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of examining one closely—if hé knows
absolutely nothing about Wireless—if he has
no friends to zdvise him—he could still
select a suitable design from amorg those
described in “‘Wireless Sets for Home
Constructors,’’ and get spendid results
from the very beginning.

The complete beginner—if he lived near a

.Broadcasting statton—would probably buld

one of the Crystal Sets. Even if he wished
to start with a Valve Receiver right away,
without going through a probationary pericd

E Simple Crystal Receivers.

SHOWS HOW TO BUILD:

! An inductively-coupled Crystal Set. A single-valve Reflex Receiver.,
1 Atwo-valve Low Frequency Amplifier. A three-valve Broadcast Receiver.
! A two-valve Broadcast Receiver.

E Together with information as to the testing and operation of Receiving Sets

Every step fully explained—

EVEN if a man has never built a Set before
—1if he has never had the opportunity

on a Crystal Set, he would find the
2-Valve Broadcast Receiver a wonderfully
simple and efficient instrument, costing but
little for material. "The more advanced
experimenter, on the other hand, will appre-
ciate the many exclusive arid original features
which -are incorporated in the 4-Valve
Universal Receiver—its sensitiveness and- its

power.

In any case, we would emphasise that the reader
will find every step fully described and ex-
plained in the clearest and most interesting
manner.
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Published by’ Radio
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A three-valve Regenerative Receiver.

A four-valve Universal Receiver.

Home Constructors #uisi
By E.Redpath.  Series %{?

Gustert 4a. 1175,
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Imperial Wireless and the “ Beam”

In our Editorial for July g we referred to
Senatore Marconi’s latest work with directional
wireless in developing the system which has now
received the popular title of ¢‘ the wireless beam.”’
Fully realising the importance of the great
inventor’s work we have been publishing in the
last few issues a complete report of the Paper
given by the well known inventor before the
Royal Society of Arts, so that by this time our
readers will be able to judge for themselves the
full purport of the Paper. It is of some interest
to note in passing that Wireless Weekly is the
only radio journal to reproduce this Paper in full.

The Rugby Station

In the Editorial referred to we stated that it
was probable that the Post Office would complete
their present plans for the Rugby station while
carefully watching any developments on the
shorter waves, and we are glad to see that this
policy - has been adopted by the Government.
Instead of abandoning, as was suggested in some
quarters, the work on the Rugby station, the giant
installation which, when completed, will be the
greatest in the world, the Government have
wisely decided to push forward with the present
work whilst co-operating with the Marconi Com-
pany in trials of the new ‘‘ beam ’’ system. In a
few days’ time, perhaps even before these lines
appear in print, an agreement will be submitted to
the House of Commons for their approval, where-
by the Marconi Company will erect, as contractors,
a ‘ beam '’ station in England adapted for com-
munication with Canada, and capable of extension
so as to provide for ** beam ’’ communication with
South Africa, Australia, and India.

According to the provisional arrangement, the
station is to be completed within twenty-six weeks
of the time when the site is made available for the
Company, and it is conditional that the contract
for the installation shall only be accepted and patd
for by the Government if it fulfils certain important
guarantees.

The Question of Cost

In giving further details, the Postmaster-
General stated that the Marconi Company were
erecting a station for the Government at cost price,
plus 10 per cent. contractor’s profits, the maximum
to be (£58,000. Should additional wunits be
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required for Australia or South Africa additional
units would cost a maximum of £36,000. Thus,
in a short time the British Government should
possess a well equipped high-power station of
great range at Rugby, together with a station of
the new system for comparison with the older
method. This certainly seems to be the common-
sense way of dealing with the problem.

The Domintons and the “ Beam ”

So far as the Dominions are concerned, they
apparently do not all see eye to eye with the Home
Government. In a statement before the Australian
Parliament, Mr. Bruce said that the Government
intended to proceed with the erection of a
‘‘ beam "’ station at once. The British Govern-
ment had advised the construction of both a
‘“ beam "’ and a high-power station of the older
type, as the ‘‘ beam ' system can only maintain
communication with Australia for seven hours
daily. The Federal Government, which was
urable to accept those views, was influenced: to
some extent by what was considered to be the
shortness of vision shown by British experts in
the past. Owing to the great development of the
‘“ beam *’ system, Mr. Bruce said it was probable
that if a high-power station were now adopted it
would, when completed, be obsolete.

It will thus be seen that the Australian Govern-
ment intends, in the language of the racecourse,
to ¢ put all its money on one horse’’ by aban-
doning the idea of erecting a high-power station
on lines already proved capable of satisfactory
work during a large part of the day, and confining
themselves to the ‘‘beam.’” They are therefore
likely to find themselves in a position of consider-
able difficulty if, after more prolonged tests, the
‘“ beam "’ system should fail to live up to its
promise. At the same time, the British Govern-
ment, by having both high-power and ‘‘ beam "’
stations available, will be in a much sounder
position.

A Gratifying Feature

One aspect of affairs is most gratifying to all
who are interested in the progress of the art. We
refer to the fact that the Government and the
Marconi Company seem at last to be working in
accord. We hope that we have seen the last of
unpleasant bickerings in this direction, which have
done much to hinder progress in the past.
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By E. H. CHAPMAN, M.A., D.Sc., Staff Editor.

In view of the warm weather many readers may wish to enjoy the experience of wireless reception

in the open air.
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for this purpose.

The following article describes the best methods of arranging temporary aerials

0

summers there are occasions
when the listener-in feels
tempted to take a receiving set
out into his garden and spend
a lazy hour listening to the music
of one or other of the broad-
casting stations. Of course, such
a thing can be acoomplished by
the use of long telephone leads
taken from the set in the house,
but, with such an expedient,
difficulties in tuning may arise.
Besides that, there is not the
same charm about it as having
the set within easy reach of a
comfortable deck-chair.
Fortunately, British broadcast-
ing is now so efliciently carried

I E VEN in the worst of British

TO EARTH
TERMINAL.

BARE WIRE UNDERNEATH
SIXTURNS OF INSULATED
WRAPPED RQUNO

¥ THE FORK

PAR Y 24 b
Fig. 1.—A quick and convenient

method of making a temporary

earth connection.
out that it is possible to get good
results from a temporary aerial
and a temporary earth connec-
tion such as may be installed in
a garden in a very few minutes:

Some Recent Experiments

I have recently made a few
experiments with small aerials in
a garden and the results obtained
are worth setting down as an
indication as to what can be done
in this way.

Earth Connections

First of all, there is very little
difficulty in making a good earth
connection in a garden. Often
enough, there is a convenient
water-point  handy, but failing

that, a good earth connection can
be quickly made with an ordinary
garden fork. In most of ‘the
experiments under consideration,
the earth connection consisted of
a garden fork driven as far in

4 ft. above the ground. Fairly
good results were obtained on the
telephones from 2LO with this
aerial. Raising the wire so that
one end was about g ft. above
the ground, the other end still

the ground as possible. The being 4 ft. above the ground,
; 450" -
60 ‘ To AERIAL TERMINAL
B TRt
= / Ground level. -

Fig 2.—Illustrating a type of aerial
and lengths being given.

metal on the handle of the fork
was first scraped clean and
rubbed with a file for three or
four inches. Then the bared end
of a length of bell-wire was laid
on the clean patch of metal and
several turns of the insulated wire
were wrapped round the fork
handle over the bared wire. After
these several turns had been
wound as tightly as possible over
the fork handle, the insulated
wire was twisted with the free

which was tried, the relative heights

increased signal strength a little,
and 2LO was audible on the
loud-speaker up to distances of
a yard or two.

Another Aerial

The next aerial to be tried con-
sisted of 15 ft. of bell-wire with
a 3-gallon watering can attached
to the end of it. With the water-
ing-can fastened at a height of
1 ft. up an elderberry tree,
music from 2LO received on a

end of the bared wire in order to small loud-speaker could be
7
i
" /1 [T r0AcrIa
T 45.0 . Nl TERM/NAI‘:
1 60
: : EARTH
g TOEA
| %_'0' Q e TLQRM/AIAI
' = IInsula[or - N.Naiibbma&t

Fig 3.—A form of garden aerial which can be recommended.

keep the wire in position. Fig. 1
illustrates the way in which the
fork was used as an ‘‘ earth.”

Testing the Earth Connection

Before putting up an aerial, the
efficiency of the fork as an earth
was tried. Using a two-valve
set and the earth connection
alone, no aerial at all being used,
2LO 15 miles away was dis-
tinctly audible in the telephones.

The First Aerial

The first aerial tried consisted
of about 12 ft. of bell-wire placed
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heard from 5 to 10 yds. away.
The addition of another 15 ft. of
wire to the aerial, making 30 ft.
in all, increased signal strength
appreciably, even though the 3-
gallon can was placed only 7 ft.
above the ground, being hung
over the top of an open window
frame. With this aerial, a fox
trot from 2LO was heard a good
15 yds. away from the loud-
speaker. When the . 3-gallon
watering can was removed from
the end of the aerial wire, there
was only a small diminution of
signal strength.
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Further Trials

The next aerial tried consisted
of 100 ft. of bell-wire fastened at
one end to a pear tree and at the
other to the house. The wire
was only about 7 ft. above the
ground and at the middle of its
course the wire passed under a
large elderberry tree. Signal
strength with this aerial was
better than had been obtained
with the other aerials ‘tried, but
the loud-speaker was unable to
compete with a noisy lawn-
mower a couple of gardens away.

Best Results

The next aerial to be tried con-
sisted of a vertical rectangle of
‘wire, as shown in Fig. 2. The

O
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HOUGH it is not possible
to arrive at an accurate

measurement of the capa--

city of a fixed condenser unless
a capacity bridge is available, one
can nevertheless obtain a pretty
good idea by making use of the
rough-and-ready test to be
described. The only essential is
a variable condenser whose maxi-
mum capacity is known. Cheap
condensers are sold as ‘¢ .0003
pF,”” ¢ oor pF,” and so on, but
no guarantee is usually given
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Fig. 1 ~—Curve showing relation of
capacity of .0005 condenser to
scale of degrees.

with them and they are very
seldom up to the stated figure:

Guaranteed Capacity

If, however, one purchases a
variable condenser from a good
maker a guarantee will come with
it that its capacity is as stated.
This condenser should be of the
square law rotary vane type;

height of the top horizontal wire
was g ft. above the ground, the
height of the bottom horizontal
wire, 3 ft. above the ground. As
will be seen from the diagram, no
earth was used. The wire used
in making this aerial was, as
before, No. 18 bell-wire. Results
with this aerial were so good that
a second aerial of ‘the same shape
was made of No. 24 enamelled
wire and placed a yard higher
than the last aerial. Small insu-
lators tied to a tree were used
to support the wire at one end,
and at the other end the wire was
twisted round nails driven in an
aerial mast, a thin piece of rubber
tubing being placed over each
nail before the wire was twisted

O
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Fixed Condenser Capacities

which gives a regular increase
from minimum to maximum as
the knob is rotated. There is, as
a matter of fact, a slight irre-
gularity in increase at the very
bottom of the scale, but for all
practical purposes a good con-
denser with a well-centred spindle
and absolutely straight plates
will give a regular increase. The
chart shown in Fig. 1 may be
used for the average .oocos uF,
and a similar one can be made in
a few minutes to suit any other
value. It will be noticed that a
small allowance is made for the
minimum capacity of the con-
denser which will never be zero,
This charge enables the approxi-

mate capacity at any given
setting to be read off in a
moment.

Wiring Up

Now wire up the variable con-
denser and the fixed condenser
which it is desired to test in the
way shown in Fig. 2. It is not
necessary to use a D.P.C.O.
switch, though it saves time to
dc so. Throw the fixed con-
denser info circuit first of all and
plug in duferent A.T.Is or
work the slider of a single layer
inductance until you hit upon a
signal which is as sharply tuned
ia as possible. Suppose that the
condenser under test is stated to
have a capacity of .0003 uF, then

400

- it should be.
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round it. Fig. 3 is a sketch
illustrating this aerial.

Stations Received

The type of aerial shown in
Fig. 3 is one to be recommended
for use in a garden. It can be
quickly put up with the aid of a
small ladder or a pair of steps,
and the results obtainable with
such an aerial are remarkably
good. With the aerial illustratied
in Fig, 3, the writer obtained
splendid loud-speaker strength
from 2LO 15 miles ‘away. In
addmon, Birmingham, over 100
miles away, was received at
cxcellent  telephone  strength.
Moreover, tuning with this-aerial
was nontxceably sharp.

O

the .0ooo5 yF variable condenser
should give the same tuning
when set at about . 105 degrees.

Indications

If you find that you have to set
this condenser at a higher read-
ing, then the fixed condenser is
above its stated capacity. If, on
the other hand, a lower setting
is required, then the capacity of
the fixed condenser is less than
The approximate
amount of the error can be ascer-
tained by noting the variable con-
denser readings and seeing by
means of the chart the capacities
which they indicate. Thus if to
abtain the same tuning we must
set the wvariable condenser at

YA’_

a,

I
=g

£

‘un}—,\ammm
70 RECEIVER.

Fig. 2.—The method of connecting
the switch for comparison of
condenser capacities.

nearly 140 degrees, then the
capacity of the fixed one is about
.0c004. In the same way a vari-
able condenser reading  of
60 degrees means that the real
capacity of-the fixed condenser is
about .00018 uF.

R. W. H.
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GOOP-WAYFARER No. 761

Synopsis of Previous Chapters

Professor Goop and Wireless Way-
farer, the discoverers of a new circuit
of stupendous possibilities are engaged
in describing in detail the results of
their labours for the benefit of all
really serious experimenters. So far
entirely original methods of insulating
the aerial, of making the tuning in-
ductance, of concocting the condenser
and of attaching leads have been des-
cribed. If you want to be at least
eighteen months ahead of the fashion
in wireless

BEGIN THIS GREAT NEW
SERIAL NOW!

The Telephone Receiver

It is not perhaps usual to deal
with the telephone receivers
when only the ATI, the ATC and
certain leads have been wired in
the circuit. But this is not a
usual circuit. No harm can be
done by providing the telephones
at this stage. They should be
worn day and night by the con-
structor for a week or so in
order that his ears may be
properly flattened before he
brings them into serious use, and
that all superfluous hains imme-
diately above his ears may have
been plucked out before the
actual process of ‘‘ broadcatch-
ing’’ on a grand scale begins.

Making Receivers Comfortable

You may discover when you
first don the headbands that your
head is adorned with peculiar
bumps. Should this happen the
best thing is to take your seat
in the armchair wearing the
phones, and to get a friend to
hammer the bands gently but
firmly until they are shaped to
the contours of your cranium. It
might be as well prior to this
operation to consult a phreno-
logist. It would be sad, for ex-
ample, supposing you had the
bump of electrical genius highly

THE WAY

developed to have it flattened
out in this way. Many a promis-
ing career has been ruined by
failure to attend to little matters
of this kind.

A New Headgear

Personally I have always dis-
liked metal bands, for though
my head is of a noble, intellectual
type, which head harness of any
good make fits to perfection, I
have a thin patch on the top,
and in cold weather the feel of a
steel band sends cold shivers all
down my spine. [ ‘have there-
fore adopted for my own use an
entirely original type of gear.
Look at the pictures. Compare
the look of agony on the face of
the fellow caught in the grip of

top with one sweeping stroke.
As scythecraft is not much prac-
tised in our larger towns, I may
say that the city dweller who hag
neither lathe nor scythe at his
disposal will be able to make
quite a good job of it with a tin
opener. The receivers are then
detached from their bands. Little
slits are made in the brim quite
close to the crown immediately
above the ears. The thingame-
jigs of the receivers are next
pushed through the slits and
attached to the crown by means
of paper fasteners. The use of
drawing pins for this purpose is
not recommended.
Method of Use

The use of the Brimbolophone
calls for a little self-restraint on

70 B
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Goop-Warfarer circuit No. 761 as described up to date. The method
of obtaining the telephone receivers is detailed in this instalment.

a pair of ordinary rat-traps with
the contentment, the beatitude,
the joie de vivre of his opposite
number who is revelling in the
comfort of the Wayfarer Brim-
bolophone. The apparatus gets
its name from the fact that it is
made from the brim of a dis-
carded bowler hat. The hat
should be placed first of all in the
lathe, and its crown neatly
turned off. Should you not have
a lathe, it is best to engage the
services of a skilled scythe-
wielder. You then sit upon the
ground with the hat firmly upon
your head whilst he mows off the

401

the part of those who have been
brought up with the manners of
a perfect gentleman. My friend
Poddleby had a sad accident
when he first donned the Brim-
bolophone. He was sitting be-
fore his wireless table, wearing,
of course, both the apparatus and
the pleasant expression which it
brings, when the door opened
and Mrs. Poddleby entered,
ushering in Selina Snaggsby,
who was dying to hear some
wireless.  Naturally Poddleby
leapt to his feet, and, without
thinking what he was doing,
swept off his Brimbolophone in
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polite salutation. One of his
receivers caught the visitor a
shrewd blow in the left eye, and,
owing to the sudden jerk upon
the phone-cords, large portions
of his set were torn up by the
roots. Be very careful, there-
fore, when you are wearing the
instrument not to mistake it for
a hat. Should you find that you
are unable to restrain your
natural politeness, it would be as
well to fix it on with sticking-
plaster as a precaution. It is
important that the Brimbolo-~
phone when not in use should
always be hung on a peg screwed
on to the edge of the table,” and
never laid flat. Gubbsworthy,
another convert to this latest
fashion -in =~ wireless mllhnery,
neglected this precaution, and
was astonished ‘on returning
from a long week-end to discove?
a family of seven kittens estab-
lished in his Brimbolophone. Pay
due attention to thése  small
points, and the - Brimbolophone
will bring a new joy into your
life.
Acquiring the Receiver

I promised the week before
last to tell you how to obtain a
telephone receiver for threepence.
Since I wrote the Postmaster-
General has, I believe, reduced
his charges for the use of call
boxes, so that now it can be done
for even less. A little care is, of
course, required whilst you ‘are
capturing your receiver, and it
is most unwise to leave the box
with a long tail of wire dangling
from your pocket. Nor should the
deed be done if there is a queue

o

VERY neat double detec-
A tor, which is a most useful
pattern for the experi-
menter to have, can be made in
the way shown in the diagram.
On a small panel two detectors
are mounted which may be either
of the same type or of quite dif-
ferent patterns. One contact of
each is connected to one of the
two terminals on the panel, whilst
the other is taken to one of the
contacts of a 2-stud selector
switch from whose arm a lead
runs to the other terminal. It
will be seen that either detector
can be thrown into action by
simply turning the switch across
to the appropriate stud.
With such a contrivance

of people waiting outside to use
the box after you. Not only is
this method of obtaining a
receiver inexpensive, but it may
also provide the obtainer with a

‘holiday and an entire change of

scene for fourteen days vr more
at no expense whatever. Per-
sonally I favou- a safer and even
cheaper method of providing
oneself with headphones. T have
never bought a pair yet, but 1
have always at least one excel-
lent set in use. My method is to

go round to Poddleby and
borrow a pair from him. If he
forgets about them, well and

THE WAYFARER
BRIMBOLOPHONE,
Joy.

OLp STvLE.
Asony

Abolish discorifort by, wearmg this
fashionable type of receiver.

good, but should he be mean
enough to come-at some future
date and demand their return I
hand them back with a haughty
stare and a few cold words of
thanks. Then I toddle round to
Snaggsby and obtain the loan of
a pair of his. As I have at least
forty wireless friends, and others
are taking up wireless every day,
I calculate my supply of phones
is assured for at least ten years.

Obtaining a Supply of Valves
The same method may be

o

A USEFUL DOUBLE
DETECTOR

crystals can be tested against one
another in the easiest possible
way. This double detector may
also be used for general réceiving
purposes, it being a distinct ad-

2STYDSELECTOR

=R

By means of the arrangément shown,
crystals may easily be compared.
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employed for keeping up a stock
of valves. In this case it is as
well to purchase a milliammeter,
which need not necessarily be in
working order. You can then
offer to take valve curves for any
of your friends, and tubes of all
kinds from peanuts to power
valves will positively rain down
upon you from all quarters.
Some of these people will, of
course, come round and -demand
to see the curves. In this case
you can always copy those pub-

lished by makers (with slight
variations) on to a sheet of
graph- paper. You then give

back the valve, saying that it is
a pretty priceless dud, certainly
not worth the trouble of carrying
home. It is ten to one that your
victim will bow before your supe-
rior knowledge—the possession
of the milliammeter gives one a
wonderful amount of prestige—
and that he will request you to
throw the thing into your dust-
bin in order to save him trouble.
With the exercise of a little
ingenuity it-is really possible to
avoid having to purchase any-
thing at all in the way of wire-
less gear. It is just the know-
ledge of “these things which
marks out the expert from the
beginner. Next week I will
show you how to provide your-
self with as many high-tension
batteries as you want at abso-
lutely no cost at all with the help
of an entirely new method which
involves neither borrowing nor
the other thing.

WIRELESS WAYFARER

o]

vantage to have two crystals,
either of which can be used at will
should one of them get out of ad-
justment, or should it seem to
have lost its original sensitive-
ness. Another use for this double
detector is as follows : Wire the
detectors so that the cup of one
and the catwhisker of the other
are connected to the common ter-
joining the other contacts
to the studs of the selector switch.
Now place a piece of the same
crystal in each, arid the device
enables you to see at once in
which -way current should pass,
for it can be reversed by the
simple process "of turhing the
switch from side to side:
R. W. H



July 30, 1924
ewoos < < : (]
<

*

3

4R
b4

Beam
i Wireless

By SENATORE

GUGLIELMO MARCONI,
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Continued from page 378.
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HESE experiments with

I Australia were continued

during the month of May,
consistently good results being
obtained at two receiving stations
situated in the vicinity of Sydney.

It seems obvious, if we con-
sider the position and altitude of
the sun, that during the morning
period the waves travelled from
England to Australia starting in
a westerly direction, across the
Atlantic and Pacific Oceans,
along the longest route, which is
approximately 12,219 nautical
miles, whilst during the evening
period they travelled in an
easterly direction over Europe
and Asia, along the shortest
route, which is about 9,381
nautical miles.

‘In Canada, at Montreal, recep-
tion was found to be possible for
16 hours out of the 24.

These results were so en-
couraging that T was tempted to
try a wireless telephony test to
Australia.

With  rather experimental
arrangements at Poldhu, intel-
ligible speech was transmitted
for the first time in history from
England to Sydney on Friday,
May 30, of this year.

0il-Cooled Valves

For the telephony test to
‘Australia, oil-cooled valves were
employed for the main valve and
for modulating valves. The
“wavelength was g2 metres and an
independent drive was employed
for controlling the main valves.
The total power supplied to the
valves was approximately 28 kw.
divided up as follows: 18 to the
main valves, 8to the modulating
valves and 2 to the drive valves.
No reflector was employed.
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Mr. Leon Deloy (8AB) whose success has-done much
to popularise 100-metre work amongst amateurs.

A continuous development of
the short-wave transmitter has
been taking place at Poldhu. To
utilise considerable power, re-
quired the study and development
of circuits for paralleling valves
satisfactorily, and the design
of special valves to maintain the
wavelength steady has necessi-
tated the application and develop-
ment of an independent drive.
These problems have been solved
satisfactorily and the production
of commeércial transmitters deal-
ing with powers up to the order
of 50 kw. now presents no diffi-
culties. (Slides were shown here
of the interior and exterior of the
small .experimental station. at
Poldhu.)

It was gratifying to all con-
cerned that the experiment suc-
ceeded the very first time it was
tried, Mr. C. S. Franklin being
in charge of the transmitting
apparatus at Poldhu and Mr.
Ernest T. Fisk (with whom I
have never discussed ‘technical
matters in my life) of the
receivers at Sydney.

It is also interesting to observe
that these extreme distances
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were obtained without the use of
any reflector at either end.

The results obtained between
England and Australia easily
constitute a record for ratio of
distance to wavelength, for
Sydney, by the shortest route, is
approximately 189,000 wave-
lengths from Poldhu,

In my opinion, it appears to
have been proved conclusively
that adequately designed reflec-
tors, even if of comparatively
moderate size, will enormously
increase the effective strength of
the signals.

This cannot but augment the
efficiency of communication, be-
sides increasing the number of
hours during which it avill be
possible to work with very dis-
tant countries. p

Use of Reflectors

Moreover, the use of receiving
reflectors will be of the greatest
advantage to practical working,
because whilst magnifying the
strength of the received waves
they reduce all interference
whether caused by atmospheric
electricity or other stations, un-
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less, of course, the direction from
which the interference may be
coming happens to coincide
exactly with that of the corre-
sponding station.

The energy magnification, due
to the concentration of the
energy by the directional effect,
has been carefully calculated by
Mr. Franklin, and tests carried
out at Poldhu have fully con-
firmed his figures.

The slide shows comparative
polar diagrams of the field in all
directions from three separate
transmitters. The red circle is
a polar curve of a plain non-
dircctional aerial.  The green
curve shows the polar curve of a
fwo-wavelength aperture reflec-
tor. The black curve shows the
polar curve of an 8-wave aper-
ture reflector, such as we propose
to use for practical purposes.

(A slide was here shown.)

The case which was tried
experimentally at Poldhu was an
aerial and reflector }-wave high
3 waves wide, the aerial being
fed at four points with a cable
feeder system.,  The horizontal
polar magnification figure of
about 30 wags found.

General Laws

Mr. Franklin believes there are
some general laws ‘regarding
these aerials which may be stated
as follows :—

(1) The ratio of the .loss by
radiation ' to the loss. by ohmic
resistance, ‘and = therefore ‘the
efficiency, remains constant for
all sizes of the aerial at the same
frequency. This efficiency figure
is very high, and can easily be of
the order of 8o per cent. °

(2) The natural decrement of’

the aerial is very high, and re-
mains constant whatever the
extension, as the ratio of the
inductance to the resistance of
the aerial remains the same.

‘(3) The greatest magnifica-
tion for a given area, and there-
fore for a given cost, is obtained
by having equal areas of refléctor
or aerial at the transmitter and
receiver.
square wavelengths at trans-
mitter and receiver gives a mag-
nification of 200, but if divided
into two aerials at transmitter
and receiver, each of 10 square
wavelengths, gives a magnifica-
tion of 10,000.

(4) For a given area of aerial
at' the transmitter and receiver,

Thus an aerial of 20.

the magnification goes up as the
fourth power of the wave fre-
quency used.  Thus, assuming
aerials 1 kilometre wide and 100
metres ‘high at transmitter and

‘receiver, these would each be 10

square wavelengths for 100-metre
wave, and would give a combined
magnification of 10,000. For
half this wavelength (50 metres)
each aerial would be 40 square
wavelengths, and would give a
combined magnification of
160,000.
Energy Capacity of Aerials

Up to what ranges this fourth
power law can be effective in
compensating for the greater

attenuation of the shorter wave
has yet to be ascertained.
The energy capac1ty of these
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should not be one hundred
times as great as the speed
attainable with a frequency of
30,000, which represents the fre-

.quency of a wavelength of the

order of those which it is pro-
posed to use for the Imperial
stations. Of course, this is not
taking into account the mechani-
cal difficulties..

Further Tests

Between the 12th and the 14th
of June (both inclusive) of this
year, some further important
tests were carried out between
Poldhu and a small receiving sta-
tion at Buenos Aires in the Ar-
gentine, the distance between the
two points being 5,820 nautical
miles (10,780 kilometres).

For this radio-telegraphic test

Mr. Dan Godfrey, Jr., conducting .the augmented wireless
orchestra at the London Studio.

aerials is enormous, and they
could -never conceivably be
worked to their limit. It would
be quite possible practically to
superimpose several waves - and
thus several services on the same
aerial.

It should not be lost sight of
that very high speeds of working
appear to be possible only if
short waves are employed, whilst
speeds of the same order are
quite unattainable with the long
waves now in general use for

long-distance radio .communica-

tion.
I might, in other words, state

that there exists no- theoretical
reason why with a frequency of
such as is the fre-

3,000,000,
quency of
100 - metre wave,
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oscillation © of a
the

speed:

the wavelength was gz metreg
and the power to main valves
was 21 kw. This gave a radia-
tion' of 17 kw. The parabolic
reflector was employed to con-
centrate the energy towards
South America, and gave a
strength of field in that direction
which would otherwise have re-
quired a radiation of approxi-
mately 300 kw. from the aerial
without reflector to produce the
same effect.

Although many of the arrange-
ments employed were far from
perfect, very strong signals were
received for over ten hours each
day at Buenos Aires.

Messages were sent by .the
Argentine Minister of Agricul-
ture, Dr. Le Breton, who hap-
pened to be in London, to the
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Minister of War, General Justo,
in the ‘Argentine, and every mes-
sage transmitted was correctly
received in one transmission.

At the conclusion of the tests
we received a communication
from the Argentine Committee,
representing the wireless inte-
rests in the Argentine, who ‘are
conducting the wireless tele-
graph services through their
super-power station with Europe
and the United States of
America, to the effect that the
signals from Poldhu transmitted
by this new system were received
at Buenos Aires with such regu-
larity and extrrordinary strength
as to permit a service being con-
ducted at any speed, and express-
ing the opinion that the Argen-
tine station should be immedi-
ately equipped with the new
system which, they are confident.
will handle more than double the
traffic in six hours than they are
now able to handle in twenty
hours with their present super-
power station. Excellent results
were also obtained at Rio in
Brazil.

A Prophecy

All these results, many of
which have greatly exceeded my
expectations, convince me that by
means of this system economical
and efficient low-power stations
can be established which -will

O
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E have received a
Wnumber of inquiries

regarding the so - called
‘¢ Harkness ”’ circuit, for which
great claim has been made in the
American press. Reports regard-
ing this circuit have been pub-
lished in the lay press of this
country, together with the claim
that it is easily capable of cover-
ing the range of 1,000 miles or
more, and to be incapable of
oscillation or interference.

The actual circuit, however,
has little in it to justify such
claims. Incidentally it should be
stated that the receiving condi-
tions in America are on the
average greatly superior to those
in this country, which possibly
accounts for the extraordinary
claims frequently made for quite

The Harkness Circuit and Some
Claims.
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maintain direct high speed ser-
vices with the most distant parts
of the globe during a consider-
able number of fixed hours per
day.

I am further of the opinion that
by means of these comparatively
small stations a greater number
of words per 24 ‘hours could be
transmitted ' between England,

India and her distant Dominions:

than would be possible by means
of the previously planned power-
ful and expensive stations.

Comparative Privacy

Another particular advantage
of this system should not be over-
looked. As distant stations
situated only within a certain
angle or sector of the beam are
enabled to receive, this condition
brings about a comparative
privacy or secrecy of communica-
tion unobtainable with any other
systemh of radio communication,
and this may prove to be of the
greatest value in war time, be-
sides considerably increasing the
number of stations it will be pos-
sible to work, by reducing the
possibilities of mutual interfer-
ence between them.

The comparative economy in
capttal cost of these stations, the
small amount of electrical power
which need be employed, to-
gether with the capability of

]

ordinary circuits.  The present
circuit consists of a single valve
receiver with aperiodic aerial
tuning and a high-frequency
transformer in the anode circuit.
The high-frequency currents in
the secondary of this circuit are
rectified by a crystal and fed
back through a low-frequency
transformer to the grid circuit of

‘the first valve in the normal way.

It will thus be seen that there
is nothing essentially novel in the
circuit. The method of coupling
the aerial to the closed circuit i
of the type already described ‘in
these pages, in which a single
layer coil on a suitable former
has wound over it a smaller
number, of turns constituting the
aerial circuit. An identical
arrangement is used in the anode
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working at very high speeds,
should make it possible to bring
about a substantial reduction in
telegraphic rates, The impor-
tance of this to the Empire must
be obvious.

- I wish to take this opportunity
of expressing my high apprecia-
tion to Mr, C. S. Franklin for all
the valuable work he has carried
out in- order to make this system

.a practical success, and also to

Mr. G. A. Mathieu for his prac-
tical and theoretical assistance.

I also wish to thank Mr.
Ernest T. Fisk, the Managing
Director of the Amalgamated
Wireless  (Australasia), Ltd.,
Mr. H. H. Beverage, Research
Engineer of the Radio Corpora-
tion of America, Mr, J. H.
Thompson, Chief Engineer of the
Marconi  Wireless Telegraph
Company of Canada, Ltd., Com-
mander J. Lloyd Hirst, Mar-
coni’s Wireless Telegraph Com-
pany, Ltd. Representative on
the Commercial International
Committee in the Argentine, and
Mr. P. Eisler, Manager of the
Commercial Radio International
Committee in Brazil, for their
most valuable co-operation in
arranging at very short notice to
successfully receive in their
respective countries the signals
transmitted from Poldhu.

(Finish)
(8]

circuit of the valve, the smaller
number of turns forming the
primary winding and the larger
the secondary. WNo direct reac-
tion is provided for.

It will thus be seen that the
arrangements closely resembles
many of the reflex receivers pre-
viously described in these pages,
and its range cannot be expected
to be any greater. Any claims
made that the set will not ener-
gise the aerial should be accepted
with the greatest reserve, for in
a loose-coupled set with a tuned
circuit directly or indirectly con-
nected to the plate, the inter-
electrode capacity -of the valve
may be quite sufficient to feed
back enough energy to create
oscillations, although, of course,
the damping introduced by the
crystal is a stabilising factor.
Stability in circuits such as this
is usually obtained by sacrificing
sensitivity, for obviously if the
set cannot be brought near the
oscillating point, the maximum
amplificatiog is not obtainable. .
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Valve Notes

JOHN SCOTT-TAGGART,

F.nst.P.,
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AM.IEE,

A New Method of Féeding Back

the Low-Frequency Currents in a

Reflex Circuit.

HE method which I have

l developed for feeding back
the low-frequency currents

in a reflex circuit, and which has

low-frequency currents through a
choke coil to the grid of the
valve, the aerial circuit being also
connected across the grid and
filament of the valve, a stopping
condenser being employed.

This latter parallel method is

become standard with most not, of course, as straightforward
experimenters, sometimes has and simple as the method which
raised against it the objection connects the transformer in the
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Fig. 1.—A circuit for eliminating A.C. ham.

that the aerial sometimes picks
up A.C. current from electric
light mains, etc., and these cur-
rents traverse the secondary of
the transformer connected in_the
‘aerial circuit, thereby producing
potential differences across this
circuit which are communicated
to the grid of the valve, and con-
sequently produce a hum in the
telephones or loud-speaker.
Experience shows that - this
effect is rarely experienced, espe-
cially when constant aerial tuning
is employed, but where severe
trouble occurs the .only alterna-
tive method has been the parallel
input arrangement used on a
number of commercial sets.
Readers will recall that this
method consists in feeding the

tow-frequency A.C. is practically
eliminated, and is certainly
eliminated in so far as the aerial
picks up the parasitic currents.
Details of Circuit

Fig. 1 shows the method. It
will be seen that in this circuit
the aerial is connected to earth
through an inductance coil L1
The main tuning circuit is Lz

C2, acting, of course, in
conjunction  with the aerial
capacity. A fixed condenser
Cr, having a capacity of,

say, .0003 pF, is connected in the
position shown, while a con-
denser C3 of .oor pF capacity is
connected acrosg the secondary
Tz of the feed-back low-fre-
quency transformer Tr Tz. A
high-frequency transformer L3
L4 is included in the anode cir-
cuit of the valve and a crystal
detector is used for rectification
purposes. The low-frequency
potentials established across T2
are communicated to the grid of
the valve through the inductance
L2, while the condenser C1 pre-
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Fig. 2.—A_ circuit which is not quite what it appears to be.

aerial circuit, and some trouble
is sometimes experienced due to
the resonating of the choke coil,

I have now developed a
method which possesses all the
merits of the series ‘input
arrangement, while at the same
-time  all chance of picking up

.406

vents the current from being
short-circuited through L.
This circuit may be operated in
two ways; either the inductance
Lr may be made of very high
value, in which it is regarded
purely as a short-circuit for low-
frequency currents picked up by
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the aerial from electric light
mains, or the inductance L1 may
be made an integral part of the
main oscillating circuit. If Li
is used as a choke coil some of
the disadvantages of the parallel
input method will be experienced.
The coil L1, under- these circum-
stances, will have negligible' im-
pedance to low-frequency cur-
rents and negligible resistance.
Any low - frequency currents
picked up by the aerial will con-
sequently not produce any notice-
able potential differences across
L1 which could be communicated
to the grid of a valve. On the
other hand, the coil L1 would
choke back high-frequency cur-
rents which would traverse Cri,
the circuit L2 C2, the condenser
C3, and so to earth.

I much prefer, however, to
make the coil L1 an integral part

\t/ Y3
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Fig. 3. — A circuit which acts
similarly to that of Fig. 2.

of the main oscillation circuit,
and in these circumstances the
aerial, C1, Lz, C2, C3, L1 and
the earth form one single oscillat-
ing circuit, the wavelength of
which may be altered by altering
any of the inductances or
capacities.

This raises a very interesting
point which I have not seen
raised before, and €xperimenting
with the Fig. 2 circuit really:
brought the matter home to me.
This circuit, at first sight, ap-
pears to be simply a tuned aerial
circuit coupled to a tuned grid
circuit Lz Cz, reaction being
introduced from the anode circuit
of the valve into the circuit
L2 Ca.

It would, in most cases,-be-
thought that the condenser Cj3
simply served as a coupling con-
denser between thé two tuned
circuits, and that all the merits
of inductive coupling would be
obtained. I have tried various
sizes- of the condenser C3 down

to .ooo1 uF, and in all cases I
found that the two circuits Li
Cr and L2 Cz acted together to
produce what was virtually a
single circuit.  There was cer-
tainly no increase in selectivity,
and any change in the condenser
Ci so as to detune the aerial
circuit could be compensated for
by making a suitable change on
the condenser C2. If, for exam-
ple, C1 were increased, signals
would disappear, but could be
brought back again by reducing
Cz. The whole circuit acts very
similarly to the arrangement of
Fig. 3, which, of course, may be
simplified into the arrangement
of Fig. 4, which is the simplest
of aerial tuning arrangements,

Size of Coils
Fig. 3, of course, is not in-

tended to indicate a circuit
equivalent to Fig. 2, but never-
theless the effects are very
similar. For example, an in-

crease of C1 may be compensated
for by a decrease of C2, and the
inductances L.t and L2 are, in
Fig. 2, considerably larger than
they would be if they were not
acting in parallel with each
other. Since they act in parallel,
of course, the net inductance is
smaller, and consequently larger
coils are required than would
otherwise be the case.

A Useful Example

A useful circuit embodying

this method of feed-back is illus-,

trated in Fig. 5, and it will be
seen that a constant aerial tuning
condenser Ci1 is provided. The
coil L1 may be shunted by a vari-
able condenser or not, but since

.||]“
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the variable condenser does not
make any difference, except as a
duplicate method of tuning, it is
omitted. In the Fig. g circuit a
tuned anode circuit L3 C4 is pro-
-vided, the crystal detector D and
the primary T1 of the step-up
transformer Ti Tz being con-
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Fig. 4—Simplified form of Fig. 3.

nected across this circuit. The
variable condenser Cz governs
the wavelength. The coils Li
and L2 may conveniently be of
the same size, and for the recep-
tion of stations on the waveband
300 to 500 metres it will usually
be found that the following
values wil! serve.

The condenser C1, of course,
has a capacity of .0001 uF, while
L1 is a No. 75 Lissen coil, for
example. The condenser Cj
may have a capacity of .0003 uF,
while Cz has a maximum
capacity of .ooo§5 uF. The induc-
tance L2 is another No. 75 plug-
in coil, while C5 has a capacity
of .oo1 uF. Theé anode induc-
tance L3 is a No. 50 plug-in coil
for wavelengths up to 420
metres, and above this wave-

(Continued in col. 3, page 423.)
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Fig. 5.—A useful circuit with constant aerial tuning embodying the
feed-back system of Fig. 1. ‘
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Dame Clara Butt at the microphone.

PON the occasion of the
| |recent recital given by

Dame Clara Butt from the
new high-power broadcasting
station, the transmitter and
studio were for the first time
thrown open to Press inspection
by the courtesy of the British
Broadcasting Company. I had,
in consequence, the privilege of
inspecting the whole station from
microphone to aerial, and I think
my feelings may best be com-
pared to those of Sinbad in the
Valley of Jewels; here before me
was fascinating experimental
work of all sorts going on, and it
seemed that almost unlimited
interesting information was to be
had for the asking, yet I had
cnly one head in which to carry

it away. Before attempting to
reduce my impressions to a
coherent description ‘of the

station, I should perhaps explain
that the present arrangement of
5XX is a purely experimental

one, and does not in any way

represent the final form' of the
station. Even its location should
not be assumed to be the present
one, since it is possible that it
will be moved from Chelmsford
to some other similar position
outside London when once the
preliminary experiments are over,
and permission has bec¢n obtained
from the Postmaster-General to
erect the permanent station.

The Transmitter

Since the station is regarded as
entirely temporary, the trans-
mitter is laid out without any
attempt to reproduce the sound
engineering qualities of one of
the permanent stations, ‘the whole
aim of the engineers in charge
being at present to produce a
plant which will enable the neces-
sary experiments to be carried
out with the minimumr of
expense So experimental is the
installation, indeed, that certain
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5XX
AT WORK

A VISIT TO THE
HIGH-POWER
EXPERIMENTAL

STATION OF THE

BRITISH BROAD-

CASTING COMPANY.

of the main feed switches are
arranged upon a temporary
switchboard attached to a pillar,
and from the handles of the
switches cords are led through
pulleys to a handrail, beside
which an attendant is constantly
standing, with his hand ever
ready to jerk the switches open
by means of the cords should
iny mishap occur in the trans-
mitting plant itself. The cords
are necessary, of course, in view
of the fact that with the very
high voltage input. heavy arcing
is liable to take place on these
switches, which would be liable
to cause injury to anyone open-
ing them by hand. Incidentally,
this arrangement led to a some-
what amusing episode, which
ocourred during my visit to the
station. This was responsible
for the momentary break in a
transmission which listeners may
have noticed.
A Startling Incident

During the mild confusion
brought about by the influx of.
the Press representatlves to:
the shed containing the trans-
mitter, one of the photographers
entered, and set up _his
camera in a distant corner. Pre-
sently he ignited his magnesium
powder with somewhat startling
¢ffect, since the spectators had:

not noticed his arrival, and
consequently were quite unpre-,
pared for the sudden small

explosion and blinding' flash of
light, accompanied by the sound:
of small fragments scattering
across the floor, which signified
that he had exposed his plate.
The engineer at the switchboard
was similarly unprepared, and
the flash. of the "magnesium
powder was followed practically
instantaneously by the clatter of
the switches as he jerked at his
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Intimate details of the
working of the new
station are given below
by * Wireless Weekly *’
special repsesentative,
who visited the station.

recently.

+
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cord. He realised almost in-
stantly, of course, that he was
the victim of an unintentional
practical joke, and swiftly closed
the switches again, so that the
break was only short.

The Studio

The studio itself, which is, of
course, only of a makeshift
nature, is situated in the main
buildings of the Marconi's Wire-
less Telegraph Company’s works,
in what [ took to be the board
room. An inner wall of hanging
felt has been erected in this
room, the floor and ceiling being
similarly covered. There is thus
a space, perhaps five feet wide,

left all round the felt wall, but.

inside the main wall of the apart-
ment. The microphone is of the
now familiar type devised by
Captain Round, and first used at
2LO. It is mounted in the usual
soft rubber saddle and supported
upon a_movable tripod. It was
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In the fqreground is the drive oscillator (bearing the word danger).’
Thé main bank of rectifying valves and the closed circuit condenser
are visible in the background.

placed for the recital in one
corner of the inner enclosure, and
the grand piano occupied a posi-
tion near the middle of the oppo-
site side. The singer was placed
at a considerable distance from
the microphone itself.

The leads from the microphone
are taken out into a small pas-
sage outside the board room to
one of the portable speech ampli-
fiers commonly used for the
broadcasting of operas and plays.
The first check on the quality of

the speech currents takes place

on this amplifier, and controls are
provided for adjusting the rela-
tive prominence of high and low
notes.

The cage lead-in at 5XX, showing the lead-in insulator.
409°

The Control Room

The output from the speech
amplifier adjacent to the studio
is taken to a hut at a distance of
about 100 yards from the main
building, where the usual con-
trol room has been eéstablished.
Here the output is subjected to
further amplification to bring it
up to the required strength for
application to the modulator
valves, and the main check-
ing of the quality of the speech
currents is done. The principal
impressions of the visitor here
are of rows of power-amplifying
valves, apparently being worked
in parallel, most of them with
their anodes glowing with a
cheerful red heat. A loud-speaker
is provided here which can be fed
either with the speech currents
which are being handled by the
amplifiers, or by a frame aerial
recetving set in an adjacent
room, which enables actual com-
parison to be made of the quality
of the speech currents applied to
the transmitting set, and of the
actual transmitted signals. This
loud-speaker was arranged with
its trumpet near one of the win-
dows of the hut, and the majority
of the visitors heard the recital
with its aid.

In the control room also is
located the telephone for commu-
nication between the studio and
the control room, the control
room and the transmitting room,
and the control room and Savoy
Hill.
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The Transmitter
The whole of the transmitting

plant is contained in one large "

shed, from alternating current
generator to aerial tuning induc-
tance. One’s finst impression on
entering the shed is of the roar
of revolving machinery, the blind-
ing glare-of banks of enormous
valves, and the splashing and
trickling of water. This latter is
discovered upon investigation to
proceed from the cooling system
of the main oscillator and modu-
lator valves, which are of the
recently developed water-cooled
type.

The main power supply for the
transmitter is a converter con-
sisting of a motor running direct
from the mains, and driving an
alternator generating current of
3c0 cycles per second. The out-
put from this alternator is then
fed through a step-up trans-
former, and supplied to a bank
of 12 rectifying valves. The out-
put from these valves after being
suitably ‘‘ smoothed '’ appears as
a direct current of g,000 volts,
which forms the main high-ten-
sion supply.

The Circuit

The circuit is precisely the
same as that employed at 2LO—
that is to say, a master oscillator
system is employed, in which a
small local oscillating circuit is.
used, to generate high-frequency
oscillations of the desired fre-
quency, which are then amplified
by a further bank of valves, and
applied either directly or through
a’ loose=coupled arrangement to
the aerial circuit. The **drive
oscillator,”” as it is called, con-
sists of ' two rectifying valves,
supplying the current for two
large transmitting valves of a.
type known as the M.T.7A.,
whose filaments are supp]ied
with 24-volt current, and which
give an output of approximately
3.5 amperes of high-frequency.
current to the main amplifying
valves. The 4 valves required.
for the drive circuit are mounted.
upon one panel, with the neces-
sary controls, the usual standard:
inductance with ball reaction coil-
being employed. The condenser
is of the air dielectric type, and’
the total power in the drive
circuit can be taken as 6 kilo-
watts.

The output from the drive is
taken to the two magnifier

valves, which are of the water-
cooled type. These two valves
together then increase the high-
frequency energy to between 15
and 16 kilowatts, transferring it
to a closed oscillatory circuit,
whose condenser consists of a
great bank of plates separated
by air. This bank is decidedly
reminiscent of the huge one
which was employed at the old
spark station at Clifden, Ireland,
for trans-Atlantic work, and con-
sists of nearly 30 p]ates approxi-
mately 8 feet by 5 feet, spaced
about 1 foot apart, and hung
beneath the roof of the shed.
The filament voltage of the
magnifier valves is in thé neigh-
bourhood of 40 volts, and the
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given to show the relative
strength of modulation of diffe-
rent types of transmission, the
following examples being- some
of the most striking.

Nature of Relative
Transmission. Strength..
Speech. 12
Music.. 20
Savoy Bands. 25
Big Ben. 30

The main aerial tuning induc-:
tance is composed of stranded
cable, which appeared to be about
2 in, thick, and the reading of
the aerial ammeter was in -the
neighbourhood of 40 amperes,
the actual power at the time
being 16 kilowatts, A direct
earth is used.

The large water-cooled valves are used as magnifiers and
as modulators

input to their anode is in the
neighbourhood of 1,700 milliam-
peres at 9,000 volts. The current
in the closed oscillatory circuit
was stated to be 25 amperes, and
the reading of the grid current
of these two valves was 200
milliamperes.

The modulator valves, to
whose grids the output currents
from the main speech amplifier
in the control room are applied,
are three more Marconi-Osram
water-cooled valves, whose fila-
ments are supplied with 48-volt
current. The anode current of
these valves is again 1,700 milli-
amperes at 9,000 volts, and a
most enormous negative bias is
applied to their grids. Some
most interesting figures were
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The Aerial

The aerial is carried on the
two g50-foot steel masts which
have been in use for some time
at Chelmsford, and consists of
a single cage of the ‘“ L *’ type,
its natural wavelength being be-
tween 1,300 and 1,400 “metres.
The actual length of the horizon-
tal span is considerably less than
the distance between the masts,
and .consequently the down lead -
can be kept well away from the
mast at one end, with a view to
reducing absorption effects in the
mast itself. The down lead is
also of cage formation, and
comes down to a leading-in insu-
lator made of porcelain of truly
impressive dimensions.

G. P. K.
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The Circuit.

HIS is a simple cry-

| stal receiver employing

a  loose-coupler, vario-
coupler, or basket coils. B is a
single pole, double throw switch
for earthing the aerial direct
when the receiver is not in use.
The variable condenser C has a
capacity of o.cot uF, and is
connected in series with the
aerial tuning inductance P.
The secondary coil S is tuned by
the variable condenser D, whose
capacity is o.0o0o5 uF. H is the
carborundum detector and F the
usual potentiometer of about 400
ohms resistance. The single
pole, single throw switch 1 is
optional, but if not used, the bat-
teries added externally to the
set should be disconnected when
the receiver is not being used.

Its purpose, of course, is to
switch off the current which
would otherwise flow through

the potentiometer unnecessarily.
Across the telephone terminals T
is connected the condenser ] of
o.oor uF, and this may be con-
veniently fixed as shown.

As regards the external bat-
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Practical Back-of-Panel
Wiring Charts

A Carborundum Crystal.Receiuer
By OSWALD J. RANKIN
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teries, two dry cells may be
connected in series, a negative
terminal of one being joined to a
positive terminal of the other,
the remaining two terminals
being connected to the minus
and plus terminals on the set.
From the point where the two

and S. The simplest method is
to couple the two coils closely to
commence with, and tune first
on C, and then on D, the coil
coupling being varied - when
interference is experienced.

To adjust the detector cor-
rectly first place the potentio-
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The lay-out of the -Pahel.

cells are joined a tapping is taken
and connected to terminal G.
Tuning is carried out by
adjustment of the variable cori-
densers C and D, and by varia-
tion of the coupling between P

Practical wiring diagram.

411

meter” slider in.the centre and
apply more pressure to the
crystal than is.usual with the
ordinary detector.  Having re-
ceived signals, vary the potentio-
‘meter slider for loudest. results.
A little experimenting is advis-
able. & =
Slightly better results are

sometimes obtained by making a
permanent connection between
the earth terminal and the vari-
able condenser D, as illustrated
by a dotted line vn the wiring
chart.

0 o 0

PERSONAL

We - are given_ to understand
that Mr. W.. H. Lynas, of
Messrs. Alfred Graham & Co.,
sailed from- ‘this' country for
New York on July 26, and we
have been asked to point out that
readers wishing t6 communicate
with him after’ that date should
address their correspondence to
the Company. :
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Utilising . .
Valves....
to Best...
Advantage

HOW TO MAKE A
USEFUL GRID BIAS
UNIT.
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in low-frequency amplifiers

a certain amount of gnid
bias must be applied to the grids
of the valves, and the following
article gives constructional details
of a neat method of obtaining
variable grid bias.

The compact little unit de-
scribed may be applied to any set
using low-frequency amplification,
and since the connections and
operation are simple, the con-
structor need have no theoretical
knowledge of the subject to use it
with success.

The box is made of wood § in.
thick, which should be cut as
follows :~

From a piece 2% in. wide cut the
two end pieces each 43 in. long,

POSITION TAKEN .7
/ BY SHELF 4%

e o
.__..7( 7“
.
T
(]

F OR the purest reproduction

The base
4% in. wide.

The two end pieces are now
fixed to the base as in Fig. 2 (a),
by means of small screws or nails.
It should be noted that these
end pieces are flush with one side
of the base, thus leaving a space
of 4ths of an inch on the other
side.

Two pieces of 71 ins. long are
now cut, one 3 in. wide, the other
1} in. wide. These two pieces
are joined at vight angles, so that
‘the wider piece has the thickness
of the other piece added to ils
length, as in Fig. 2 (b} and (c).

_-ﬂ.
24

is 8 in. long and
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Fig. 2. —Details of the containing box, showing the positions of the studs,
and the method of making contact with the batteries.

and from the same width cut two
pieces 8 in. and 7% in. long respec-
tively. These two latter are the
sides, the longer being fixed later
to one of the end pieces by means
of a small hinge so that the in-
terior will be easily accessible.

Contact Studs
Six contact studs are to be
inserted in the smaller ptece. To
find the positions for these, three
flashlamp” batteries, which com-
prise the grid biasing battery, are
laid side by side, negative to posi-
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Fig. 1 —A view of the
completed unit.

tive, on the wide piece, and with
their terminal strips touching the
smaller piece.

The six studs are now fixed in
position so that each stud makes
contact .with a’ different terminal
strip of one of the batteries. It
will generally be found advisable
to snip off a small portion of each
negative terminal (the longer
strip, if not marked otherwise) in
order to ensure good contact be-
tween terminal strip and stud, and
to  prevent possible  short-
circuiting.

The ledge is now fixed between
the ends of the box in the position
indicated in Fig. 2 (a), §ths of an
inch above the base, and with the
studs’ in the lower section. This
section is now complete except for
the insertion of the flashlamp
batteries.

The Ebonite Panel

The ebonite panel measures 8
in. by 4§ in., and } in. thick. As
will be seen by the photograph,
Fig. 1, there are two controls; a’
selector switch which varies the
voltage used from o to 13} volts
in steps of 4} volts, and a
potentiometer, in this case one of
Burndept manufacture.  This
potentiometer varies in extremely
minute stages, the voltage applied
to the grid of the valve from the
filament heating battery.

The positions on the panel for
the switch and potentiometer are
found by drawing a line down the
centre of the panel, and marking
points at 23 in. and 5 in. from one
end. The former is the position
for the potentiometer, and the
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latter
switch.

is that of the selector
This latter should be

placed temporarily in position, the

arm pointing to the nearer end of
the panel. The arm is now de-
pressed until it touches the panel,

and is then moved round to-about -~

2 in. from the centre line, then
back again to a similar distance

fixed condenser of .ooo3 uF
capacity is connected, as shown,
‘i order to by-pass any high- fre—
quency currents which may be
flowing in the circuit.

Dead Studs

It will be mnoticed that the
second, fourth and sixth studs of

C.B- ®
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Fig. 3.—The internal wiring of the unit, showing connections to the

batteries.

on the other side, using enough
pressure to leave a mark on the
panel. This procedure for find-
ing the positions for the studs is
advisable rather than following
definite measurements, as the
arms of different makes of
switches vary in length. Seven
studs of 5/16th in. diameter are
to be inserted with their centres
gth of an inch apart, and these
distances are marked off along the.
line made by the swilch arm, .the

CE. '—7 /

+
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Fig. 4—A circuit diagram showing
how to wire the unit.

centre stud occupying -the point
where this line crosses the centre
line of the panel. The potentio-
meter, which must be of the
rotary type, is easily assembled,
and there remains but the wiring
up of the components. This is
easily accomplished by referring
to Fig. 3, or Fig. 4, in which the
connections -are clearly seen. ‘A

Note the dead studs of the selector switch.

the selector switch are left dead.
This is necessary, as short-circuit-
ing of parts of the battery would
take place as the arm moves if
each stud were connected to the
battery.

Joints may be soldered or made
by means of lock-nuts, according
to the ability of the constructor
the former method, of course,
being preferable.

Fitting the Panel into ‘the Box

The panel may now be screwed
to the box providing the potentio-
meter spindle does not press on
the shelf. If this occurs a hole
large enough to take the spindle
without friction is bored in the.
shelf.  With the panel in posi-!
tion, the sides, which have until
now been omltted in order to
facilitate securing the wires to the
battery studs, are fixed in posi-
tion, the longer one, as mentioned
before, being fastened by means
of a hinge.

Securing the Batteries

Since' flashlamp batteries vary
somewhat in size it may be neces-
sary to insert some cardboard
strips, which have been soaked in
paraffin wax, behind the batteries,
so that ‘they will be- pressed
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tightly against their studs when
the hinged side is closed.

The instrument is now mechani-
cally complete, the polishing or
varnishing being left to the
reader’s taste.

Fig. 5 is a circuit diagram of
the grid bias unit in use with a
low-frequency amplifier. When
more than one stage of low-fre-
quency amplification is used, the
unit will effectively apply nega-
tive potential to the grids of two
or even three valves, providing
that these are of the same type.

Alteration to Existing Amplifier

Only one alteration to the
amplifier is necessary, and this is
the breaking of the connection
between one side of the trans-
former secondary winding and the
valve filament.  This trans-
former lead is connected to
the terminal G.B. of the grid
bias unit, preferably, by means
of a terminal which should be
mounted on the amplifier for this
purpose.  The terminals L.T.-
and L.T.+ are merely connected
to the corresponding terminals on
the filament battery or on the set.

A considerably higher anode
voltage must be applied to the
valves when using grid bias.

Assuming that a 6-volt accumu-
lator is used in conjunction with a
bright emitter valve, as in Fig. 5,
with 4 volts across its filament,

¢00 00000

TO PRECEDING
FILAMENT,

Fig. 5§.—A diagram showing how the
unit {s connected up to an existing
amplifier.

and with the rheostat in the nega-
tive lead, the negative terminal
of the accumulator will have a
negative potential of 2 volts with
respect to the filament, Thus with
the switch cutting out all. the
batteries in the unit and with the
potentiometer slider as ils . ex-
treme negative end, the grid has
(Continued in Col. 3, Page 419)
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Random Technicalities
By PERCY W. HARRIS, Assistant Editor.
Some notes of interest to both the home-construct_o;" and the experimenter.
e T o 2

HE “D coil”’ receiver,
I which was described in
Wireless Weekly recently,
appears to have interesting possi-
bilities. = Some readers may
\vonder whether,
to have so little " external field,
the total inductance may be com-
parable with a coil of -the.same
diaméter wound in ordinary sole-
noid form. For the purpose of
finding ‘to just what wavelength
quch a coil will tune, I wound a
specnmen from the data given by
the :inventer. "If you will refer
to the article you will see that it
counsists of ten turns for one
winding and forty for the other
on a 3 in. former. The ten
turns of the smaller coil and
ten of the larger are wound
simultaneously, the four ends of
the coils being brought out to
suitable terminals.

Practical Tests

Using the ten turns as an
aperiodic aerial coil and the forty
as the secondary winding of a
crystal receiver (a variable con-
denser being shunted across the
coil in the usual way) I tested
the coil on an ordinary aerial to
find what would be the minimum
and the . maximum wavelength
with .0003 pF condenser. The
minimum turned’ out to be 180
metres and the maximum 450
metres. With a .ooos pF it was
possible to include 6oo metres in
the range. The inductance is
thus slightly larger than one
would obtain with the same
number of turns wound in the
conventional = way upon an
ordinary former of the same
diameter.

Transformer Data-

It is_surprising how few ex-
perimenters trouble to base the
opinions they so freely express
upon a sound foundation of
measurement. Take, for example,
the question of inter-valve L.F.
transformers. How many ex-

perimenters trouble to make an

accurate comparison between.the

in a’coil wound-

various makes? If you have the
apparatus available, a rapid
comparison of transformers is
most interesting.

A Testing Box

My own apparatus for the
purpose consists of a box measur-
ing g in: by 6 in. by 5 in. deep,
fitted with an ebonite panel. This
panel carries three knobs, each
controlling a switch. The central
switch is a four-pole two-way
type, while the other two are
the two-pole two-way type.  There
are, in all, fourteen terminals on

The experimental D Coil.

the panel, a row of eight along
the back, two on the left, two on
the rlght and two in front The
row at the back is marked * IP,
OP, IS and OS ” in duplicate.
The pair of terminals on the left
are connected to the receiver:
Those on the right are for con-
nection to a valve panel The
pair of terminals in the front
belong to a grid biasing battery,
so that the valve used may be
suitably adjusted on its curve.
The central switch changes the
receiver from one transformer to
the other, all four connections
being altered at once. The.
switches on the left and right
serve as reversing switches for
IP and OP and IS and OS
respectively. For operation the
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instrument is connected ‘up with.
a pair of transformers (one a
standard transformer, the cap-
abilities of which are wgl] known),
and the other the transformer to
be tested. The input terminals.
of the test box are connected to
a suitable receiver. The two
output terminals are joined to a
single-valve panel and, of course,
the necessary grid bias applied
by means of the terminals
provided. A station is then tuned
in, accurate adjustment of fila-
ment and plate voltages being
made on the valve panel. A turn
of the knob in the centre then
removes the first transformer and
substitutes the second, while a
turn of the left- or right-hand
knob soon establishes which way
the transformer works better (IS
or OS to grid and IP or OP to
plate).

Single Stage Work

If you intend to use only one
stage of transformer coupled note
magnification on ‘a crystal re-
ceiver, you will probably not find
a great deal of difference in 'the
various makes of transformers.
If, however, you desire to use
two stages you will find there is
a great difference. It is here that
the cheap and shoddy transformer
shows up so badly. One may
seem quite fair by itself, but a
pair of them will give the most
irritating distortion.

When transformers are used
with valve detectors a change of
valve often makes a considerable
difference in quality.

An Important Difference

The average crystal has #
fairly low impedance, and may
work very well indeed with a
transformer, ‘the primary of
which has far too Jow an imped-
ance for the average valve. To
get the very best results the im-
pedances of valve and trans-
former-should be matched, which
means, of counse, that all valves
will not work equally well with

the same transformer.
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NE: of the chief drawbacks
Oof most crystal detectors
is that they are too easily
set out of adjustment by a slight
knock or other cause, and many

of them require a good deal of
adjustment before a sensitive

point is found. Carborundum in
contact with a steel plate is per-
haps the least troublesome of
detectors, but

ordinary crystal

BRASS CRYSTAL
cupA.

Srmf PN 7 e
e Ty,
- _

.

Fig. 1—A sectional view of the
detector, showing the construction.
even this type has its disadvan-
tages. If the crystal point is
allowed to scrape on the plate it
is likely to be spoilt, and in its
usual form the crystal and con-
tact plate are exposed to the
atmosphere and dust.

The detector about to be de-
scribed was devised to overcome
these defects, and it gives very
good results.

Its main features are a car-
borundum crystal in contact with
mercury enclosed in an air-tight
space.

The mounting of the crystal
- in the-cup calls for special atten-
~tion. The crystal is first fixed in
_ position with a little Wood’s
~ metal in the usual way, as shown
in Fig. 3 (a). Tt is then neces-

sary to cover the crystal and the,
inside- of the cup with insulating .

material, leaving only the point
of the  crystal exposed for
-making contact with the mer-
cury. This is accomplished by
filling the cup with wax, while
holding atapered soft metal plug
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A Novel Crystal Détector
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‘to  hold
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firmly on the point of the crystal,
as shown.

The stem of the cup may be
held in the vice while the plug
is held in place with the left
hand, and the filling done by
pouring the melted wax from a
small tin held in the right hand.
The wax must be allowed to set
firmly before removing the plug.
Fig. 3 (b) shows the completed
crystal cup. On removing the
plug a smaH ‘cavity “will -be "left
with the crystal point expesed- at

A the bottom.

In-assembling the detector, the
cup - is- first ‘of " all -inserted
in one - end of the ebonite
tube - and: the - pin ihserted
it in position. The
brass cap and terminal are
then fitted. = The tube is then
held wvertically and the wax
cavity filled with mercury. The
rubber ring is next put in place
and the copper  contact piece
inserted.

The rubber ring should be of
sufficient thickness to necessitate
a little pressure being exerted on
the copper contact before its
fixing-pin can be inserted. This
will ensure that the cavity con-
taining the mercury will be leak-
proof.

The pin having been inserted,
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the brass cap afid terminal are
fitted and the detector is com-
plete and ready for use.

It may be remarked that it is
advisable to test the crystal it-
self for sensitivity with an or-

dinary steel contact before
mounting in the detector de-
scribed.

It is, of course, necessary to
use a battery and potentiometen

SOFT METAL PLUG T0 BE HELD IN
PLACE WHILE FILLING WITH WAX..

WAX FILLING

W

Wo005 METAL

&
i

Fig.3—The crystal cup, showing
method of fixing the crystal.

in conjunction with carborundum

detectors to secure maximum
sensitivity.
T. A. LEDWARD.
ERRATUM. :

We are asked to point out that
in the advertisement columns of
cur last issue, the address of :
Messrs. W. Molback was wrongly .
given, the correct address being :
24, High Holborn, W.C.1.

H .
..................................................

cikir

IR

. ¥ __’1
E}’k'd:h

F&F2

J

Fig. 2.—A détailed diagram showing the construction of the
necessary parts.
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Fig. 1.—A home-made transformer of the disc type, and a’
semi-aperiodic * barrel’’ transformer.

HERE appears to be a
I certain amount of mystery,
to the average experi-
menter, connected with the why
and wherefore of a high-fre-
quency transformer, but I hope
to show in the course of these
notes that it is a perfectly
straightforward piece of appa-
ratus, whose elementary theory
is quite easily understood. True,
there are mysteries connected
with its behaviour, but they are
not such as to affect the ordinary
user.

The Tuned Anode Method

To anyone who understands
the working of the tuned anode
method of high-frequency ampli-
fication the transformer system
will present little difficulty, and
it should first, perhaps, be ex-
plained in a simple way how the
former method functions. Assum-
ing that high-frequency oscilla-
tions of a certain definite fre-
quency are flowing in the grid
circuit of the high-frequency
amplifying valve, it will be under-
stood that the anode current of
that valve will carry fluctuations
of similar frequency. What is
done in the tuned anode method

_of coupling is to insert in the

plate lead a tuned circuit consist-
ing, usually, of a coil and con-
denser in parallel, and in this
tuned circuit oscillations similar
to those in the grid circuit, but

of greater amplitude, are built up

by the passage of the fluctuating
anode current. These amplified
oscillations are then causéd to
affect the grid of the succeeding
valve, in the ordinary manner.

The grid of the next valve is
actually connected . through a
small condenser to the plate end
of the tuned anode circuit, in
order to prevent the high positive
potential of the anode battery up-
setting its functioning. Since a
grid condenser must be used in
this way, it follows that a grid-
leak must also be employed,
usually, to maintain the grid at
a suitable working potential.

Action of a transformer

In its essentials, the high-fre-
quency transformer functions in
a very similar manner, the main
difference relating to the method
of handing the energy on from
the anode circuit of the first valve
to the grid of the next. Instead
of muking a direct cennection
through a suitable condenser, the
high-frequency transformer per-
forms this transference by includ-
ing in the magnetic field of the
anode winding a secondary wind-
ing whose ends are connected to
the grid and filament of the next
valve. Assuming that the trars-
former functions in the ordinary
manner familiar i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>