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Ideal Burndept
components for
filament control

HE Bumndept Components for filament
control deserve the attention of every
constructor who wishes to equip the

instruments he builds in the best possible way.

It is most convenient to have your set ftted with
Burndept Fixed Resistors, which each consist of a
definite amount of resistance wire wound on a fibre
rod and are made in fourteen values from ‘3 to 55
ohms. They may be used in series with, or in place
of a rheostat. When it is desired to use a new or
different type of valve, onc has only to insert the
correct Resistor in the Screw Holder, no other altera-
tion being necessary. Further particulars of Burndept
Fixed Resistors will be sent on request.

Fixed Resistors.
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: A very useful component is the Burndept Dual
Rhcostat, which can be used to control either a bright

| or a dull-emitter valve. The first half of the element
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is wound to a resistance of 25 ohms, and the second
half to a resistance of 5 ohms.  The whole 30 ohms
resistance is used to control a dull-emitter valve, and
the 5 ohms resistance a bright valve. Contact is
perfect and the movement of the brush practically
noise'ess owing to the special construction of the
former on which the wire 1s wound.

I No. 718. Screw Holder, on Ebonite

Base, with instructions 1/6
I No. 720, Brass Shorting Plugs, to
it Screw Holders, three

in carton 1/6

The Burndept range includes everylhing for radio
reception, from componenis to comp

et insta lations.

BUR

HEAD OFFICE : Aldine House, Bedford Street, Strand, London, W.C 2

.Ne. 222. Dual Rheostat, 5-3) ohms,
for mounting onany panel,
from 4" to §” in thickness, Telephone : Gerrard 9072. Telegrams :  Burndept, Westrand, London.

=\ with drilling template 7/6 § BRANCHES at Manchester, Leeds, Birmingham. Bristol, Cardifi, Northampton ~Newcastle and

r Nottingham.
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£2,500 Vacancy Filled

T is with great pleasure

that we are able to announce

that a decision has been
made in regard to the position
of Chief Engineer and Director
of Research to the Radio
Press, Limited, the proprietors
of this journal and of Modern
Wireless and The Wireless
Constructor. It will be re-
called that, in an endeavour to
obtain the most highly qualified
engineer and scientist for this
post, a minimum salary of
£ 2,500 per annum was offered,
which, together with further
remuneration, apart from this
basic fixed salary, will render
the post the most highly paid
staff appointment in this
country.

Technicians and Publishers °

The salary was so much
above the average that con-
“siderable interest was aroused,
‘as it seemed an extraordinary
step that a publishing firm
should launch out on a very
ambitious research scheme in-
volving very ‘heavy financial
outlay in staff, instruments,
land and buildings.  The
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‘nical books, etc.,

reason is that we are not in the
ordinary sense publishers at all.
We regard ourselves as techni.
cians, entirely independent of
any commercial radio organisa-
tion, whose whole work is in
studying, investigating, de-
signing and inventing,and plac-
ing the fullest information
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before, the wireless public.
The fact that great commercial

" success has attended the pro-

duction of periodicals and tech-
has enabled
us to augment our editorial
staff and also to establish a
great experimental, service and
research department at Elstree

which will ensure the further
popularity of our publications,
an increase in the prestige of
the Radio Press, and the sta-
bility and development in this
country of the radio industry,
which depends so largely on a’
sane and progressive technical
Press,

We are now, we believe, the
only publishers in this country
who are devoting their energies
exclusively to radio technique,
and this fact is in itself signifi-
cant. It is true that we pub-
lish for a variety of classes;
some of our publications are
intended to appeal to the
youngest convert, but our aim
has always been to give sound
and authoritative information,
however simple.

Elstree

‘Our new laboratories and the
results of work done there,
which will be published in our
periodicals, will be a great step
towards extending this ideal.
The whole scheme is a far-
seeing one, as the period of the
staff agreements and building
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operations indicate, and the very
logical progress of the company
in a very specialised field justifies
a confidence which has just been
strikingly confirmed in regard to
our new trade monthly journal,
The Wireless Dealer, which
backed by the full organisation
of .the Radio Press, Ltd.,
been promised such support from
manufacturers and the trade
generally that  its success is
already secured.

The reiteration of the policy
of this. company appears to be
necessary, because there are ap-
parently some who, failing to see
the carrying out of an ideal step
by step, imagine there is some
absurd idea 'of the company
entering the manufacturing field
at some future period !

Final Choice

The announcement of the
vacancy for the new post created
by the inauguration of the
laboratories has resulted in ap-
plications from technical heads of
Government Departments and of

commercial concerns. There
were exceedingly few engineers in
this country eligible, but the

majority filed applications, and
to these the most careful con-
sideration \\as given.
choice rcsted on MaJor James
Robinson, D.Sc., l’h

F.Inst.P.]

tories of the Royal Air FOI‘LC
As the technical ‘head of one of
the Fighting SerV1ces, Dr. Robin-
son has had unique opportunities
of exercising his brilliant scientific
attainments and his administra-
; tive ability, "As the chief of a
large Government experimental
establishment, his experience of

has

“The final
who i is i Lharoe of the :
radio research and design labora-

' paratus. and methods.
- war,

the very latest developments (not

. only those of the Air Force, but

of the Army and Navy) fits him
peculiarly for the work to be
carried out by us at Elstree,

A Distinguished Inventor

Dr. Robinson has not only
achieved academic distinction (he
has declined professorships at
two leading Universities) ; he has
not only great personality and
administrative abilities ; his quali-
fications do not end with the fuct

Major James Robinson, D.Sc.,
Ph.D., F.Inst.P,

that he has reached one of thc
highest posts in the Government
Service; he is an inventor him-
self—skilled in that branch of re-
search which often results in the
immediate improvement in ap-
After the
Dr. Robinson was graated
a very large sum by the Royal
Commission for his valuable radio
inventions. His name to many
is associated with Direction Fing-
ing, a system for which bears his
name and is very widely used;
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this, however, is only one small
branch of his activities in which
he specialised some seven years
ago. ’

Practical Design Work

His work since then has been
connected broadly with radio re-
search and design, and he has

_devoted a great deal of time to

improvements in wireless recep-
tion methods. _Such work has
involved not merely the develop-
ment of new and better methods,
but their actual incorporation into
reliable apparatus. In short, his
work has been concerned with
practical designs as well as in-
ventions.  For obvious reasons,
being in Government employ, Dir,
Robinson’s name is not as
familiar, perhaps, as these of en-
gineers in the commercial world,
but his leng association with one
of the Scrvices will enable him
to bring an entirely impartiat
mind to bear on problems which
affect the wireless trade,

In resigning from his high
position, Dr. Robinson is aban-
doning a career in which he
achieved the greatest success.
It was a coincidence that at the
time of his application he was
offered promotion to a very high
administrative post at the Air
Ministry.

Director of Research

We, and our readers, are for-
tunate that his free choice will
result in his joining the company
at an early date in the capacity
of Director of Research and
Chief Engineer on the exact and
complete terms, of course, of the
original vacancy announcement,
his whole-time services being re- :
tained by the company for many,
years to come, '
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Mr. JAMES S. MORRIS

VERYWHERE one
goes the same
question is asked,
‘“ How are Ameri-
can conditions, as
compared with

these you have seen in Eng-

land? »’ ,

Let us consider for a moment
the proposition of the situation
of the broadcast listener in the
States. If he has a crystal
detector he must, under normal
conditions, be content to listen
to the station or stations within
a few miles of him.

If, however, he boasts of a
single-valve reaction receiver, he
may have the choice of pro-
grammes of, let us say, fifty
stations, if a powerful local sta-
tion is not on the air at the
moment.

Interference

However, with several hun-
dred stations on the air with
only a few metres difference in
their waves, there is often very
bad interference. One of the
worst forms of this is the clash
of the side bands of two sta-
tions working on nearly the
same wave.

The possibility of hearing per-
haps thirty to fifty stations in a
single evening has created what
is called among the amateurs the
¢ DX craze.”

Thus it is not uncommon for

MY IMPRESSIONS OF BRITISH RADIO

British and American Experimental Methods Compared

Wireless Weekly

By JAMES S. MORRIS, Radio U4I0 (Presiden: Atlanta Radio
Club—Winner of the Reid Cup for the best station in the

Southern States—representing

the Southern States at the

1.A.R.U., in Paris, A.R.R.L. Manager for State of Georgia).

Myr. Morris has been staying in this country since the conference

in Paris, and in view of the number of British amateur trans-

mitting stations he has visited during his stay, his comparison

of British and American amateur methods makes interesting
reading.

the listener-in to impatiently
wait till the station’s call-letters
are announced and then hur-
riedly turn the dials in search of
another .station, regardless of
how good the concert or lecture
may be.

This ‘“ DX craze ”’ gradually
begins to wear off, and then
the listener is content to go from
one station to another and
‘‘ park himself ’’ on a station
whose programme suits his per-
haps rather fickle fancy.

Potential Experimenters

And so, after the first novelty
wears off, he does one of several
possible things. He either gets
tired of radio, and he only listens
casually every other night or so,
until finally the receiver becomes
covered with dust; he has gone
back to his golf or bridge, and
so he makes his exit. The man
next door has in all likelihood
also become tired of this steady
listening, so he begins to build
a new set of his own, to try
different circuits; he comes to
want to find out what really
happens behind the panel and at
last to wonder what the people
in the books-and magazines (he
buys them all) mean when they
talk about oscillations and
regeneration, and all the funny
words he’d never even heard of
before.  This man eventuglly
becomes either an experimenter
or else he begins to wonder at
the meaning of all the queer dots
and dashes. As soon as he
does this he ceases to be a simple
“ BCL ’—he is now a potential
amateur.

This is undoubtedly the same
in both England and America—
it is true the world over.

H.F. Amplification
The Americans ‘have never
gone in very strongly for radio-
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frequency  (high  frequency)
amplifiers, using for the most
part a regenerative detector
with one or two steps of audio-
frequency amplification.

The average set is perhaps
more selective than the British
receivers. A receiver is con-
sidered to be no good at all if
the  powerful local stations
cannot be tuned out and others
at least a thousand miles away
brought in clearly.

Selectivity
With the growing popularity
of the super-heterodyne and the
neutrodyne, it is now quite a
simple matter to tune out the
locals and bring in the stations
on the other side of the country,

The transmitter used by Mr. Morris.

twenty-five hundred to three
thousand miles away.

Low-loss coils and condensers
have found their way into the
broadcast tuners and, as would
be expected, have increased the
selectivity and sensitivity to a
marvellous extent.
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Gone are the old varnish-

soaked fine-wire coils wound on
- poor ebonite tubes, and gone is

the old condenser with miserable
‘“ moulded ebonite >’ endplates
and doubtful contacts,

He has learned that it is wise
to take down his big aerial
(there are no restrictions on size
of aerials in the States), and
erect in its place a shorter and
lower one. By doing this he, of
course, sacrifices a little volume
but gains in selectivity.

Comparison

And now actually how does
the American broadcast receiver
compare with the British, and
how do conditions compare?

The American receiver is, on
the whole, probably the better of
the two.

In the first place, with so
many different stations trans-
mitting in a narrow band, selec-

A general view of Mr. Morris’s station.

the tuner is increased to a
remarkable extent.

Apparatus

If the disciple of the fine-wire
coil who believes that all this
‘“ Jow-loss * talk is just ‘‘ talk ™’
will give it a trial, he cannot help
but notice the very marked
improvement both in close tun-
ing and volume,

On the whole, it seems that
the broadcast listener in America
has the best of it all round.

I think really good apparatus
and parts are much more easily
accessible and perhaps a trifle
cheaper in cost.

There is no licence fee to be
paid, and no restrictions on sets
or limitations on size or type of
aerial system.

There are over five hundred
different broadcasting stations,
so a much greater choice is

possible in type of programmes.

Many of the QSL cards

will be easily recognised,

tivity has become a very impor-
tant factor. As a result the
single circuit has long ago been
cast aside as absolutely useless,
and in its place has come the
three-circuit regenerator with a
decent coupling between the
aerial and the secondary circuits.

Also it has been realised that
by putting in real low-loss coils
and condensers the efficiency of

The manufactured receivers are
also, in my opinion, better than
the average British-made set, Per-

haps the two reasons for this are,

first, having so many stations

transmitting simultaneously it is,
necessary for ihe set to be very

selective-—otherwise none would
be sold. The second reason is,
the American manufacturer has
been quick to put sets on the

382
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market incorporating the new
and more efficient circuits and
assembled of newly designed,
improved parts.

1
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RoTARY PLATES.

This type of circuit is very popular
in America for short-wave reception.

It is very difficult to receive
European broadcasting in the
States on account .of the five-
and six-hour differences in the
time. When darkness begins to
set in in America the European
stations are just closing down,
so it is only possible to hear
European stations on tests early
in the morning.

Among the real amateurs
there is not such a marked®
degree of difference.

The main differences are very
similar to those of the broadcast
listener.

Aerials

As to licences, although the
examination for an operator’s
licence in the States seems more
difficult there is no delay once
the examination has been passed,
and then, too, there are no fees
of any sort to be paid.

Not so much 'attention has
been paid over here to ‘aerial
systems as in America.
~ I have seen only _one aerial
which boasts a_ height of .over
sixty feet, and it has also been
noticed that guy wires have not
been broken up with insulators
as well as they might be, and
there has been a marked lack of
those invaluable strings of insu-
lators at the ground end of the
guy. . In the aerial and counter-

poise themselves the ‘‘long,
skinny >’ porcelain  insulators
which improved our radiating

systems so much' are missing,
and ' in their place remains the
fat, ball type or the egg. -

. There is also a great differ-
ence in valves. Our valves are
of very low impedance compared
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with the popular types of British
transmitting  valves, and this
may perhaps account for the
non-success of some of the popu-
lar American circuits such as the
three- or four-coil Meissner,

Valves

The American valves work on
a much lower-rated plate voltage
and draw a much higher plate
current, and are more often
overloaded than 1is customary
with the British ‘‘ bottles.”’

The transmitting circuits are
very similar.

The familiar loose-coupled
Hartley is perhaps the most uni-
versally used circuit of all and is
the most popular in America, as
it works very well on the short
waves and is easily controlled and
adjusted.

The most popular places for
keying are in the primary of the
plate transformer (nearly every
station in America uses rectified
A.C.) or else in the centre tap,
the key being shunted with a 1
or 2 uF condenser to absorb the
key clicks. '

The vital importance of good
insulation has been realised in
both America and England, and
everywhere one  finds all
apparatus either mounted on
glass or in air, or (largely over
here) on porcelain,

Receivers
Really good wavemeters for
the very short waves are not
nearly as much in evidence as

Mile. Suzanne Lenglen broadcasting from the London station on

they should be either in America
or here, though the American
amateurs have had the great
advantage in getting accurate
calibfations, thanks to the kind-
ness of our Government and
research stations whoe have
transmitted standard frequency
signals on the very short .waves.

In the receivers there is not
very much difference. The
Americans here again have the
advantage of being able to obtain
good low-loss condensers. The
current American practice of
removing valve bases and thus
eliminating the capacity of the
base as well as doing away with
indifferent contacts encountered
in a socket does not appear to be
very popular on this side, but
experience has shown us that it
is a big jump forward in the
matter of reducing losses in the
circuit. The circuits themselves
are rather similar; the old loose
coupler and reaction arrange-
ment has come into its own and
is here to stay. - We know the
simpler the better, so the super-
heterodyne is not popular in
America as it only complicates
matters and is not needed, as
nearly all foreign amateurs come
in well enough on a detector alone
and with one stage of audio-

frequency amplification, so no
more is needed.
Another rather widely used

scheme in the States and which
has not been observed here is
that of using a separate receiv-
ing aerial.

It is not only unnecessary to
use a high transmitting aerial
for receiving, but it brings in a
greater static-interference ratio
to desired signal than is the case
where a very low, short single
wire is used.

great extent also. The two big
advantages for separate receiv-

]

the 22nd June.
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ing aerials are—first, it eliminates
the great loss of a change-over
switch, and, second, it permits a
good break-in system to be used,
as the operator is enabled to
listen to the station to whom he
is transmitting. Of course, it is
necessary to put an extension on
the back of the key and add
another set of contacts which
breaks the receiving circuit ; thus
the receiving aerial is cut off
when the key is pressed only,

gnd is connected at all other
times.
Neon Tube
The one piece of British

apparatus which has made the
most favourable impression on
the writer is—the neon tube !

This tube is far superior to
any seen in America and is a
decided improvement on ours, as
it is much larger and much more
sensitive.,

And now as to impressions of
the men themselves.

Never has the. writer been
more royally received than by
the radio men here. They have
done everything possible to make
things pleasant for a visiting
amateur, and it has truly been
appreciated.

The writer has visited prac-
tically every prominent station in
‘the Southern part of this country,
and has been much impressed by
the efficiency and good workman-
ship which predominates, and by
the sound radioc ~knowledge
manifested in the operators and
shown in their stations,

And so the writer leaves Eng-
land with the most pleasant of
recollections of his stay in this
country and of her sons of radio,
and linked to England by strong

It sharpens up tuning to a bonds of friendship which can

never be broken. o
May we meet again !

[ SOOI OBOSOOOT]
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HOW TO BUILD AN ALL-
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OW that the science of
radio communication is be-
coming middle-aged it is
interesting to look back and
notice how callous the wireless
designer of early days was in
view of the present prommence
of *“low-loss” construction,

It is true, however, that he
was not confronted by the
problems entailed by the use of
waves of ultra-high frequency.
A condenser was simply a device
that ‘‘ condensed "—a coil
merely a means of obtaining a
certain number of microhenries,
and an ebonite panel, an inch
perhaps in thickness, made an
_excellent and substantial mount-
ing for the whole.

Z

Short Waves

As time went on and the evolu-
tion of radio progressed, the use
of long waves (low frequencies)
for long-distance communication
was the rule. This was followed
by a steady and continuous de-
velopment of shorter and shorter
wavelengths (i.e., higher and
higher frequencies), until at the
present time 25 metres is being
used for commercial communica-
tion.

It may be truthfully said that
both the term ‘‘ low-loss »’ and
the general application of its
ideas were originally put forward
by the enthusiastic ‘‘ amateurs ”’
of America, who, under stress of
circumstances forced on them

A new type of condenser which is designed upon
low-loss lines.
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¢ low-loss

- prising a receiver.
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by the authorities, were com-
pelled to investigate the lower
wavelengths, firstly, the 180~
metre, then the 100, and latterly
75, 45, 20 and 5 metre regions.

Low-loss Methods

It was soon discovered that
the conditions controlling effi-
cient reception (and transmis-
sion) were largely wrapped up in
’” methods.  These
were most clearly demonstrated
in nearly all the components com-
The list of
** defaulting ”’ instruments and
parts is a formxdable one, and

‘comprises :—

(1) Coils and coil mountings.

(2) Condensers (fixed and
variable).

(3) Valve sockets,

(4) Valves,

(5) Ebonite panels.

Since the popularising of the
““ low-loss ’’ characteristic the
whole radio market has been
deluged with various forms of its

application, just as though the
idea was an  undiscovered
novelty.

Valve Holders

This is all to the good when
carried out sensibly, but it is
reaching the proverbial stage of
‘“ thrashing the dead donkey.”

The whole of ‘‘ radio construc-
tion "’ is somewhat of a paradox,
especially when it comes to -the
point of efficiency as a function

384

LOW-LOSS ERA

By W. K. ALFORD (2DX).
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of the methods employed. For
instance, everybody agrees that
soldered joints should be the rule
without exception throughout a
wireless receiver, yet nearly
everybody is content to push a
valve into a socket without any
thought of contact efficiency—
and the grid circuit handles
micro-amperes !

Condenser Design

The greatest service to radio
that the ‘‘low-loss’* hunt has
provided is usually considered to
exist in the modification to vari-
able condenser design.

In earlier days one was quite
content to judge a condenser
solely by its mechanical construc-
tion and its *‘ movement,”’ and it

is sad to see the beautiful speci-
mens which rest on our shelves

The low-loss principle has now been
applied to valve holders, as this
photograph shows.

as relics, being perfectly useless
for present-day short-wave work,

We see a famous make of con-
denser using quadrantal plates
interleaved  with  ebonite—a
triumph of ingenuity in fitting
an enormous capacity in a smali
space—a beautiful air dielectric
model with enormously thjck
brass plates and a single bearing
at least two inches in diameter,
the whole surrounded by a glass
receptacle which could be filled
with oil to give an increased
dielectric constant, yet all are
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Mr. Alford, whose call sign
will have been heard by many
readers, has quite a long ex-
perience of short-wave work,
and in this contribution he
expresses his views upon the

subject of ‘‘ low-loss.”
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as useless as the spark sets they
tuned in,
H.F. Resistance

At the present time there
are very many  beautiful
examples of high efficiency
variable  condensers  extant.
Their efficiency can best be
gathered from the fact that the
older types of condensers had a
high-frequency  resistance  as
large as 7 ohms at 3 million
cycles, whereas the best models
to-day are as low as .5 ochm and
less. These differences on the

wavelengths of 20 metres and
less mean roughly that a signal
may be inaudible if tuned vnth
the one and quite readable if
tuned with the other.

On these short wavelengths one

The V24 and other similar valves are
particularly suitable for ‘use upon
short wavelengths.
is not only interested in the elec-
trical performance of variable
condensers, but also in certain
points of their mechanical design.
Their movements must be light
and free from ‘‘sticking,”” as
adjustment is extremely critical
and frictional contacts as distinct
from direct electrical connections
are to be deprecated in the ex-
treme. The effect of frictional
contacts is soon demonstrated,
especially in a receiver oscillating
on 20 metres, in the form of ear-

A very effective method of winding a low-less coil.

portion is a string binding which serves to space the turns of
enamel-covered wire.
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splitting crashes

noiscs.

and grinding

Moving Plates

The method chiefly involved in
reducing the electrical losses
seems to lie in the complete and
effective isolation of the fixed
plates from the moving element.
This is dene in a variety of ways,
and frequently the metal plates
forming the end plates are
arranged to be in electrical con-
tact with the moving element,
thus forming a very useful elec-
trostatic screen to the fixed
elements, which should always
be arranged to be at the higher
potential.

Coils

The question of inductance
coils of high efficiency is being
particularly  studied at the
present time, and a very close
approximation to the ideal seems
to lie in the air-spaced, self-
supporting solenoid type of coil.

The question of the size of
wire to use is a very vexed ques-
tion, and although not altogether
backed by technical research,
one scems to gain something by
the use of heavy gaﬁges.

It is almost needless to say
that the use of coil plugs and
sockets is to be avoided,
of their convenience, unless they
are of the type where the pins
are well spaced and not sur-
rounded by a heavy mantle of
moulded material of doubtful
composition,
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An important point to remem-
ber in connection with solenoid
coils is that very serious loss of
efficiency is brought about by
bringing the lead from the re-
mote end back through the coil
and near to the turns. The self
capacity may be much increased,
and capacity is the deadly
enemy of oscillating currents at

high frequencies when induct-
ance is desired.
Valves

The question of ‘‘low loss ”’
in valves lies mainly in the
matter of inter-electrode and
inter-lead capacities actually in
the valve and socket and from
general inference does not play
so great a part in the conflict for
efficiency as one would at first
expect. Although the use of an
anti-capacity valve, such as the
V24 type is naturally the best
practice, those whose pockets are
thinly lined, and whose fingers
arc nimble, may prefer to re-
move the cap from a more stan-
dard type of wvalve,

If a four-pin valve is really
decided on for convenience, the
design of the valve holder may
well be looked to, as in many
types the capacity of this be-
tween the anode and grid
sockets may frequently be as
much as three times the inter-
electrode capacity of the valve,
to say nothing of actual electri-
cal leakage through the material
of which some holders are made,
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The best solution in this case
undoubtedly lies in the use of
small valve sockets with a very
small diameter threaded por-
tion. Full clearance holes should
be provided for these, and a
large hole in the centre of the
four when mounted.

Ebonite

The further points of import-
ance with regard to *‘ low-loss ”’
construction, apart from wiring,

ISTENERS to broadcast
I telephony programmes in all

European countries will fol-
low with interest a Conference
convened by the Office Inter-
national de Radiophonie, to take
place at Geneva on July 6 and 7.
Invitations have been sent from
Geneva to the leading technical
experts of every broadcasting
organisation in Europe, whether
that organisation is actually en-
gaged in broadcasting or making
plans for commencing operations
next autumn,

Interference

The prime object of this Con-
ference is to wsecure mutual
agreement upon a system where-
by the existing European stations,
and the several projected or
actually in course of erection, can
operate at their highest possible
efficiency without any risk of
mutual interference and conse-
quent disappointment tolisteners.
This will not be possible if the
present policy is pursued any
farther. '

A memorandum on the subject,
together with a proposal for
future working, has recently been
forwarded to the Office Inter-
national at Geneva by Capt.
Eckersley, chief engineer of the
British Broadcasting Co. This
has been circulated throughout
Europe, and will be a basis for
discussion.

Other points of a technical yet
highly interesting character, also
intimately associated with the
international  development  of

Interference Between Broadcasting
Stations.

00 00600000000000000000008000000000000000000000000000000000000000R0000000000000000000%0384,

lie in the use of good quality
ebonite or other insulating ma-
terial used in the mounting
of the components. Polished
ebonite is a snare and a delusion,
as in many cases it possesses a
surface coating of conductive
material, although the varieties
now available, which have been
matted first and then polished,
using the correct mediums, have
better properties of excluding
moisture,

S ER000000E000EE0000000000000000000000000000000000000CE0000000000000000GRIIRIRE0000000ER0NS
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broadcasting, will be discussed by
the experts during their stay at
Geneva. :

In order that the recommenda-

July 1, 1925

Finally, no definite standard of
efliciency can possibly be set, and
the whole idea of making every-
thing ‘‘ low-loss ’ is to get the
very utmost out of a given re-
ceiver, and at the present time
the extended use of short wave-
lengths has focussed everybody’s
attention on the matter, possibly
because the points of increase in
efficiency are so strikingly de-
monstrated.

O

tions of this Conference may be
put into practice without delay it
has been timed to precede the
July Council meetings of the
Union Internationale de Radio-
phonie, also to be held at Geneva,
on July 8 and 9. The recom-
mendations of the Engineers’
Conference will be the first non-
routine item on the Council’s
agenda.

THE RUGBY STATION.

The aerial lead-in at the Hillmorton Station, Rugby.
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Some Experiences with the Hartley
Transmitting Circuit

By C. P. ALLINSON (6YF).

An -article which transmitting
readers will find of practical value
while those readers who antici-
pate taking out transmitting
licences will find in this con-
- tribution many valuable hints

which otherwise only experience

An efficient transmitting inductance that
is easy to construct.

would teach them.
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HE Hartley trans-
mitting circuit first
gained popularity
in the United
States, and for a
quite considerable
period very little else was used.
And though it did not catch on
in England for some while to

4 .
honponoosooianouoononoaRsaaaanonoonannonannn

and filament taps could coax it
into oscillation again. It must be
‘borne in mind, however, that the
earth was probably one having
‘an  extremely ~ high resistance,

for the lead was about thirty feet
long, going along the floor and a
landing to the rising water-main
" This was the

‘in the cistern loft.

nearly the same extent as in the-

United States, it is now largely
used. One of the reasons for this
slow popularity is that it some-
times will not work too well with
an ordinary earth, but rather re-
quires a eounterpoise earth if the
best results are to be obtained.
The question: of valve impedance
is also important,

Preliminary Trials

This was borne out by the first
few experiments carried out with
this circuit by the writer. Using
a simple form of the direct-
coupled circuit shown in Fig. 2,
the transmitter could be made to
oscillate easily enough so long as
the aerial was disconnected. As
soon as the aerial was connected
to the set, however, it promptly
went out of oscmﬂatxorn, and no
adjustment of the anode, grid

was tried. With this it was
found possible to keep the trans-
mitter oscillating when the aerial
circuit was in tune, provided the
.coupling  was fairly loose.
Tightening the coupling to any
appreciable extent at once put
the set out of oscillation. Tt was
then decided to put up a counter-
poise without delay. This con-
sisted of four wires spread fan-
wise about six feet above the
ground, a long insulated lead
going up the side of the house to
the transmitter. The aerial used
was a six-wire cage on 14-in.
hoops about 50 ft. long. Stranded
enamelled copper wire was used,
and it was well insulated at each
end.

On switching on the trans-
mitter a much larger aerial cur-
rent was at once obtained, and
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seeing that things were now
going satisfactorily it was de-
3 &
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Fig;l.—

Loose coupling was

nearest earth connection avail-
able, the operating room being
at the top of the house.

The next step prior to putting
up a counterpoise earth was
therefore to try loose coupling,
and the circuit shown in Fig. 1
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The first circuit used wi

th success was the one here shown.
found to be necessary.

cided to do everything to improve
the set’s efliciency.
The Inductance
The first step was to construct
a good low-loss inductance, and
the one that is now in use is
shown in the photograph. It
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consists of 22 turns of No. 10
bare copper wire wound into a
kelix about 6 in, in diameter,
threaded through four pieces of
ebonite, which act as spacers and
supports. The tums are spaced

cake coil. The latter allows a
fairly close coupling to be ob-
tained, although it is best to
work with as loose a coupling
as possible, as this is more likely
to conduce to a steady wave
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Fig. 2.—The transmitter now in use employs the above circuit.
L3 needs to be only 50-60 turns.

% in. apart, and the completed
coil is a little over 10 in. long.
Two of the ebonite spacers carry
two lengths of screwed brass rod,
one at each end. By means of
these the coil is fixed to a light
baseboard, which is held in posi-
tion in the transmitter by means
- of a couple of clips. By making
up various coils in this manner
they can easily be substituted one
for the other, and this enables
the highest efficiency to be ob-
tained by comparing results
obtained with different coils.
This coil, in conjunction with a
tuning capagity of approximately

0005 uF, gave a maximum

wavelength just short of 200

metres, and if it is desired to
work on this wavelength threc or

This photograph shows the choke
used in the H.T. positive lead.

four more turns would be
required.

Shunt Feed

Connections are made to the
inductance by means of spring
clips, and for loose coupling a
similar coil may be used in the
aerial circuit or else a flat pan-

without swinging or *‘ quacking.”’

This last word refers to that
_curious effect obtained when the
key is depressed, resulting in a
slight change of wavelength after
it has been pressed for a nsoment.
This results in the beat note at
the receiver changing its pitch
after the beginning of each
signal, be it a dot or a dash,
The word *“ quacking '’ describes
this symptom very well, and once
it has been heard the description
strikes one as being very apt.
As shunt feed was used it was
necessary to have a really good
choke in the positive high-tension

lead, and that shown in the
photograph is one-half of the
static leak that is connected

across the acrial and earth ter-
minals of the old Marconi multi-
ple tuners. A suitable choke can
be made by winding 250 or 300
turns of 36-gauge d.s.c. copper
wire on a 2-in. former. Two
pieces of flex are soldered to the
ends of the windings and tied
round tightly, so as to prevent
any chance of their breaking.
Provision was made for a grid
condenser and leak to be used.
As the power used, however, was
generally well below 10 watts,
no advantage was found in using
these, except when an old Cossor
receiving valve was used for
transmission.  The grid con-
denser and leak were then found
to give a very slight improve-
ment.

After one or two improvements
had been made to the layout of

388

luly 1, 1925

the transmitter and positive con-
nection made to the moving
spindle of the shunt variable con-
denser (shown at Cr in both
Figs. 1 and 2), the set was again
connected up and tried out. The
procedure followed in adjusting
the loose-coupled set may be
of interest. The aerial coil
L1 was moved as far as pos-
sible from the closed trans-
mitting inductance L2 with all
the turns included. The grid and
anode clips were connected to
opposite ends of L2 and the
filament tap to the centre of the
inductance. The valve was then
turned on and the key depressed.
The tuning inductance was then
touched with the finger and the
plate milliameter watched. A
rise in plate current showed that

the set was oscillating.- Note
that this test is only suitable
when low powers with shunt

feed are being used. An alterna-
tive test is with the valve turned
out 1o depress the key and then
slowly turn on the valve. Watch
the milliammeter, and the current
will be seen gradually to increase
up to a certain point and then

Fig. 3. — This shows series feed.

C4 should be a condenser of at
least 1 uF capacity.

suddenly drop  back. This
occurs when the transmitter goes
into oscillation. C1 was then
adjusted till the largest reading
was obtained on the aerial am-
meter, The coupling between
L: and L2 was then tightened,
and the process repeated till
a point was found where two
readings on the condenser
Cyr gave a large rise in aerial
“current. ~ This showed that
the coupling was too tight, with
the result that a single sharply-
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tuned wave was not being
emitted. The coupling -was
therefore loosened again till a
single resonancé point only was
obtained. The filament tap was
next moved a turn at a time, re-
tuning, after each adjustment, on
C1 till the point was found where
the largest aerial current was
registered.

Spring Clip Connections

The use of clips for making
connections  to the inductances
made it very easy to change cir-
cuits, and a test was therefore
carried out one night, comparing
loose against tight coupling, for
it was now found possible to em-
ploy tight coupling without the
set going out of oscillation, The
report was greatly in favour of
tight coupling and the circuit
finally used is that shown in
Fig. 2. Lt is the 22-turn induct-
ance, C1 a variable condenser of
about .o005 ulF capacity. A series
condenser in the counterpoise
lead of .coo5 uF was used, and
was found to be fairly critical in
adjustment, needing a vernier to
get maximum aerial current. C3,
the stopping condenser in the
anode tap, is a .coz uF fixed
condenser. A condenser of the
same capacity was connected
across the key as shown at Cy,
and it should be noted here that
the keying method shown is less
likely to give rise to key clicks,
and produces less sparking at the
contacts thian the more usual
method of putting the key direct
in one of the H.T. leads.. The
grid condenser and leak were not
always used, but when employed
the values used were .oo1 uF and
10,000 ohms respectively.

Different valves require dif-
ferent grid-leaks, and the value
also depends on the power being
used.

Results Obtained

With this set an aerial current
of .25 amps. was obtained, with
an input of 15 to 20 milliamps.
at 240 volts; it would therefore
seem to be fairly efficient,

"The Fig. 2 circuit required a
fair amount of time to adjust, as
there are three interdependent
variables and alsoone adjustment
that affects aerial current and
reacts on the other adjustments at
the same time. A little patience,
however, soon shows the best
settings for various wavelengths,

Tuning is carried out by vary-

ing the two condensers C1 and
C2, as once the best position for
the aerial tap is found it can be
left set ‘over a fairly wide wave-
length range.

A

i

i,

Fig. 4—A variation of the Hartley
circuit, suitable for short waves.

The Aerial Tap

One point to be noticed is that
in the diagram the aerial tap is
shown between the filament and
anode taps, but for the shorter
wavelengths it is better to place
it between the filament and grid
taps. A curious effect noticed in

L

:
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Fig.5.— Further variations which
are well worth trying out,

conjunction with this was in con-
nection with a wavemeter. This
consisted of a coil tuned by a
condenser coupled to the trans-
mitting inductance. When the
wavemeter circuit was in tune
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with the transmitter, a drop in
aerial current resulted. With
the aerial tap at the anode end
of the coil this drop could be ob-
tained when the wavemeter was a
foot from the transmitter induct-
ance ; when, however, the aerial
tap was at the grid end of the
coil the wavemeter had to be
coupled tightly to the coil before
any drop was registered.

Some variations of the Hart-
ley circuit are shown in Figs. 3,
4, and 5. Fig. 3 shows the use
of series feed instead of shunt,
and in this case it is advisable

“to use a grid condenser with a

leak going to L.T. negative.*

In the Fig. 4 circuit only
that portion of the induct-
ance between the grid and

filament taps is tuned, and this
method is particularly advisable
for wavelengths below 100
metres.  With this, little diffi-
culty was experienced in getting
the set to oscillate with only five
turns of inductance in circuit.

For Short Wave Work

Yet another system is shown in
Fig. 5a. This is a loose-coupled
circuit with the series condenser
in the aerial lead instead of the
counterpoise.  The chief differ-
ence, however, is the fourth tap
connected to the filament tap by
a variable condenser, which
usually has a value of about
0005 uF. This and the varia-
tion of it shown in Fig. s,
are popular circuits in  the
States.  For short waves all
shunt  tuning capacities are
omitted, tuning being done by
varying the number of turns in
circuit. The series aerial con-
denser is, of course, retained.

Conclusion -

In general the Hartley circuit
is a favourite with beginners in
transmitting, as it is one of the
simplest circuits to get going,
while excellent results are to be
obtained. As with all trans-
mitters, the best is only got out
of it with a great deal of ex-
perimental work, and though in-
creased aerial current is not
necessarily an indication of in-
creased radiation, it is pleasing
to see the needle of the aerial
ammeter creep upwards as the
result of little alterations here
and ‘'small improvements there.

* It should be remembered that with this
circuit the indfctance Lt is at high potential.
Care must be exercised not to touch it when
the key is down or a severe shock may result.
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Base Aspersions

WAS very much in-
trigued by a para-
graph that 1 came
across in one of the
daily papers. It
ran like this:
“‘The advent of wireless has
greatly increased petty pilfering
by the public from the railways,’
said a prominent railway official
yesterday. ¢ The public seems
always to have looked on rail-
ways as fair game, but now the
quantity of small screws daily
removed from fixtures in the in-
terior of our carriages is aston-
ishing. The smaller the screw

Though they make excellent razor
strops they serve no useful wireless
purpose.

the more attractive it seems.
The natural conclusion is that
the makers of home-made wire-
less sets are responsible.””’
What I like about the paragraph
is this last sentence : the natural
conclusion, mark you! It just
shows what a terrible set of
fellows we wireless people are
when we really start in. I for
one most indignantly deny that
I am responsible for removing
even the smallest of screws from
the carriages on the railway
which connects Little Puddleton
with the Metropolis. Railways
are, of course, notoriously be-
hind the times, and that which I
patronise uses screws which are
not of the B.A, standard sizes.

PN T

Jott
by the way

ings

In view of the paragraph in
question 1 have written imme-
diately to the chairman and the
general manager and lots of
other prominent officials to re-
quest that all their fixtures shall
in future be secured with
4 B.A.s.

Badly Catered for

Of course, if the railways
really had the interests of the
great public at heart they would
make many improvements in
their carriage fittings. What I
mean is that there is really very
little at present in the railway
carriage that you can use.
Breadsnapp did, I believe, re-
move the hot water radiator from
beneath the seat and uses it as an
earth plate, whilst Gubbsworthy
constructed in his wireless den
from a couple of carriage seats,
a rest lounge for use on nights
when he was sitting up for
America. But on the whole
there is very little useful loot to
be obtained from the average
compartment. How much
brighter and better life would be
for all of us if a little sympathetic
attention were paid by the
authorities to this matter of
fittings. As it is, to turn on the
heating: business you have a
horrid little knob affair, rather
like a bed key, which is no
manner of use. Why should not
a condenser dial carefully gradu-
ated be substituted for this eye-
sore? Windows are pulled up
and let down by hideous leather
straps which, though they may
make excellent razor strops, can
serve no purely wireless purpose.
How much better it would be if

they were replaced with neatly

plaited sets of flexible leads gat-
nished at their lower ends with
various coloured wander plugs
instead of tassels or fringes,
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Suggestions

Again, what is the use of a
communication cord? I have
always longed to pull one,
though five pounds seemed rather
too much to pay for the pleasure
of doing so.  However, whilst
travelling in Germany after the
war, I observed that the penalty
of one hundred marks still stood,
and as marks were cheap, I con-
fess that T did have two pen-
n'orth at the then rate of ex-
change. If you do pull a com-
munication cord they have to
stop the train before they can
find out what you want, and
then, if you merely ask for the
right time or for a match, they

If you ask the time or for a match
they are quite rude about it.

are quite rude about it. Would
it not be a great deal better
from the point' of view of both
the wireless enthusiast and the
general traveller to fit up little
telephones in compartments, so
that one could communicate at
will with the guard? I am sure
that a guard’s life must be a very
dull one with never a soul to
speak to, and' I know that the
microphones and receivers would
come in very handy for construc-
tional purposes. Railway com-
panies are always complaining
that they do not get sufficient
passengers. I am showing
them, I think, a way of very
greatly increasing their sales of
tickets, and though I make no
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charge for suggestions, I should
esteem it a graceful compliment
if my own company were to send
me a free pass for life over its
lines as a small mark of its
appreciation and its gratitude,

. Those Posters

If and when my suggestions
-are adopted, we shall no longer
see the absurd sort of posters
that now decorate railway sta-
_tions. You know the kind - of
thing I mean, or, if you do not,
you can’ easily find it at your
own station to-morrow morning
whilst you are waiting for the
8.50, having missed the 8.2 by
a razor cut, a lost collar stud
and two and two-fifths seconds.
The sun is shining brilliantly
upon a picture which is both
landscape and seascape. The
sea is such a dark blue that you
feel that if you bathed in it you
would emerge like an ancient
Briton wearing his spring suit-
ing of woad. Though there is
not a breath of wind, as you can
see by the state of things ashore,
dozens of sailing boats are
speeding madly over the surface
of the water in all directions.
Half the populace is engaged in
running rapidly upon the sands
in bathing costumes with its
arms raised high and the
toothiest of smiles upon its collec-
tive faces. - The other half is
engaged upon one and the same
small piece of ground in playing
cricket, golf, polo, tennis,
croquet, and hop-scotch, Though
the sun is not visible, you can
see that it is shining by the bril-
liance of the colours. At the
fortunate place depicted one
gathers from the way in which
the shadows fall that it shines
from ‘all directions at one and
thé¢ same time. All that kind of
thing will be banished from the
railway stations once the com-
panies wake up to the great idea
of attracting the wireless public.

The Poster of the Future

I think that a sirhple poster
worded . something like this
would work wonders :— :

““ NORTH, SOUTH, EAST

AND WEST RAILWAY.

““ TraveL BY N.S.E. W,

“ The most comfortable and
convenient rolling stock in the
world.  Why are our lights

so steady? The voltmeter and
ammeter fitted in each com-
partment will show you. You
can adjust the strength of the
light to suit your own eyes by
means of the 2o0-stud selector
switch.  Every compartment
fitted with loud-speaker for

the reception of broadcast pro-
Our

grammes. communica-

Having missed the 8.2 by a razor
cut, you may read the posters.

tion cords do not break; they
are made of the best 7/22
phosphor bronze cable. There
is no fear of electric shocks in
our carriages, since all seats
are insulated by panels of half-
inch ebonite.  Carriage win-
dows are fireproof, being
made of the best ruby mica.
4 B.A, screws used through-
out. A screwdriver will be
found in each compartment.

‘“ TRaveL BY THE N.S.E.W.
“ THE WIRELESS WAY.”

Not Yet
I am afraid it will be some
time before the first railway sees
fit to put into practice the sug-

Travel *“ The Wireless Way’’ on
the N.S.E.W. Railway.

gestions that I have made, but
believe me it"is merely a matter
of time. ' These things are
bound to happen before so very
much water has flowed beneath
our bridges. = And then, of
course, there is the question of
useful notices in compartments.
This is a matter which must re-

ceive serious attention from the -

railway companies, Poddleby
tells me that he has been able to
use one notice by making a slight

-alteration with the help of a paint

brush, He has a stand affair for

391

well,

Wireless Weelly

his inductance coils which now
bears the legend, ‘‘ This rack
must be used for eight articles
only.”’ The conversion of
“light 7 into  *‘eight’ s
simple, though it shows praise-
worthy ingenuity on Poddleby’s
part to have adapted his little
trophy so  skilfully.  Gubbs-
worthy, too, exhibits in- his wire-
less room a notice that it is
dangerous to leap out of the
window ; not many of us have
wireless dens on the fifth floor as
he has. One notice that T have
found of use myself is that deal-
ing with the heat regulator,
which says ¢ max.”’ at one point
and ‘‘ min.”” at another. . This
does very well for rheostats, and
it will be better still when the
railways have seen fit to reduce
it considerably in size. At pre-
sent it makes rather a clumsy
addition to one's set. Electric
rallways might usefully hang up
the notice, ‘‘ Danger 5,000,000
volts.”” The only electrical sign
that I have found at all ‘useful,
so far, is the cross part of Char-
ing + and King’s +; most of
the hyphens used are far too
skimpy to act as decent minuses.

But there is one reform that
I do want to see brought in right
speedily. Though there are still
a few gas-lit compartments
knocking about (I use the word
advisedly), electric lighting is
rapidly becoming universal on
our railway systems. Now,
since bright emitter valves give a
brilliant light, why use lamps?
Valves will do the work just as
and there is not the
slightest reason why these should
not be employed; in fact, so far
as I can see, there is every
reason why they should. If my
railway company would only sub-
stitute dull emitters for its pre-
sent bulbs I would undertake to
forgo the reading of my even-
ing paper as I journeyed home-
wards and not to send a single
line of complaint on that score
to headquarters.

WIRELESS WAYFARER,

)y

JULY

“ MODERN
WIRELESS ”

NOW ON SALE.
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Reception

By STANLEY G. RATTEE, M.I.R.E., Staff Editor.

Readers will already be fa~
miliar with the difficulties
experienced in tuning-in dis-

—

E’, tant stations on small valve
= sets. Several methods of ob~
=2 taining the necessary fine

control over magnetic reaction
are here described, so that
simple additions to an existing

AAAAAAAAAAAAAAAAAALAAAAAAAAAAAAA‘.

Fig. 1.—The condenser C2 gives
control of reaction.
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receiver will enable it to be
operated in its most sensitive

condition with finer control IE B'_~=__
and without such tedious = ) -
fine adjustments. Fig.' 2. — Showing the * split-
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Reaction Refinements for Broadcast

secondary®’ system.

HOSE readers who
have attempted the
reception of long-
distance telephony,
as, for Iinstance,

e maaia the more distant of
the B.B.C. stations, will agree
with me that unless a multi-stage
high-frequency arrangement is in-
cluded in the receiver, the element
of success is dependent largely
upon the fine adjustment of re-
action. In the case of many
receivers this adjustment is only
possible by weakening coupling
after the circuit has been made to
oscillate, whereas the correct
procedure should be to bring the
receiver up to the desired point
without causing the set to oscil-
late either by accident or
intention.

Reaction Difficulties

In considering these remarks
it must be understood that the
form of reaction discussed is the
magnetic type, in that the
_capacity method, apart from the
Reinartz method, is little used in
this country.

" For the successful reception of

long-distance  stations some
arrangement is needed whereby

the receiver may be adjusted
easily to its most sensitive con-
dition, meaning that the reaction
effect may be increased up to
the oscillating condition without
quite reaching it, and it is pro-
posed in this article to describe
some of the methods whereby
this fine control is made possible,
{The difliculties met with In ob-

ol -

taining fine control
concerned with alterations of
aerial tuning, for most readers
will have noticed the fact that
any variation between the coup-

are mainly
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Fig. 3.—A method similar to that of
Fig. 1, resistance being substituted
for capacity.

ling of the

aerial coils, or
secondary coils in
loose-coupled

reaction  and
aerial  and
the case of
circuits, necessi-
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Fig. 4.—A variable condenser across
the telephones gives excellent re-
action conitrol,
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tates a further adjustment upon
the tuning condenser.  Simi-
larly, in those receivers employ-
ing tuned anode reaction, varia-
tion of the reaction coupling
affects the anode tuning con-
denser.

There are upon the market
many types of plug-in coil-
holders which permit both a
rough and fine movement of the
swinging coil, and though these
would at first appear to solve the
difficulty, the disadvantage result-
‘ing from the variation of coup-
ling and the consequent necessity
of retuning is still present, and
for that reason coil holders of
this or any other type will
not form a subject for discussion
in the present article, which is

intended as a consideration of
purely electrical methods of
control.

The operator of a small valve
receiver feels the need of a reac-
tion control similar to that given
by the well-known Reinartz cir-
cuit, and particularly does this
‘need make itself felt when long-
distance reception is attempted;
consequently the arrangements
whereby such a condition may be
arrived at should prove of
interest.

An Easy Method

One of the simplest methods
for giving a fine reaction control
is to shunt the reaction coil with
a variable condenser in the
manner shown in Fig, 1. With
this arrangement the coil L1 is
the normal size used for the par-
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ticular ~ wavelength  required,
whilst the reaction coil Lz will

usually be one size smaller than
that normally employed. The
variable condenser Cz is one of
the usual types, a capacity of
0001 uF being suitable. To

¢ Split-Secondary ’’ Tuning

Another circuit which single-
valve enthusiasts will find attrac-

tive is that given in Tig. 2,
known as the ** split-secondary "’
arrangement. It will be seen

that semi-aperiodic acrial coup-

operate this circuit, set C2 to its ling is employed, while the
Ca l
L2 ;_4 C: =
c B, =
~==)V, E
. =
L, T R, T
' -
———%Ri B =
s
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Fig.5.—Suitable adjustment of R4 (potentiometer) applies the correct
grid potential to the first valve to provide stable oscillation control.

zero reading, after which the
performance is precisely the same
as that obtaining with a similar
arrangement but without the
condenser C2. When the reac-
tion coupling is set to a safe
maximum without oscillating, the
final adjustment may be made by
slowly turning the condenser Cz
towards its maximum value,
which will then ailow the set to
be brought up to its most sensi-
tive condition more easily than
would be the case by varying the
reaction coupling, and, further,
the adjustment of the aerial tun-
ing condénser Cr will not be
upset very much,

The Fig. 3 circuit is similar
to that just referred to, with the
difference that instead of using
the C2 condenser to obtain the
fine control required, we now
have a variable resistance across
the reaction coil. The operation
of an arrangement such as this is
precisely the same as with the
Fig. 1 circuit, excepting that the
final reaction adjustments are
made by varying the resistance
R3. With this circuit the coil
L1 is again as used normally,
while the reaction coil Lz will
also be of normal size. The
resistance R3 may quite con-
veniently be one of the variable
anode resistances now on the
market, working at a resistance
value of anything between 70,000
and 100,000 ohms.

secondary circuit is split into two
halves, one being used for coup-
ling to the aerial coil and the
other for coupling with the reac-
tion coil. In this method the ad-
justments for aerial coupling and
reaction are practically indepen-
dent and permit an exceedingly
fine degree of selectivity to be
obtained in addition to a good
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the variable condenser Cr1
(.ooo5 uF). If no signals are
heard, vary the coupling between
Li and Lz and tune with the
condenser Cr  simultaneously.
With signals received and the
optimum coupling adjusted, the
coupling between L3z and Lg
should be tightened until the most
sensitive  condition  of  the
receiver 1is arrived at; then
retune upon the condenser Cr.
The most practical manner in
which split - secondary tuning
may be used is by means of two
ordinary two-way coil-holders,
using one for L1 and L2 and the
other for L3 and L4, whilst the
coils for this arrangement are as
follows :— '

For wavelengths between 250-
500 metres : the aerial coil L1 is
best found by experiment, as its
size will depend upon local aerial
conditions and should be either a
No. 25, 30 or 35. For Lz coils
No. 35 or 50, while for L3 No.
35 or 25 should be tried.  For
the reaction coil L4 a Ne. 35 or
50 will be found quite suitable,

For the longer-wave stations,
such as Chelmsford and Radio
Paris, L1 should be a No. 150,
Lz a No. 200, L3 a No. 50, and
L4 a No. 2o00.

Very Fine Control

Perhaps the finest
adjustment of reaction

possible
is ob-

B.
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Fig. 6.—A circuit similar to that of Fig. 5. Here the potentiometer
gives a variation of the anode potential.

control of reaction, the only diffi- .

culty being the choice of coils for
the secondary circuit, a choice
which is not altogether easy with
some makes.

Tuning with this arrangement
is best accomplished by first
placing L1 fairly closely coupled
to Lz, with L3 and L4 widely
separated, and then tuning with
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tained in the manner shown in
Fig. 4, in which a variable con-
denser C4 is connected across
the telephones in parallel with
another condenser C3, this latter
being fixed.  This arrangement
of condensers permits the vari-
able condenser to be of smaller
value than would be the case
were the C3 condenser omitted.,



A

Wirelesé Weekly

Actually the value of C3 may be
.0005 uF, while C4 may quite
conveniently be  .ooo3 or
.0o005 uF.  This arrangement is
probably the nearest approach to
that control given by the
Reinartz circuit that the writer
has heard of, and is to be
strongly recommended to the
long-distance enthusiast.  The
operation of the circuit, together
with coil values, are exactly the
same as if the Cj condenser were
of the fixed type, and when the
reaction coupling has been set
to an optimum value with the C4
condenser set at go deg., varia-
tion of this latter reading will
cause the circuit to creep up to or
away from the oscillation point,
according to which way the con-
denser is turned, without disturb-
ing the aerial tuning adjust-
ments.
Two-Valve Circuits

In considering circuits in
which the detector valve is pre-
ceded by a high-frequency ampli-
fier, the most suitable means of
controlling  reaction is  that
employing a potentiometer, and
in Fig. 5, which shows a very
common two-valve circuit of this
type, the potentiometer Ry will
give the desired effect.

Coil sizes with this arrange-
ment are such as would be
normally used with this cir-

cuit, and the potentiometer is
set to a position where the
receiver  will  not  oscillate
when the aerial and anode cir-
cuits are brought into tune with
ecach other, the reaction coil
being widely separated from the
aerial coil. In this condition the
ordinary operation of tuning and
reaction setting is proceeded with
until the desired signals are
received, when a slight variation

of the potentiometer adjustment, .

-cither one way or the other
according to results, will just
bring about that fine and delicate
adjustment which it is impossible
to obtain with the reaction coil
alone without affecting the aerial
tuning. The value of C4 may be
.001 or .00z uF.

An Alternative Method'

A further method which
should recommend itself -to
readers is that given in Fig. 6,
which again shows a two-valve
circuit with the first valve acting
as a high-frequency amplifier.
Here the potentiometer is again

‘point,

involved, but in this instance the
slider, instead of being con-
nected to the grid of the first
valve, is connected to the H.T.
negative.

The operation of the circuit,
coil values, and so on are again
the same as normal, and after
the set has been adjusted to give
the best results, with the poten-
tiometer. slider moved to its mid
that fine control of
reaction which it is desired to get

is given by moving the slider of -

the potentiometer one way or the
other. .
The manrer in which this fine
control is brought about is in the
variation of anode voltage given
by the position of the potentio-
meter slider; for instance, with
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the slider at the negative end the
value of anode voltage is ‘the
value of the H.T. battery,
whereas with the slider of the
potentiometer at the positive
end, then the anode voltage is
that of the H.T, battery plus
that of the L.T. battery, and it
is this small variation in total
voltage which makes possible
the fine control given by this
arrangement. The value of Cj
may be .oor or .00z uF,

. Conclusion

In conclusion it should be
understood that in the circuits
illustrated the values of aerial
tuning condensers, grid con-
densers, leaks, etc., are taken to
be of normal value, and for that
reason are not mentioned,

The masts at KGO, Oakland, California, areilluminated at night and
present a striking contrast against the night darkness.
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NE often hears of in-
() stances of reception, some-

times of fairly distant sta-
tions, under conditions which
normally would render such re-
ception difficult if not impos-
sible. Only recently, for in-
stance, the author heard of a
case where most of the B.B.C.
stations had, on occasions, been
received quite well on a very
poor indoor aerial and not too
good an earth connection, ‘using
quite a modest one-valve set.
Quite apart from the variations
of - signal strength and the
change in general reception con-
ditions from time to time, there
are other factors which have a
bearing on the question of
““ freak ”’ reception, particularly
when such reception is carried
out at a spot where there may
be several aerials erected in close
proximity to one another.

‘¢ Casual’’ Aerials

Again, eliminating the possi--

bilities of radiation from a
neighbouring aerial, which it
would seem is responsible for a
great deal of freak reception,
there is yet to be considered the
question of the casual ‘¢ pick-
ups ’’,afforded by neighbouring
systems.  On the short waves
down to about 5o metres this

effect is most marked, and is

amply demonstrated- by the fact
thdt it is . possible to receive
KDKA on 68 metres without
any aerial connected to -the “set
at a strength not much less than
that obtained with an. aerial con-
nection. -That the effect is pre-
sent on the broadcast wave-
lengths, though to a smaller but
quite appreciable extent, is

‘observed ;

Feak ,Receptibn and Neighbouring Aerials

Wireless WeekKly

By D. J. S. HARTT, B.Sc.

Some conclusions resulting from
experiments on the effect on
reception of various aerials in

close proximity. .

4] <ok

shown by the results of a few
observations carried out on
several  neighbouring  aerial
systems and described below.

" Mutual Interference

When several receiving
are operated on aerials

sets
erected

quite close to one another some

peculiar effects may also be
in particular, the

mutual effect of two regenera-

carrying out a few tests with the
object of seeing the effect of
neighbouring pick-up systems
upon reception on a particular
aerial.

Aerials Used

The arrangements of the
various aerials which were used
is shown diagrammatically in
Fig. 2, while Fig. 1 gives an
indication of their respective
heights. The indoor aerial con-
sisted merely of a 25-ft. length
of No. 22 D.C.C. passing

through one room, out of the
window, under the roof of a
shelter, and finally through a

ventilating shutter in the wall of
receiving

the room, with .an

|
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Fig. 1 gives an indication of the respective heights of the various
aerials used. For simplicity Aerial No. 2 (s not shown here, but its
position and average height are given in Fig. 2.

tive receivers operated on near-

‘by aérials leads to curious and
-often - annoying results, as

any
reader who has had eccasion to
explore the ether while his neigh-

-bour is- doing the same thing
:may possibly have obseérved!
‘However,: the author was

not

concerned with - radiation or

reaction effects, but simply with
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ebonite ring as insulator at each
end. The down-lead of the
outdoor aerial marked No. 1 was
taken to a lead-in device pass-
g through the roof, whilst the
down leads from the aerials
marked Nos. 2 and 3 could be
brought through a window in
front of the working bench.

For a preliminpary test a
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parallel tuned circuit, consist-
ing of the equivalent of a No.
35 turn coil with a .ooo5 pF
condenser across it, was con-
nected to aerial No. 3 and to
an earth connection, forming an
ordinary parallel tuned aerial
circuit. Across this was con-
nected a Moullin

(applications  of  which  have

voltmeter |

2LO the decrease was from 6

to 5.5, which indicates an ab-

sorption effect, even with a
small indoor aerial far removed
from the aerial No. 1. During
these tests the coils in the two
aerial circuits were over g ft.
apart, and this absorption effect
appeared to be due to the mutual
action of the two circuits as a

The arrangement of the aerial marked No. 1 in the accompanying

diagrams.

Aerial No. 3 was secured to the same mast at the free

end, but aerial No. 2 was an entirely independent system supported
by separate masts.

been described in  Wireless
Weekly by Mr, G. P. Kendall,
B.Sc., and used in many fruit-

ful investigations by  him),
Using the carrier wave from
2O, a figure of 1.5 was

obtained as a measure of the
signal strength with aerial No. 1
carthed to a separate earth con-
nection. With No. 1 aerial open
—that is, the lead-in just discon-

nected from the earth terminal’

and left free—a figure of 2.0 was
obtained. With the No. 1 aerial
let down there was only a very
slight decrease in signal strength,
less than o.1. These figures
show what would be expected in
the case of two aerials so close,
namely, the shielding action of
the larger aerial connected to
earth and a very slight increase
in signal strength due to the
proximity of the larger aerial left
free.

The Moullin voltmeter was
then used to obtain a measure of
the signal strength when con-
nected across a parallel tuned
circuit connected to aerial No, 1
and earthed as before; a figure
of 6 was obtained. The effect of
operating a crystal receiver
tuned to 2I.O on aerial No, 3 was
then observed, and was found
to give a reduction of from 6 to
2.5; with the crystal set operating
on the indoor aerial in position
A (see Fig. 2) and tuned to

whole, and could not be observed
when either of the smaller aerials
was removed.
Crystal Reception
Tests were then carried out in
actual crystal reception on the
indoor aerial; with a good

A INDOOR RERIAL Ave Hr 7"
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signals.  However, connecting’
a parallel tuned circuit to aerial
No. 1 and a separate earth,
and tuning this circuit to the
wavelength of 2LO, brought sig-
nals up to quite good strength.

~Signal Strength Measurements

These results were confirmed
by actual measurements with the
Moullin  voltmeter across a
parallel tuned circuit connected
to the indoor aerial and an earth
connection. When the circuit
formed by aerial No. 1, a coil
and condenser in parallel, and a
separate earth connection, was
tuned to 2LO, a signal strength
reading of 3 could be obtained,
but on detuning this latter cir-
cuit by about 5 degrees on its
.0005 ul’ condenser, no reading
could be recorded, nor was it
possible to obtain any reading
with aerial No. 1 lead-in discon-
nected from the tuned circuit and
left free. During these tests the
coils in the two circuits were at
right angles and 4 ft. apart;
there secemed to be no * pick
up ”’  between the coils, since
with the indoor aerial connection
removed from the Moullin volt-
meter circuit and the aerial No.
I circuit tuned to the wavelength
of 2LO no indication of signal
strength could be obtained.

QUTDOOR AERIALN Akt 38"
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Fig,2.—A diagrammatic plan view showing the lateral distances
between the four aerials used.

crystal ‘set connected to this and
to a good earth, signals from
2LO were practically inaudible
when the aerial No. 1 was
earthed, but speech was just in-
telligible if the ‘aerial No. 1 was
left open: Bringing the lead-in
of aerial No. 1 near to the indoor
acrial made little difference to
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Aerials at Right Angles

With  the indoor aerial
arranged exactly at right angles
‘to aerial No. 1, precisely the
-same effects, though slightly
less in magnitude, were observed,
both aurally and by measure-
ment,,
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However, when energy was
being drawn from the aerial
No. 1 system (e.g., crystal recep-
tion) when tuned to 2LO, the

signal strength observed on the .

indoor aerial was reduced by
about 50 per cent. both in the
case when the indoor aerial was
parallel to aerial No. 1 and at
right angles to it.

Effect of More Distant Large

Aerial

Further tests were carried out
on aerial No. 2, which was quite
removed from the indoor aerial,
and during these tests aerial
No. 1 was earthed. With a
¢rystal set connected to the
indoor aerial (in position A), and
with the lead-in from No. 2
aerial left free, it was just pos-
sible to hear 2LO with strain-
ing ; but when No. 2 aerial was
tuned to the wavelength of 2O
as before, quite good crystal
reception was possible.  The
coils in the two circuits were
here 6 ft, apart, but the same
effect was observed,
slightly less pronounced, when
the lead-in of No. 2 aerial and
the coil in that circuit were
moved zo ft. away from the
crystal set and the indoor aerial.

Absorption Effect

In contrast to these results
was that observed in crystal
reception on aerial No. 1. Here

the tuning of the circuit of aerial
No. 2 to the wavelength of 2LO
produced a marked decrease in
signals on the crystal set.

Thus the aerial circuit No. 2,
when tuned to 2LO, produced
an absorption effect with respect
to an aerial of similar charac-
teristics, i.e., No. 1, but provided,
so to speak, an additional ‘* pick-
up ” or ‘‘ booster ’’ with respect
to the much smaller indoor aerial,
in the case of crystal reception
on both these latter aerials,

Increase in Signal Strength

- «*Fhe crystal reception on such

a poor indoor aerial was in the
reception,
other aerial

. -systéms earthed it was only pos-

sible to hear 2L.O very feebly,
but merely tuning either No. 1
or No. 2 aerial to the wave-

length of 2LO enabled one to -

obtain quite good reception.
This latter condition is, of
course, one in which a larger
neighbouring aerial may quite
conceivably be when a set con-

though

nected to it is left tuned to a par-
ticuTar station and switched off.
Valve Reception

Valve reception on the indoor
aerial confirmed the fact of the

extra ‘‘ pick-up ”’ provided by a
neighbouring larger aerial

merely tuned to the wavelength
of the station it was desired to
receive.  On a detector valve
alone on the indoor aerial, it
was, for instance, possible to
pick up the carrier of Radio-
Belge (Brussels) but not to
resolve it; -with No. 1 aerial
tuned to ‘the wavelength of
SBR quite good reception was

possible. The same was true of
another  Continental  station,
Radio-Toulouse, Some  effect

such as this may have been a

contributory factor in the case of

‘“ freak’’ reception instanced in
the beginning of this -article.

The Madrid Station  }
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The Union Radio broadcasting
station, which was opened at
Madrid on June 17, has changed
its call-sign from EAJ 20 to EA]J
7, and its wavelength will hence-
forth be 430 metres. A mixed
programme will be broadcast
every day from 3.30 to 4.30 p.m.,
and a musical programme on odd
days of the month between %7 and
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9 p-m. and on even days between
11 p.m. and 1 am. G.M.T.

The station has been erected
on the roof of a large general
store and consists of a Marconi
6kw. broadcasting transmitter of
standard pattern similar to those
used in many of the stations of
the British Broadeasting Com-
pany and at Brussels, Rome,
Cape Town, and elsewhere.
The studio has been equipped
with a Sykes microphone. Re-
ports received from listeners dur-
ing test transmissions indicate
that the station functions with
complete success and that recep-
tion is clear and strong.

800 0000000000000000000800008000000800000000'

' Opera at Manchester
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The Manchester station, which
has already fifteen operas to its
credit, will give a performance
of Leoncavallo’s *‘ I Pagliacci
on Wednesday, July 15. Among
the principals will be Miss Eda
Bennie, Mr, Parry Jones, and
Mr. Lee Thistlethwaite, who has
played the baritone rdle in every
opera produced at this station.
A booklet containing notes and
the words of the opera will be
issued on similar lines to those
issued for ‘“ La Traviata’ and
“ Faust,” several thousands of
which were distributed free to
listeners and found very helpful.

Members of the Eastern Metropolitan Radio Society with their mobile

wireless station on the occasion of their field-day at Cuffley.
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A view of the back of the receiver; the “ volume control’ switch
is visible between the variable condensers.

AM very glad to be
able to give readers
of Wireless Weekly
particulars of a
very interesting
short - wave re-
ceiver which is just being placed
on the market here by the well-
known firm of A, H. Grebe &
Co., whose broadcasting station
WAHG, from which 1 had
the  privilege  of
recently, is often received in
England. As full details of the
circuit are given, and photo-
graphs from several angles, the
short-wave experimenter should
be able to gather from the
article enough practical informa-
tion to build a very: useful short-
wave set.

Valves

It is particularly noteworthy
that the set works perfectly with

the ordinary American valves of -

the UV 201A type, which corre-
spond with our B.4, D.E.3,
D.F.A.  etc., valves. It is not
even mnecessary to remove the
bases, as is so often recom-
mended on very short-wave
receivers,  Notice the special
low-loss  condensers working
with edge-wise dial adjustment
and vernier knob beneath the
main dial.  The ** volume con-

speaking -

10”0110 >0

trol ”’ is really a resistance
shunt across the primary of the
L.F. transformer, shown as Rj.
Suitable voltages are given on
the curves which accompany this
article, and can be taken fto
apply to our own B.4 or D.E.5
type of valve.
Circuit

The ““CR-17” employs a
coupled regenerative circuit of
familiar ‘form with certain modi-
fications in the anode circuit.
In dealing with frequencies of
the order of thirty miillion cycles,
corresponding to a wavelength
of ro metres, the usual regenera-
tive circuits fail to function, and
while circuits have been designed
to operate at these high fre-
quencies, generally the frequency
band has been too small to be of
any practical use. The trouble
with most circuits is that below
a wavelength of 20 metres diffi-
culty is experienced in making
the circuit regenerate or oscil-
late, a requirement necessary for
the reception of continuous
waves. Circuits which do oscil-
late at these high frequencies,
however, offer other difficultices.

The adjustable reaction coil
circuit is useless at very short
wavelengths, because a change in
the reaction adjustment produces
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