is needed,
5 in. long and 3% in. in width

5"
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Fig. 3.—Layout of the panel.

and depth. This can be made
from any wood that is handy,
mahogany, oak or walnut being
especially suitable, on account of
the good finish that they take.
Run a little wax from anold high-
tension battery into the bottom
of the box and place the trans-
former upon it with the studs
uppermost. Separate the leads

T happens sometimes that
"either the telephones” or the
loud-speaker  appear to have
lost their sensitiveness so that
signals which used to be very
strong come in quite feebly. In
many cases this is due to the
diaphragms baving become bent.
It is of very little use to try and
straighten them when this has
happened, and it is certainly not
worth while to waste time in the
attempt.  Diaphragms of all
standard diameters can be bought
from most large dealers in wire-
less goods quite cheaply. All
that is necessary is to measure
the diameter of those you are
about to discard and to obtain
others of the same size. Should
your ’phones not be designed to
take a standard diaphragm obtain
one that is rather too large and
trim it down with a pair of
scissors, taking care not to bend
it in the process. When pur-
chasing diaphragms always take
care to buy the thinnest and
lightest that you can get.
Another cause of loss of sensi-
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Telephone First Aid
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well and mark each by means of
differentcoloured silk bindings,
so that they cannot be mixed up.
If the transformer has not
already been tested thoroughly
for continuity of windings, this
process should be done before it
is finally boxed in. Next run in
sufficient wax to cover the trans-
former and almost entirely to fill
the box.

On the top of the box is an
ebonite panel, measuring 5 in.
by 3% in., which is laid out as
shown in Fig. 3. The three
pairs of holes are for the termi-
nals of the high, medium and
low-resistance coils respectively,
whilst the odd hole is intended
to take a terminal to which is
attached the lead from the core.
The presence of this terminal
enables the core of the trans-
former to be earthed, a process
which usually improves reception
with transformers of any make
or design. Fig. 4 shows the
finished apparatus, whose small
size and general utility make it a
very handy addition to the wire-

tiveness is to be found in the de-
magnetisation of the permanent
magnets which occurs. through
the passage of the current in the
wrong direction. When it is
passing as it should the electro-
magnetic effect is added to that
of the permanent magnets, but if
the direction is reversed the two
are in opposition and the magnets
tend to become weakened in time.
The only remedy for this disorder
is to have the ’phones recondi-
tioned by the makers. The posi-
tive terminal of many ’'phones is
marked, but if it is not you can
find the proper direction in the
following simple way. Take off
the cap and diaphragm, hold the
receiver upside down and apply
to one of the pole pieces some
iron or steel object whose weight
is such that the magnets can only
just hold them in place. Now
attach the ’phones to a battery.
If the current is passing in the
wrong way the piece of metal will
fall off, whereas if the direction is
correct it will stick more tightly.
R. W. H.
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less outfit. In the drawing, clips
for condensers are seen. These
are very easily added by drilling
appropriate holes in the panel
and bolting them down. It is
most convenient to have such

CoNDENSER CLrRS

Fig. 4—The appearance of the
finished transforiner as speci-
fied herein will be as given
above.

clips, since a condenser of any
desired capacity, made in the
way previously described in
Wireless Weekly, can be placed
in shunt with any of the
windings.

OMNI RECEIVER

Sir,—It may be of interest to
you to hear of the success which
has attended my efforts in the
construction of your Omni-cir-
cuit receiver as described in
Modern Wireless and Wireless
Weekly.

I have obtained remarkably
good results with it so far. For
instance, with two valves—H.F.
and rectifier—I have received all
the British Broadcasting stations
clearly on the ’phones, cutting
out 2O by means of a wave-
trap circuit consisting of a coil
closely coupled to the A.T.I. and
shunted by a variable condenser.
Also using one detector valve
only, without aerial or earth,
2LO is quite good on ’phones,
while adding one L.F. valve
brings up the strength sufficient
for the loud-speaker.

Although ‘detrimental capacity
effects might be expected with so
much wiring, I have had no
difficulty in controlling oscillation
when the set is connected up as
2 H.F. and rectifier.—Yours
faithfully, S. G. TURrNER.

New Cross, S.E.
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More Simple

Wireless Questions

Answered

Why should a series condenser
reduce, and a parallel condenser
increase, the wavelength of the
aerial circuit?

When a condenser is connected
in series in the aerial circuit it is
really in series with the aerial
capacity itself. Whenever any
two condensers are connected in

seriecs the total capacity is
reduced. The resultant capacity
will always be less than the

smaller of the two condensers
connected in series, and, there-
fore, the smaller the capacity of
the condenser inserted in series in
the aerial circuit the greater will
be the reduction of the total
capacity in that circuit and, con-
sequently, of the wavelength to
which it is tuned.

When a variable condenser is
connected in parallel across the
aerial tuning inductance its
capacity is -added to that of the
aerial, the result being that the
total capacity of the circuit, and
conscquently the resultant wave-
length, is increased.

When one says that an intervalve
low-frequency transformer has
a ratio of 1 to 5, is reference
made to the number of- turns on
the windings or to their resis-
tances ?

The ratio referred to is the
actual number of turns on
primary and secondary windings,
and does not refer to their resist-
ances. Thus there might Le
2,000 turns on the primary and
10,000 on the secondary.

Why is it that some low-frequency
amplifiers are very prone to
howling ?

When several stages of low-
frequency amplification are used
the inherent reaction effects in the
circuit become more pronounced,
and produce a tendency to self-
oscillation at audible frequencies.
Such self-oscillation produces the
phenomenon known as howling.

In what way does an oscillating
receiving set cause interference
with adjacent receiving stations ?
When a receiving set is oscil-

lating, and oscillatory currents

are set up in the aerial circuit,
either by direct connection with
the oscillating valve or by induc-
tive coupling with it, the complete
station is in reality a low-power
transmitter. The frequency and
wavelength of the radiated waves
depends only upon the tuning

adjustment of the receiver cir-"

cuit. Suppose these adjustments
to be varied, say, between
360 and 373 metres, during

the time that a neighbouring
station is receiving signals from
2LO on 363 metres; each time
the wavelength of the oscillating
aerial passes the 363-metre point
beat oscillations of varying fre-
quency are set up between the
radiated waves and the carrier
wave of 2LO, giving rise in the
telephone receivers of the un-
offending receiving station to

rapidly = varying. notes or
‘ squeals.’

TRANSFORMER
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How to use high and low resistance
‘phones together.

Is it possible to use both high and
low resistance ’phones with the
same receiver?

Yes. Connect the high-resist-
ance ’phones in series with the
primary of the telephone trans-
former and the low-resistance
ones across its secondary: in the
usual manner. This is shown in
the accompanying figure.
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Can a Crystal Receiving Set be
employed with a frame aerial ?
No, except for very short dis-

tances. The minute amount of

energy collected by the frame
windings is insufficient to operate

a crystal detector, and requires

the application of two or three

stages of high-frequency ampli-
fication.

How may the maximum capacity
of an ordinary air dielectric
variable condenser be increased
in an emergency ?

Two methods are in fairly com-
mon use, both of them of a rather
messy nature. Firstly, the whole
of the condenser may be placed in
a jar containing oil up to the level
of the tops of the plates, thus
replacing the air dielectric with
oil, which has a much higher
specific inductive capacity, or
alternatively, both moving and
fixed vanes may have the spaces
between them thoroughly filled
with vaseline.

What is the best combination of
low and high-frequency amplify-
ing valves to give distortionless
loud spcaker signals ?

Sufficient amplification should
be used to enable the rectifier,
whether valve or crystal, to func-
tion efficiently, but not so much
as to overload it, since this in
itself may introduce distortion;
the amount of H.F. amplification
will therefore vary according to
the distance from a broadcasting
station. Further, it is desirable
to employ sufficient high-fre-
quency amplification to - enable
one to dispense with reaction,
since the use of reaction, even to
a limited extent, introduces a cer-
tain amount of distortion by inter-
fering with the damping effects
of the modulation upon the
carrier wave. The amount of
low-frequency amplification to be
employed should always be
limited to two stages if the best
of reproduction is desired.



Wireless Weekly

~ Valve Notes

JOHN _SCOTT-TAGGART,

F.Inst.P,, AM.IEE.

April 2, 1924

A

Z

co {
0000/
'z

(a2
L
! 4 R3
ﬁ c, / A, /

Rz

&

)

- -
B2

e 1
=£

Fig. 1.—A Circuit involving the use of a variable resistance R2, by
means of which a fine control of reaction is obtainable.

‘The Fine Adjustment of Reaction
—\HE fine adjustment of re-
’1 action becomes more and
more important as the wave-

to be
the
them-

the signals
decreases ‘and
signals

length of
received

‘strength of “the
sclves decreases, ;

On the shorter wavelengths,
the .adjustment of reaction by
moving a reaction coil, becomes
extremely ' clumsy, and  two
‘troubles are experienced. In the
‘first place, there is not a coil
‘holder on the market which will
give really fine adjustment of re-
action. By really fine, of course,
‘T mean sufficiently fine to please
the really exacting experimenter.
“In addition, there is always a cer-
“tain tendency for the weight of
‘the coil to cause slight wobbling
which * ‘will vary the reaction
effect.

Recently in these notes I de-
scribed the .advantages of a
parallel variable resistance of the
order of 100,000 ohms, and a
large number of readers are find-
ing this method extremely useful.
As an alternative, the use of a
series variable resistance will also
probably find favour.

Fig. 1 shows how a variable
resistance Rz, having a maxi-
mum value of about 30 to 5o
ohms; may be included in the
grid circuit of a valve in which
reaction is obtained by coupling
L2 to Li. The resistance Rz
should be non-inductive so that
its adjustment does not alter the
wavelength of the circuit to any
appreciable extent. I have ‘used
Lissegstats with  considerable
success, although in some cir-
cuits the resistance appears to be
rather too low. The natural

A
Cr

effect of the resistance Rz in the
circuit, as illustrated, is to
weaken the strength of the high-
frequency currents, but the effect
of the resistance may ‘be neutral-
ised by adding a little more re-
action.  Assuming that the re-
sistance Rz is at its medium ad-
justment, and that the reaction
is just a little less than that
required to produce self-oscilla-
tion, an adjustment of Rz will
enable a beautifully accurate
setting of reaction to be obtained,
and, what is more, no change in
wavelength is noticeable, as is
the case when one coil is made to
swing closer to, or further from,
another coil, thereby altering the
mutual inductance and capacity
effect.

In Fig. 1 constant aerial tuning
is shown, but, of course, the idea
may be applied to almost any kind
of” circuit in which there is an
oscillatorycircuit.

The idea of a-series resistance
of this kind is not new, but the
idea has certainly been neglected.
It will be noticed that in Fig. 1
a resistance R2 is connected near
the earth, the idea being.that, in
this position, hand capacity
effects will be least noticeable.
We are, in effect, obtaining a
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Fig.

2.—The resistance is at the lugh potential end of the aerull circuit.

This arrangement is ‘not so good as Fig:1.
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kind of remote control of the
reaction.

Fig. 2 shows the rheostat con-
nected at the high potential end
of the oscillatory circuit. It is, in
fact, connected in series with the
aerial. I do not particularly re-
commend this arrangement,

Fig. 3 shows how two resist-
ances, R3 and R4, each of about
30 ohms, are connected in such a
way as to enable variable reaction
effects to be obtained. The re-
sistance R3 stabilises the first
valve, and will prevent it from
oscillating. A negative potential
may even be applied to the grid of
the first valve without self-oscil-
lation occurring. A certain
amount of reaction is desirable in
the aerial circuit, and the resist-
ance R3 will control the amount
to a nicety. The variable resist-
ance R4 in the anode circuit is
also connected at the low poten-

F you visit the workshops of
It\vo of your friends who are

engaged in making up wireless
apparatus, you may find that
though their work is equally good
one does his jobs quite quickly
though the other needs much
more time for them. [t is a very
great advantage to be able to
work quickly, especially if one’s
spare time is limited. Here are
cne or two tips which make
things considerably easier. When
you have laid out and centre-
punched a panel for drilling,
scribe small circles round the
punch marks where £ in. holes
are to come, make crosses
against those where there will be
4 B.A. holes, and so on. . Then
fit up the appropriate drill and
make all the holes that are of one
size, Do not drill first a  in.
hole, then a ¢ B.A. clearance hole,
and then another £ in. hole, and
so on. When tapping has to be
done make all the holes first, then
put the tap into the drill stock
and run it through each in turn.

Do not dash at things. See
that before you make your final
layout you are quite certain. that
all your components will fit in
when mounted. There is no
greater waste of time than to do

Method Means Quickness
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Fig. 3.—Separate resistances are employed for stabilising the first valve,
and for controlling reaction, a fine control being obtainable by this method.

tial end of the circuit for the
reasons given above, and the
reason for Rq is not so much for
the purpose of preventing the
second valve from oscillating,
which it is not likely to do if the
reaction coil L3 is not too close to
Lz, but to enable the reaction

sseevscnsses

the laying out so hastily that
when you come to the actual
mounting you find that you have
not left sufficient clearance for the
arm of the rheostat, or room
enough for the moving vanes of
variable condensers.

Do your soldering methodically.
Place the panel that has to be
wired in front of you and begin by
tinning the ends of all terminals
and valve legs before anything
else is done. Plan out your
wiring before starting it, and do
first the jobs that are in the most
awkward corners. If you leave
them to the last you may find
that there are now so many cross-
ing wires that it is quite impos-
sible to get at the difficult spots.

R. W. H.

" Looking After the
Soldering Iron

REAT your soldering iron
I well and you will find that

your work is made easier,
but neglect it and you will be
bothered continually by the diffi-
culty in making the solder stick
and by connections that come
loose some time after. they have
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effect to be
adjusted.

It will be seen in all these
circuits that the exact position of
the resistance is not of vital im-
portance, provided it is included

very carefully

somewhere in the oscillatory
circuit.
been made. A new soldering iron

should be filed to a smooth, flat
point before it is brought into use.
It should then be carefully tinned
and every effort should be made
not to burn off the tin by over-
heating. Be on the look out for
pits. . Even if one is careful, as a
rule the iron must be occasion-
2lly overheated, and this will
cause the surface to lose its old
smoothness and to become badly
pitted in time. Should you
attempt to solder with an iron in
this condition you will find it
rather a difficult business. Solder
will not stick well to the bit when
you try to pick it up, it will not
run nicely when you want it to,
and connections made with such
an iron will show a tendency to
crack after a time. When pits
appear trim the iron up again with
a fine file and re-tin it.

Many people find it rather diffi-
cult to wield the ordinary solder-
ing iron on account of the length
of its shaft. The writer nearly
always shortens a new one before
bringing it into use in the follow-
ing way: The iron is clamped in
a vice and the handle is worked
off by twisting and pulling it.
With a hacksaw the shaft is then
reduced to about s} .in., after
which the handle is replaced. An
iron shortened in this. way makes
an exceedingly convenient tool
which is very easy to.work with.

R. W. H.
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Conducted by A. D. COWPER, M.Sc., Staff Editor.

A Selective B,B.C.4-Valve Receiver

An ambitious B.B.C, receiver
is the *“ Hogarth IV,’’ distribu-
ted by Messrs. International
Motors, Ltd., which we have had
the opportunity of putting to
exacting tests.

It is notorious that although
most 4-valve receivers will give
lots of noise on the near-by
station, and will often bring in
the more distant stations quite
loudly under favourable circum-
stances, lack of selectivity limits
their usefulness. With the
average B.B.C. set, neither the
local station nor Morse jamming,
atmospherics, etc., can be tuned
out sufficiently to make listening
to distant stations other than an
unpleasant ordeal. We were
pleasantly surprised to find real
selectivity, combined with power,
in the ‘“ Hogarth TV.”

The circuit has obviously been
worked out by a radio engineer
conversant with the best short-
wave practice, thus a substantial
gauge of wire is used throughout
on the H.F. side, and combined
with careful spacing, short con-
nections, and an effective type of
loose-coupler, really satisfactory
signal-strength is obtained for
the number of valves in use as
well as a high degree of
selectivity.

The receiver occupies a cabinet,
panel-fronted, something after
the American type, with the
valves enclosed in the upper por-
tion of the case, a hinged lid pro-
viding access. All connections
are taken to a row of terminals
at the back, giving a much more
clean-cut appearance - than the
usua! untidy bunch of trailing
connections.

There is a tapped primary,
45 degree loose-coupler with
tuning condenser, tapped anode
coil with tuning condenser, and
reaction-coil of the same vario-
coupler type on this tuned anode.

Plugs for loading = coils in
primary, secondary, and anode,.
for the reception of Radiola and
the Eiffel Tower are provided.
Separate filament resistances con-
trol H.F. and detector-valve; a
single  resistance  controlling
the two L.F. amplifying valves.
Provision is made for an extra
100 volt H.T. battery for power
amplification.

Using two R valves, and two
power-amplifying valves, with
the 50 and 150 total volts H.T.
prescribed, and a six-volt accu-
mulator, the local station came in
overpoweringly loud, too much,
in fact, for the loud-speaker in
use, on a good suburban aeria’.
In searching for distant stations
some little trouble was experi-
enced from self-oscillation, as
was to be expected with tuned
anode, loose coupling, and no
special stabilising devices. Care-
ful adjustment of the H.F. valve
filament resistance was neces-
sary; another point is that the
note-magnifier valves had to be
dimmed for comfort with the
headphones, as no switching
gear is provided to cut these
valves out at will. ~ With nine
adjustments, searching, even
with the aid of a wave-meter, is
not the easiest task, and a more
complete calibration would be of
great value. With some pains,
one could go the round of most of

the B.B.C. stations, also Brus-
sels, etc., the less remote being
quite pleasant on the loud-

speaker. Whilst- London was
transmitting only 13 miles away,
Bournemouth could be tuned in,
with care, so as to be actually
enjoyable there being no sign of
London. This is, as mentioned,
quite an unusual feat in a B.B.C.
type of receiver, and the makers
are to be congratulated on their
achievement.

In general finish and workman.
ship, and in the quality of com-
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ponents used in this receiver,
there is evident a high standard.
For regular long-distance recep-
tion, the experienced would prefer
to see incorporated some means
of control of oscillation on the
longer waves, and of shutting
out the powerful note-magnifiers
when using headphones, while a
terminal to provide the necessary
grid-bias to avoid distortion
would not be a difficult matter to
incorporate.

N.S. Battery

Messrs. N. S. Battery &
Equipment Co., Ltd., have sub-
mitted for test a 6-volt 30 ampere-
hour (actual) accumulator, of a
type for which they claim peculiar
immunity from sulphating and
other common effects of neglect
and misusage in lead accumula-
tors.

This battery was already filled
and charged. Tested in connec-
tion with a two-valve receiver in
ordinary broadcast reception it
showed full capacity during a
couple of discharges and charges
at the usual rates, giving satis-
factory service. Then after a full
charge at a low rate, it was im-
mediately connected up with a re-
sistance so as to maintain a cur-
rent of approximately ten amperes
—very excessive for a battery of
this size. The voltage fell rapidly
from 6.5 volts to 5.8, and then
(in § hour) to 5 volts; and in one
hour 40 minutes from the start
the voltage was down to 1 volt,
the current being then 3 amperes.
On breaking the circuit the volts
rose in five minutes to 5} at once,
and to 5.5 volts in a couple of
hours.  Another five minutes’
discharge at a round 16 amperes
brought the voltage down to 3,
so that the battery was evidently
nearly completely discharged.
A 16-hour charge at 2-3 amperes
followed, after which the cells
were gassing- freely, and the open
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circuit ‘voltage was 7 volts. On
standing, this fell to 6.5 volts.
Then, on connecting up to a two-
valve set, both valves were
lighted for some hours with a
steady reading on the voltmeter
of 6 volts, recovering to 6.2 volts
on open circuit. There were no
noises in the ’phones traceable to
the L.T. supply.

Evidently the battery had fully
recovered from this drastic treat-
ment, and was behaving quite
normally.

The makers submit reports
from the Faraday House Testing
Laboratories, and elsewhere, of
still more drastic ill-treatment
successfully survived by their bat-
teries. It would appear accord-
ingly that they have been able to
develop an unusually robust and
trouble-proof cell.

The battery submitted was in a
large, opaque, black composition
case, 8 in. by 6 in. by 3% in.
Large wing-nut terminals were
provided. Plain vent-plugs were
fitted, without anti-splashing de-
vices. It was noticed that both
in transportation by hand, and
during the latter portion of the
charge when the cells were gas-
sing freely, there was a distinct
tendency for acid to splash up

and out of these vents. For
radio purposes, where batteries
have frequently to be carried to
and fro from the charging station,
this is a matter that might well
have the attention of the makers.

A Safety Valve-Holder

A valve-holder which incor-
porates a safety fuse for the pro-
tection of the valve filament from
accidental short-circuits of the
H.T. battery through it, etc., has
been sent us for test by Messrs.
Scientific Appliances.

This consists of a small fitting
plugging into the side of an ordin-
ary type of ebonite valve-holder.
The latter has four split legs for
mounting in existing = valve-
holders. The little fuse-fitting
holds an extremely fine fuse-wire
between two small terminals in a
block of ebonite, the ebonite sur-
face being protected by mica.
‘The block has brass legs to plug
into corresponding brass sockets
let into the side of the valve-
holder, completing thereby the
clectrical circuit for the neigh-
bouring filament-leg connection.

Accordingly, it would be diffi-
cult to complete a connection
through the filament without in-
cluding this fuse in the circuit.

Wireless Weekly

On test, the fuse-wire gave out
at about 21 amperes,:a gradually
increasing current\ ‘being applied.
It therefore represents some
measure of protection against a
sudden rush of current through
an accidental short-circuit. The
device readily fitted into existing
valve-sockets, and carried the
valve properly without demanding
a great deal of extra space.

A Condenser Cleaner and
Set Cleaner

Messrs. Quality Radio have
sent for examination a useful
little accessory in the form of a
brush and cleaner device for
removing dust from between
condenser-plates and from out of
the odd corners of a radio
receiver.

This has a good quality soft
brush at one end of a handle, and
at the other end a loop of flexible
wire covered with a downy
material. On trial it was sur-
prising how much dust this little
instrument was able to remove
from between the plates of a
much-used exposed variable con-
denser. The soft brush also
proved admirable for removing
dust from behind and around
knobs and dials. etc.

\DUAL

2inl

Bumdepf
Rheostat

’I‘KE Ideal all-purpose Rheostat—can be used with dull Emitter Valves and Dry
Batteries, or Bright “ R Type Valves and Accumulators,
Rheost t of its kind on the market.

Air space provided between the panel and resister former; smooth and quiet

Price
in Sealed Carton

o

with Dri”ing lemp'el-e

The cnly

in action; an exceedingly handsome and well finished * Quahty " componcnt,
No, 270, Bumda.rd single valve Rheostat, 7 ohms 1 am Price 5/-
No. 813. 15 ohma .0 amp., suitable for 1 DEE

“D.E3” (4v) . Price 8/8
No. 274. 30 ohms 25 amp., sulu;ble tar l Weco

“D.E3" (4v.),2* D.E.3 ** (6v.) . Price 6/8

Each modelin sealed carton with dnlhng template Delal[s of olhev modcl: on application.
BURNDEPT LTD., Head Office : Aldine House,Bedford St.,Strand, W.C.2

(4 or Gv.).‘é
(40r6v)lar2 *D.ES™ (44,1

(6v) 2 Weco

Stocked by all dealers
selling High Grade
Wireless Components.

INTERVALVE TRANSFORMERS

{Patent No. 205013).
Designed for the distortionless reproduction of

sglce‘cdh a;ld muslct Tal}e st:e}’fshroud effectively et VERNIER‘ReglRI}OC ;19‘613(9)4)N GTD

shields from external interference Recent -1 ol Paci oti

improvements in design render it the finest N gl‘?:ctumﬂngnegsix;ig:gl;sl:i%lmgosx‘uvﬁgnrc:ﬁ:
amplifying transformer obtainable. set complete without it. Each pencil complete
PRICE : Shrouded 21/ Open 20/~ with three bushes and one spare rubber ring. To

convert into an anti-capacity adjuster, slip the dlg

attachment down audpzinsert the brass pin an
ball into two holes drilled in the knob,

PRICE : 2/~

Write for Lists Y23.

149, Queen Victoria Street, (@TH NS

Ot tainable from all

SLECTRIC Co Ltd. /4
dealers. Fyds

VI

Works : Elstow Road,

LONDON. BEDFORD.
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L.F. Intervalve Transformer
and Choke

Messrs. H. B. (Engineers),
Ltd., have sent for test samples
of their L.F. intervalve trans-
former; and audio-choke coil for
choke eapacity L.F. amplification,

The iron-cored choke coil is
3} in. long over all by about
1} in. diameter, and carries small
terminals on each of the square
ebonite ends. The core i1s a
straight one, and does not pro-
ject beyond the windings to any
extent. The D.C. resistance of
the windings was found to be
quite moderate, so that its intro-
duction into the plate circuit does
not appreciably cut down the
steady plate current.

On trial in actual reception in
a L.F. stage beyond a rectifying
valve in a broadcast receiver,
~ with R valves and 60 to 100 volts
H.T., grid-condenser on the L.F.
valve from .01 to .oo1 uF in
value (higher values were also
tried), and grid-leak to the L.T.
minus, quite good amplification
resulted, though, of course,
appreciably lower than with vari-
ous standard makes of L.F.
transformers tried in direct com-
parison with identical apparatus

and conditions. This was to be
expected, both from elementary
theoretical principles and from
current practice. Distortion was
absent to a -degree that was
noticeable in <omparison with
poor _ intervalve transformers,
though again not appreciably
superior to a firstclass one
giving  greater  amplification.
Compared with the regular ex-
Army 500-ohm choke, or chokes
consisting of the secondary wind-
ings of a well-known make of
L.F. transformer, the amplifica-
tion was noticeably higher and
the tone better.

For those who desire to experi-
ment with choke-capacity L.F.
amplification this choke will be
found to give satisfactory results.

The L.F. intervalve trans-
former from the same makers was
of the hedgehog type, of
extremely small  dimensions,
measuring only 1} in. by 1} in.
by :% in., and possessing a very
small iron core. Accordingly, no
very remarkable performance was
to be expected from it; nor was
it found in actual trial in com-
parison with standard makes.
While the insulation resistance
was excellent when tested with
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500 volts D.C. by means of the
* Meg » tester, and both primary
and secondary windings appeared
to be intact, small amplification
resulted when introduced into a
two-valve broadcast receiver,
whilst considerable distortion was
observed. Changing round the
windings, and altering grid-bias,
etc., made no material improve-
ment. It was noticed that the
resistance of the primary was un-
usually low, while that of the
secondary was less than that of
many primary windings. This is
not, of course, any very positive
evidence in connection with the
poor performance of the instru-
ment, but taken in conjunction
with its small dimensions appears
to indicate inadequate windings
as a contributory cause. We
cannot recommend this small
transformer to our readers in its
present form.

Thousands were disappointed

in not being able to obtain

the March issue of ‘“ Modern

Wireless,” which was sold out

almost at once. Make sure of

the April number by placing
your order to-day.

Efficiency Inductances

The name ‘“ Efficiency ”’ was not given to Gambrell Coils in an idle moment. It
was chosen because it most accurately described all the features of these coils. True
efficiency can only be obtained by careful design and construction and by paying
attention to every point. . The efficiency of a motor car for example does not lie in
the engine alone, but in gear box, axles, springing, brakes and many other
details. In the same way the effigiency of a coil does not depend on one point only.

The * Efficiency ”’ Coil is superlative in the following respects :—

Low Self Capacity.

Maximum Inductance.

Low Effective Resistance.

Uniform Distribution of Current.

Uniform Size for all Wavelengths.

Great Mechanical Strength.

Larger Tuning Range.

A Backing of 30 years’ Coil Winding Experience.

If you are trying for K.D.K.A. use coil a2 in the aerial with series condenser
and “a” for secondary and tuned anode.

A postcard will bring a copy of our leaflet on Inductances.

GAMBRELL BROS., LTD.,,

76, VICTORIA STREET, S.W.1.

'Phone :

Victoria 9938.
Works :

Southfields, S.W.18.
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ACCUMULATOR RATING
‘Froam THE EARL RUSSELL,

Sir,—What Mr: Freeman says
in March 12 issue of Wireless
Weekly is,” of course, perfectly
true, viz., that if an accu-
mulator is discharged above its
proper reading it will not give

its full capacity, but the
rating of accumulators has
long since been standardised.

Moreover, the converse is not
true, as the absurd expression

: EXPERIMENTS IN

: DISTORTIONLESS

: AMPLIFICATION. 9

: Captain H. J. Round, M.C., '

:  the famous wireless inventor,
has written a remarkable
article on the above subject,
giving working circuits.
‘“ Modern Wireless ”’ for
April. Order your copy now !

¢ Ignition ampere hours '’ sug-
gests. viz., that if discharged
below its proper rate its capacity
will be increased. There is no
honest reason for the use of this
term.—Yours faithfully,
RussEeLL.

ST100

Sir,—It may please you to
know that using the ST100 I am
receiving 2LO 32 miles away.
His signals are too loud for the
house using an Amplion Junior
loud-speaker, and detuning is
necessary to avoid overloading.

Newcastle and Glasgow are
audible in two or three downstairs
rooms. Also Radiola and Croy-
don. Without earth connection
2L.O is nearly as loud as with,
and now, to my mind, comes the
most astonishing part. Without
aerial or earth 2LO can be tuned

in, and is just audible in the loud-
speaker. In this case, of course,
a larger coil is required in the
aerial circuit. It is no doubt a
splendid circuit, and very inter-
esting to experiment with.—
Yours faithfully,
S. C. BoxEk.
Leigh-on-Sea. )

COMBINED H.F. AND
CRYSTAL UNIT

Sir,—A fortnight ago I was in
the chrysalis (crystal) stage when
I read your article in Wireless
Weekly for March 5 on how to
make ‘“ A Combined High-Fre-
quency and Crystal Unit.”” The
following day I had roughly con-
nected up the circuit described
and had blossomed into an oscil-
lating butterfly !

My results were, I think, re-
markable.  Bournemouth -came

Clarisfal

RECSEIV] NG

ALL BRITISE MADE. Licence No. 901.

Receives Signals and Broadcasting Entertainments
‘loudly "and clearly within a radius of 20 to 25

miles. The volume and purity of sound is equal to
crystal sets sold at many times the price.

Price complete with the “ Sonyte " Crystal 5/6.
Plus 1/- extra British Broadcasting Fee.

The “ SONYTE ” Double Head Receivers.
British Made. 4,000 ohms,
o l;/ﬁ

Complete with cords
Single Head ditto 5. F o8 -
The “ CLARISTAL ” Aerial Set.
Comprising 100 feet Stranded Aerial Wire, 6 Insu-
lators, Porcelain Leading-in Tube, Leading:in
Wire, etc., 3/6.
Complete Set,asillustrated, including Double Head
Receivers & Aerial Set, 27/~, including B.B.C. Fees.
Tomplete wiith Single Head Receiver, 18,
including B.B.C. Fee.
FIRMLY REFUSE SUBSTITUTES;

“SONOLA”
LOW FREQUENCY TRANSFORMER.

Size 8} x 2} x 83 ins.
Unsurpassed for Silence, Efficiency

and Reliability.
with the Ordinary, D.E.R., Low
Current Consumption and High-
Power Valves.
Terminal Type, No. 800, 17/6.
No Transformer gives better results!

Equally suitable

“ SONOLA ”

LENGTH
800 to 560
Metres.

MICROMETER REGULATING

—

VARIOMETERS.

Suitable for Panel Mounting, Fitted with Ebonite
Knob and Indicating Finger. No. 5“/15- 2/6.

Superior finish, fitted with Ebonite Knob and
Engraved Dial. ~ No. 644/16," 6/-.

As illustrated, mounted on Ebonine Panel. 64 4
ins,, fitted with improved type dustproof Crystal
Detector, and Terminals for_Aériﬁ, Earth and
Phones. Supreme Value. No.'54A/12. 10/6.

: NEW Fully-illustrated Radio Catalogue, -
: , post free on request. :
+ Enclose Business Card or Memo. for Special &
. Trade Terms, *

Perecaonse D L RN T T P PP o

These Lines are stocked by All High-clas:
Radio and Electrical Dealers. Refuse sub-
stitutes. Write direct if unobtainable.

TWO COIL HOLDER. P. Patent.
Enables the flnest possible tuning, and adds con-
siderably to the selectivity and efficlency of the

Receiving Set. No. 58/40. 10{~ each.

Y v/—“—\\ :
Ward 5 Goldsfon)
TENDLETON_ /=% Q INCHESTER [29

Address all communications to Head Office.
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Works—PENDLETON, MANCHESTER.
Glasgow Depot—98, PITT STREET.
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in very clearly, and London and
Newcastle quite.well. I also got
other stationg which I could not
identify. -

Allow me to congratulate you
on evolving such a simple and
efficient set.—Yours truly,

Ruporr D. ALrLoway,

Aberdeen, Capt. R.A.M.C.

SINGLE - VALVE
BROADCAST RECEIVER

Sir,—I feel I must write you
giving my experiences with the
single-valve set described in your
paper on November 21 last year.

I have been experimenting with
various circuits for the past two
years, and have tested most of
your circuits given, both in the
Wireless Weekly and Modern
Wireless, and 1 have so far
never had results to equal those
obtained on this little set. All
the wiring is as per instructions,
with one exception, namely, that
I earth the negative side of the
L.T. battery. Using an average
outdoor aerial on *phones I get all
B.B.C. stations with the utmost
ease, and find no difficulty in
funing out §SC (19 miles). The
sct is delightfully easy to handle,

and with an additional L.Fa valve
gives  excellent  loud-speaker
signals from 5SC, while the other
stations are increased proportion-
ately. Details of the components
are. as follows :—Variometer.
Edison Bell; coil, 4 in., 70 turns
20 S.W.G., d.c.c. Other details
as per instructions.

I can thoroughly recommend
this circuit to other enthusiasts
after exhaustive tests.—Yours
faithfully,

Rarra Kerta ComMoN.

Stirling, N.B.

L.F. CHOKES

SirR,—I was interested in your
article, December 12 issue, on
the use of iron core choke coils in
L F. amplifiers, and note that you
will welcome reports from readers
on the subject.

A few months back I pur-
chased fifteen very good ex-
Government enclosed chokes at
about 7d. each, and carried out a
series of experiments with them
in radio circuits.

The chokes were wound with
stranded silk-covered wire of
very small gauge. - During the.
preliminary  experiments  they
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were connected exactly as shown
in your diagram, and the follow-
ing resistances were tried.

400 ohms.
500 ,
1,000 ,,
I )SOO ”
2,000 ,,
2)500 L34
3,000 "

Coupling condensers of various
capacities were experimented
with, including the following :—
o.005 uF, o.o1 uF, o.015 uF,
o.03 uF.

Plugs and sockets were fitted,
in order to facilitate the variation
of resistances and capacities at
will during signal reception.

Results

Very clear telephony was
obtainable with any of the values
given. No appreciable improve-
ment was detected on the higher
resistances and capacities, but I
fancied that speech was a trifle
clearer when using the 3,000
ohms. choke. No advantage
was gained by increasing the size
of the coupling condenser above
0.005 puF.—Yours faithfully,

Worcestershire. F. MARks.

Introducing

e

PRICES: No. 2 size Fitted with aluminium top and
bottom plates, ebonite bushes, knob and dial complete,
centre hole fixing, spacers 073 in.  Vanes 24 gauge,
capacity guarantec?.

L0918 = each gl- 0002 .. .. each 4/6
.00078 ., .. . = =
0005y B/- 0008 .. .. , 4/

L0003 .. . 5/6 00005 ... .. ., 4/-

ITHT R

IMPERIAL

VARIABLE
CONDENSERS

Reallsing the necessity
to-day for most
aoourately oalibrated
acoessories, we have
placed on the market
the following range of
Variable Condensers.
Every Condenser lIs
carefully packed and
delivered in neat dust-
proof oardboard
container.,
Write to-day for -details of our
valve renewal service, home
1) k. ) ‘"S
and general wireless accestories.

G.W.L. Ltd.,

The Original Valve Repairers.
tmperial Works, Shaaklin
Road, Crouch End,
London, N.8,

Telephone : Hornsey 3065.
Telegrams : %gglc. Hornsey

Delivery by return
of post. Please re-
mit ample postage.
Excess Refunded,
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The Wonderful OMNI

- as described by Mr. J. Scott-Taggart.
As illustrated, including coils, 18 Guineas.

RECEIVES EVERYTHING FROM EVERYWHERE.
TO CONSTRUCTORS.—AU Components supplied separateiy it desired.
Send stamp for Illustrated List and set of leaflets dealing with
¢¢ Tested Sets,”’ also the OMNI, S.T.100, 4-Valve Fa.mll?'
Receiver and all circuits described in * Wireless Weekly,”
¢ Modern Wireless" and Radio Press Envelopes.
Connecting Links, per set of 50, 8/ Carr, paid on Betall Orders value £2 and over,
ALWAYS SPECIFY ‘MAGNUM.”
MAGNUM TAPPED COILS—REDUCED PRICES.

No. 1. 180-1000 metres e

No. 2. 600-2600 metres

BURNE-JONES & Co. Ltd.

Manufactaring Radio Engineers,
MONTFORD PLACE, KENNINGTON, LONDON, S.E.11,
Phone : Hop 6257
Experimental Stations:—2 F.P. New Cross. 2 P.B. Kennington.
2 C.T. Lambeth. 6 C.W. Streatham.
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4 Al connecting in parallel’ with the secondary winding

“(Il. Pth;1 ._2(_ljg{rle(()wlj)-frs;:lt;\;lct;la;n:l;ugz: of the second transformer a resistance of 100,000
:ir:‘;cgibed in * Wireless Sets for Home Con- ohmds, or .preferably one of the variable type of

’ . : anode resistances.

structors,’” but finds thaﬁ th; mStrugle?;v:? A possible cause of howling in low-frequency
very prone to howl. S HSS us‘ei'ﬁ " circuits is a high-tension battery which is nearing
frequency dtrk?nsmrrtne?h Ofd ttW(t)he ; aifgltlls the end of its life and whose internal resistance
31221’&3& toastllll: Ia;’ 8;? et(::. terminals is becoming very high. A temporary remedy

: : CRE can be effected in these cases by the use of a
of the transformers shown in the wiring reservoir condenser of 1, or preferably 2 uF
diagram.

capacity in parallel with the battery.

The following are the usual remedies for sglf—

oscillation in low-frequency circuits. The first W. L. 0. (LIVERPOOL) asks what is ‘the
experiment should be to try the effect of revers- voltage given by a single accumulator cell ?
ing the connections from the secondary winding Further, does this voltage vary with the size

of the first lcw-frequency transformer. This of the cell ?

usually puts an end to the trouble, but should _

it merely alter the pitch of the note, or result in The voltage given by an accumulator cell is quite
a series of slow ticks instead of a howl, the same independent of the actual ampere hour capacity,
test: should be performed upon the second trans- so long as the cell is not giving an abnormally
former. In the unlikely event of these reversals large current. For general purposes it can be
proving unsuccessful, the effect should be tried of assumed that the voltage is quite independent of

=% == [ = i
CONOMIC f= LECTRI= | VRure T'wo Outstanding
e i I L : Achievements.
OUR NEW RADIO -~ THE PORTABLE-FIVE
CATA LO GUE The only Fortable Receivinéasretthin a leather suitcase, requiring :

: no .Ae:;al. ;mé:[ nol e | It is .ﬁ:ﬁrely self-
comprising 40 pages and 300 illustrations of all classes : contained, including valves, batteries, invisible loop aerial :
of instruments, component parts, materials, etc., is just i and Loud Speaker.  Really good reception on the Loud
off the press. 1T WILL PAY YOU WELL to remit : Speaker at 25 miles or on Headphones at 500 miles. :

4d. in stamps and secure this money-saving publication.

TP T3 101 1] T— T s THE SUPERFIVE -

8QUARE, LONDON, W,.f.} 303, EUSTON RD,, NNW.1.[{ TWICKENHAM.

A Five-Valve Cabinet Receiver for use with either Dull or :
: Bright emitter valves—owing to its many Special and :
: Exclusive features really good Loud Speaker reception :

BEWARE OF WORTHLESS IMITATIONS, SEE THE : may be easily obtained at 500 Miles under normal conditions :
: —under reasonably favourable circumstances good Loud :
TRADE MARK % ON EVERY GRID LEAK. : Speaker reception at 3,000 Miles has been frequently :
: obtained by prvate users.
WATMEL VARIABLE GRID LEAK 9 T A AN ORR TR SOOI | 4o .0 55+ b oo bbb oo Sooabot H
(Patent No. 206098). Write for special illustrated catalogues describing the above to —
Constantly Variable GRID LEAK -
ggcn:. intopieraﬁon. ~ ,56 to 5 megohms s
t.o:u.;:)e'a;ﬁiref1 e ol ANODE 1 7LES§7 LTD.
e M RESISTANCE e
Each' tested and W 50,000 to 100,000 = L —
guaranteed, ohms 3/6.
N?At and  weil 2 Suuaé,lle for S.T. Offices & Showrooms (Open 8 to 7 ; Saturdays 8 to 1) :—
made. e roo Clrcuit.
EN J g
SEND P.C. FOR DESCRIPTIVE FOLDER. % QVE STH:“:{ AMME},?SM”H: EOND, w‘f‘,
Connaught House, 1a, Edgware Road Phone: Hammers: 1916. Grams: “ Tingoldar, London,
WATM EL WIRELESS GD-. Marble Arch, W.2. Tel.4575 Paddington FEW AGENCIES STILI, OPEN.
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the size. Wlhen the_gell is fully charged, and is
still on charge, the voltage should read about
2.6 volts, and as soon as the cell is taken off
charge and the gassing stopped, the voltage will
fall to about 2.1 or 2.2 volts, according to the
make of the accumulator.  During this charge
this voltage falls gradually, and recharging is
usually necessary when it has reached about 1.8
volts. For practical purposes it is usual to
assume that each cell gives 2 volts.

A.T.H. (GRIMSBY) asks what is a super-
heterodyne, and what are‘its advantages ?

The amplification of short wave signals.at high-
frequency is a very difficult matter, and the super-
heterodyne is an ingenious method of solving the
problem. The short wave signals are hetero-
dyned by local oscillations of closely similar fre-
quency, so that the beats which result are still
at radio-frequency, corresponding usually to a
wavelength of about 3,000 metres. These beats
are then transferred to another tuned circuit,
where they are regarded as signals of 300 metre
wavelength, and amplified with a simple resist-
ance capacity or aperiodic transformer high-
frequency amplifier and heterodyned afresh to
produce audible beats. This latter operation, of
course, is omitted in the case of telephony.

F. G. L. (BRADFORD) has just bought a
2,000 ohms loud - speaker, and inquires
whether he should use this in series or in
parallel with his high-resistance telephones ?

Apnil 2, 1924

It is not as a rule necessary to use both loud-
speaker and telephones simultaneously, and there-
fore the best arrangement is usually to arrange
a double-pole change-over switch, or-a Dewar
switch to enable either to be used as required.
When both are to be used at once it is usually
best to connect them in series.

J. C. (BURNLEY) asks is an inductively
coupled Receiver better than one comprising
only a single oscillatory circuit ?

Yes, for the following reasons :—

(1) By the use of more turns of wire on the
secondary coil than upon the primary, something
resembling a step-up effect is obtainable, which
means. that higher potentials will be available to
actuate the crystal or valve detector.

(2) The excessive ‘‘ damping ’’ of the aerial
circuit in a single-circuit receiver, due to the
detector and telephones being shunted directly
across the aerial tuning inductance, is, in the case
of an inductively coupled receiver, obviated, and
the looser the coupling between the circuits, the
less will be the damping of the aerial circuit.
This renders more accurate tuning of the aerial
circuit possible, and, in fact, necessary.

(3) Greatly increased selectivity is obtained,
especially when a loose coupling is employed,
because not only must the aerial circuit be more
accurately tuned to the desired wavelength, but
the closed or secondary circuit must also be accu-
rately tuned to the aerial circuit, under which
condition the maximum effect is obtained from the
desired wave, whilst the ‘effect of any undesired
waves is greatly reduced.

The

JEJC

Crystal Receiver

15 all that a High
Class Set should
be.

Good Reception
Quick Tunine

Reliable Fittings:

Handsome

Appearance
o

The fact that REFTY Terminals, Crystal Cup and
Reftone Crystal are used proves that the last word
in efficiency bhas been insisted upon. Guaranteed under
money back if not satisfied principle.

Fitted with Single "Phone Terminals
35/- Post and Tax free.

Fitted with Double 'Phone Terminals
36/ - Post and Tax free.

REFTY &EE% LTD.
2,Featherstone Buildings, High Holborn, London, W.C.1

'Phone : Chancery 8264. ‘Grams : “Reftinal. Holb. London.”

The “TOME”
IF

=i Intervalve L.F. Transformer
YOU ENJOYED

THE PRIVILEGE

of reading the Trade
Journals, you would
have learned recently
that this exceedingly
low priced Trans-  Turns Ratio 31 to 1. Distortionless.
Stalloy Iron Core. Highest Insulation
former was tested by throughout.
the Trade Experts,
and gave an exceedingly high service. Far better than
many Transformers selling at nearly double the price.
Refty Terminals also are used on the TOME, giving, in
addition to its own good qualities, all the advantages
which instant and certain connection presents to the

discriminating buyer.

ONLY 14/6 EACH
Postage 6d. Extra.

.
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Tuning Coils

and How to Wind Them.
By G.RPR Kendall,BSe.

"""""""""""" —time spent in winding

CONTENTS good Coils is never wasted

a a
How Circuits are tuned .
S the Author says, “ Many of the coils used are
directly responsible for the mediocre results

-
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Turn numbers l
The choice af wise : obtained by some experimenters.”
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| ;aking tappings Yes, that is the whole point. Because the Set works in
| amp proofing a more or less unsatisfactory manner, yet apparently all
| Single layer coils is in order, the experimenter blames either his locality,
| his aerial or even the transmitting station. And the
| whole trouble often lies in his inefficient tuning
: arrangements.

I

|

|

|

|

I

|

Basket colls
Slab colls

Pile winding
Lattice colls

Honeycomb and duo-
lateral coils

Mounting colls
Aperiodic Aerial coils

Sharp tuning cannot be obtained with inefficient coils.
Once you have learnt how to make good ones from this
new Book you’ll be sorry to think that you have wasted
so much time with your earlier inefficient ones.

Buy a copy to-day—a surprisingly large amount of
accurate information is yours at barely the cost of

laghi w N SININ S = = 1 / 6 half-a-dozen terminals.
S 3 NO. I8 D C ’
RADIO PRESS, LTD. - sowrs™ ey

IF IT 1S A RADIO PRESS BOOK IT IS TECHNICALLY CORRECT

QGILBERT AD; 67¢
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“Sterling” Lightweight Radio Head i i ;
Telepho;gles areg Brmsﬁ made through- all th.at i~ ?roadcaSti with a ﬁdehty beyond
outat Sterlingworks. They are ficted question, with a clearness beyond compare, .
with polished Duralumin headbands dSwith f'm B d Belief—if i {
and supplied in the following resist- and jvithh a Comior t eyon‘ €li€l—11 you-usc:
s Sterling Headphones,” Men and women alike
120 ohms the pair £r:2: 6 : : 4
2000 ohms the pair £1: 4 : o approve them'everywhere. Get the utmost

4000 ohms the pair £1%5:0
Obtain from your ‘Dealer.

STERLING LIGHTWEIGHT RADIO
HEAD TELEPHONES

Adot. of STERLING TELEPHONE&ELECTRICCO.LTD.

Manufacturers of Telephones and Radio Apparatus, etc.

210-212 Tottenham Court Road, London, W.x.  Works: Dagenham, Essex

out of radio music and speech. Listen with—

Printed for the Proprietors, Rapio Press, Lrp., Devereux Court, Strand, W.C.2, by Tre Avexve Press (L. Upcott Gill & Son, Ltd.), 55-57, Drury

Lane, London, W.C.2. Published on Wodnesday of each week at 3, Bolt Court, Fleet Street, London, E.C./4. Address for Subscriptions and Edltorial

Communications :—Devereux Court, Strand, London, W