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Build your own
Super Loudspeaker
or

CONE UNIT

PRICE 17-

HERIEE 1%

It you want unusually good reproduction from your home constructed loudspeaker
then build with the Ediswan Cone Unit and Assembly. This wonderful unit gives
faithful reproduction over the whole range of musical frequencies and is built on the
balanced armature principle. The Cone Assembly, which is drilled ready for baffle board
mounting, although designed primarily for use in conjunction with the Ediswan Cone
Unit, is equally effective with other Cone units upon the market

Advt. of
The EDISON SWAN ELECTRIC CO., LTD., “rfzisies s s Stvss bissns st S oo
Head Office and Showrooms Ediswan Radio Division :

la, NEWMAN STREET, OXFORD STREET, W.l
SHOWROOMS IN ALL THE PRINCIPAL TOWNS.

EDISWAN RADIO PRODUCTS
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A GOOD speaker must take what comes and
reproduce it faithfully. Jazz or Sir Henry Wood, a
mellow, velvety ‘cello or a violin soaring to the c|ouds,
a M|||tary Tattoo or a stage whlsper—lt must not have
any preferences nor prejudices. The Speaker with a
limited frequency response cannot do this. On|y the
" Lion ’ Speaker with its unique movement, can render
correctly the high frequencies which make e Clisvacte: -
istic */ qual,ty " or " timbre ’ of sounds and voices.
Only the “ Lion’ Speaker can follow these ultra-rapid
vibrations and thus weave into the texture of the repro-
duction the personality of the individual performer.

AMPLION “LION"

CABINET SPEAKERS £8 to £16 CHASSIS ONLY £6 & £8 &

OTHER TYPES - - - - 21/- TO #4:17:6 !
GRAHAM  AMPLION LTD., 25-26 SAVILE ROW, W.1. : 0 A 5 . 5 o g . WORKS, SLOUGH
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The NEW Cossor

ste])s

HE New Cossor is new

throughout—not merely an

existing valve modified. It
has a new—and enormously
strong — filament. Its construc-
tion is infinitely more efficient.
As a result it has set a standard
of performance which is the envy
of the industry.

A high vacuum plays a big part in
valve performance. Any residue
of gas left behind during manufac-
ture will lower its efficiency. This,
in turn, means loss in volume—
poor tone—fewer stations.

In the new Cossor Valve there is
used a radical improvement in
exhaustion which ensures a
higher degree of vacuum than
ever before.

This new High Vacuum process
is but one of the many features
of the New Cossor—the valves
with a * punch.” The valves

that will give you more volume
—sweeter tone—greater range.
If you have not tried them yet you are

missing one of the greatest valve develop-
ments of recent years.

abead—

To-das under the wonderful High
Vacuum Process {a new Cossor
development) the residue of gas
left behind in the bulb is veduced
to practically unmeasurable pro-
portions. This s one of the many
fearures which make the NEW

0ssor the season's most sensa-

sional valve development.

Novembar, 1929

Fight years ago Valves were com-

paratively incfficient, The above

diagram symbolises the amount

of air lcf¢ inside the bulb after
st had been sealed.

Six years of émprovement pro-
duced a valve 1 which a very
much smaller amount of air was
tefe in the bulb as shoun in
diagram on the left.

with «

wandeqfu! new

High Vacuum
Process’

A. C. COSSOR, LTD., Highbury Grove, London, N.5.
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Our Four-Shilling. Gift—Four More Fine Sets—A New Wave-Length Classification.

N this special issue of MobpERN WIRELESS we present
to every reader a gift which we venture to describe
asunique. No other wireless paper in this country—

or, for that matter, in any other country—has ever
before presented to its readers a gift to the. value of
4s.; and the eight MoperN WireLEss 6d. Blue Prints
whlch you will ﬁnd in this issue must certainly create
something of a record.

Eight Blue Prints

Blue Prints are expensive things to prepare and to
print, and even when they are marked at 6d. each it is a
fact that that price may be described as extremely low.
We doubt -whether readers will be able to purchase at
6d. each Blue Prints which have been so carefuily prepared,
carefully drawn and tested, as those which constitute
this month’s gift to MopErNy WIRELESS readers.

A glance -at the Blue Print sheet will show that it
can be cut up into eight separate Blue Prints if necessary,
and another even cursory glance will show that the
circuits which have been selected cover a very wide range.
The eight circuits, in fact, are as follows :

1. A High-Selectivity Crystal Set; 2. A High-Power
Five-Valver; 3. A Switch-Over One-Valver; 4. The
“Titan ” Two-Valver; 5. The “ Full Tone ” Amplifier ;
6= A ‘“Simple Change’’ Three-Valver; 7. An ““ Every-Pur-
pose” Three-Valver; 8. The “Simple Screen-Grid ”* Four.

& * £

These circuits have been in preparation for some time,
and although one or two of them have appeared before,
in connection with the construction of receivers, there has
been such a wide demand for them that we have decided
to include them in the Blue Print sheet we give away
this month. The others, howevér, have been specially

prepared, and the circuits not included until they have.

been tested in every practical way by the MobpERN
WireLEsSS Research Department.

We trust that this 4s. gift will appeal to our readers,
and that they will let us know how they feel about it;
Aor it is only by judging the evidence of readers’ appre-
ciation that we shall be able to ascertain whether further
Blue Prints of this nature would be welcomed.

This Month’s Sets

HE sets which are described in this issue of MopErN
WIRELESS consist of the - Argonaut,” the
“ Melbourne ” Three, the “ Two-Range” Two

and the “ M.W.” Standard D.C. Unit.
A glance at the pictures of the ‘‘ Argonaut ”’ will show
that it is a very fine four-valver, and another product of
the Research Department. This receiver uses two

435

“ Titan ” coils and embodies an efficient wave-change
method, which has given very excellent selectivity results.
Tt also embodies all modern refinements, and provides
for a pick-up and a smooth volume control. A screened-
grid valve is used and, on the whole, the ““ Argonaut
may be said to be one of the most powerful programme
collectors which has been yet designed by the MoDERN
WireLess Research Department.

The * Melbourne ” Three is something rather extra-
special in the way of short-wave receivers, and here the
Research Department have gone all-out for super-
efficiency on the short waves.  But constructors will
note, however, that the set can be adapted with more
than usual efficiency for general broadcasting purposes.

The * Two-Range ”’ Two is a wave-change set of the
straightforward tvpe, using standard components through-
out. It is a very reliable, conventional receiver which the
less-experienced amateur will find easy to build and quite
simple to operate.

The “ M.W.” Standard D.C. Unit includes a special
system of smoothing. The primary object in its design
was to unite all that was best in this season’s MoDERN,
WIRELESS unit designs, and this one may be said to em-
body not only cumulative experience of the Research De-
partment, but also a special scheme for voltage induction.

Readers are reminded .that all the necessary parts for
the receivers mentioned above may be obtained at very
reasonable prices from the British radio manufacturers
who advertise in MopERN WIRELEss. Whatever set you
build, don’t order the necessary component parts until
you have carefully studied the “M.W.” advertisements.
They can be studied more than once—and with advantage.

Wave -Lengths Classified

HE Ioternational Consultative Committee for the
technique of radio electric communications re-
¢ently classified wireless waves as follows :

Long 3,000 metres and
upwards
Medium 7 e 200 to 3,000 metres
Intermediate .. .. .. .. .. 50to200 a
Short 10 to 50 .
Ultra-short Below 10

”

This is the first authontatwe classification of wave-
lengths which has been made for some considerable time,
and the Committee also recommends that, to minimise
interference, regulations drawn up at the Washington
Conference last year in connection with the limiting of
power of transmitters in North America should be brought
mto force as soon as possible.
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H.F ON THE!

How to eliiminate peculiar interference effects.

By AN “M.W.” STAFF TECHNICIAN.

HEN we first started using the
direct-cirrent mains in the
present MoDERN WIRELESS

laboratory for the supply of H.T.
current . to receivers, some rather
peculiar effects were noticed. For
example, some quite simple types
of H.T. units gave reasonably silent
working, whereas others of much
more elaborate design with apparently
much better smoothing circuits al-
lowed quite u strong hum to get
through. This was so noticeable in
*one case that we suspected broken-
down components

A Clue to the Trouble

Considerable differences were also
noticed when the smoothing chokes
were placed in the positive or the
negative leads, and this- put us on
the track of the cause of the trouble.
It turned out to be a matter of some-
thing in the nature of high-frequency
impulses, such as might be generated
at the sparking brushes of a badly-
running dynamo or motor, and once
this was decided it was a compara-

. tively easy matter to get rid of the
noise.

In our own case we found that with
quite a number of H.T. units it was
quite sufficient merely to insert an
ordinary H.F. choke in series with
the negative lead between the unit
and the mains, the noises thereby
being cut down to quite a low
level.

The First Test

This, then, should be the first step
to take if you are getting a very noisy
background with an H.T. unit which
seems to be capable of giving quite
good low-frequency smoothing. Just
break one of the mains leads to the
unit and insert a high-frequency choke
and see what happens. If things do
not seem much better, take out the
choke and put it in the other lead.
One position or the other is pretty
sure to make a decided improvement
if H.F. currents are your trouble.
This first simple test, although it
may not provide a complete cure, will

. themselves.

at any rate put you on the right
track. For example, you will very
likely find that just one single choke
used in this way does not provide a
complete cure, but does seem to
produce a distinct improvement.

If this seems to be the case, the
next step is to try two H.F. chokes,
one in each mains lead, that is to say,
in series in the leads from the input
side of the mains unit to the mains
This should provide
almost a complete cure; but to carry
the matter a step further, try the
following elaboration. Get two Mans-
bridge type condensers of the usual
high working voltage required for
mains working (not less than 250
volts working rating), connect these
in series with each other and shunt
them across the mains after passing
through the chokes, that is to say,
on the mains unit side of the two

ARIOSY

This is the circuit used for eliminating
“he interference.

chokes and not on the mains side.
Now try connecting the centre point
of the two condensers straight to
earth and you will probably find
that the last of the noise disappears,
or at any rate goes down to such a
level that it is no longer audible,
unless you listen quite close to the
loud speaker.

Making up the Extra Unit

This expedient we have found is a
complete cure in the case of our
own mains, and since they seem
to be particularly bad ones from this
point of view, we think it is safe to
say that it is practically certain-to
do so in any likely case. It is quite
easy to rig up the parts on a board
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H.F. chokes, in series, will often effect a
great improvement.

and try them, and then if you find
that the desired cure is effected you
can make up a little enclosed unit with
flex leads brought out.

A convenient method of make-up,
by the way, is to use a wooden base-
board with a wooden. case fitting
over the top which can be secured in
place with screws after the unit is
assembled and with the following
system of connecting up. From the
mains side of this H.F. filtering unit
take a flex lead, with the usual lamp
socket adaptor or two-pin plug for
connection to the mains. On the
other end- of the unit provide an
ordinary lamp holder wired to the
output side of the extra smoothing
unit. In this lamp socket you then
insert the lamp socket adaptor from
the mains unit and you then have an

-extra filtering unit which .can be

connected up in a few moments when
required.

Type of Choke Required

Now a word about the H.F. chokes
required. In .many cases the per-
fectly normal type of H.F. choke used
in receivers is satisfactory, it being
understood that when such chokes are
employed a large current must not be
passed through the unit. Thus you
will see that they serve quite well for
ordinary H.T. units, but for use with
sets of the all-mains type where the
filaments are run off the mains as well
as the anode circuits, the heavy-duty
typeof H.F. choke, such as the Wearite,
are desirable. These chokes are
specially intended for this particular
purpose and will pass quite a large
current. Moreover, their direct cur-
rent resistance is low and so there is
very little loss of voltage in the unit.
They should therefore always be used
when the available maing voltage is
not very high, say under 200 volts,
even though it is not intended to pass
a large current through the unit.
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oST wireless experimenters find

from time to time that they

arc able to do a day’s good

deed by placing their knowledge and
resources at the disposal of some
deserving cause. One of the most
deserving causes, in the writer’s

opinion, is that of deat people who

!~;ig t

employed.

are unable to hear a word of the
service at church.

Many such people will probably
possess “ deaf aids ~’ of some kind or
other, but they all invariably {fali
short when it comes to reproducing
distant or complicated sounds. It is
the intention of this article to put
before the reader the main details of
a church amplifier which has been
giving excellent results for some
considerable time, and which has
enabled really deaf people to hear
every word of every service.

Clear, Crisp Tone

It is not of the magnitude of a
minor public address outfit, for it is
considered that the main requirements
of the equipment are that it should
reproduce speech in a clear, crisp tone
at ample volume, and that the whole
outfit should be as inexpensive as
possible.  Bearing in mind these

e
$¢ An inieresting account of a $3
> . . *¢
83 special speech amplifier and 3%
] address system ¢4
0 3 Described by ss

LAURENCE COUSSELL. 32

*

*

933945551
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points, we will proceed with our plan
of attack.

Among the available low-priced
micropliones we can choose between
the ex-government watch-type or
those made by Graham Amplion, etc.
The equipment to he described em-
ploved the former for a considerable
time, but recently it was replaced.

In either case, 1t is as well to mount
the microphone in a small wooden
case of soft sponge or other shock-
absorbing material, and to arrange
the instrument so that it tilts forward
at an angle of about 25 degrees. A
small window about one inch square
should be cut in the front of the
casing, and across the inside of this
one or two thicknesses of velvet or

—e

some similar material may be glued.
This helps to keep out unwanted
noises and echoes which are very
troublesome in churches.

The detailed design of the micro-
phone casing can be left to the in-
genuity of the designer, as a lot
depends on what facilities exist for
fixing it. The accompanying photo-
graphs in Fig. 1 may serve as a guid-
ance—one commends itself especially
as it takes the form of a small model

~of the church hand-carved from

pitch-pine by one of the church
officials.

Two Microphones

Should the pulpit be so arranged
that the preacher frequently turns
about to address various parts of the
congregation, it is a wise plan to
arrange a microphone each side of the
pulpit and to connect them in series
or parallel according to results on
test. Now let us run a twin bell wire
or lighting flex from the pulpit micro-
phone points to the control point, and
consider the amplifier.

H T+
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Separate Volume Control for Each Listener

Tw ) transformer-coupled stages will
suffice for our purpose, and the input
transformer should be obtained from
the same source as the microphone.
These instruments are very inexpen-
sive, costing only three or four
. shillings. By using 2-volt valves we
save expense on the L.T. accumu-
lator, and we are also able to supply
the microphone current from the same
source.

A Simple Amplifier

The microphones pass quite a con-
siderable current (of the order of 100
milliamps or so0), and the input to the
amplifier is sufficient to warrant an
L.F. type valve in the first position.

Fig. 3.

are arranged.

A valve with an impedance of tee
to fifteen thousand ohms is most
suitable.

Fig. 2 shows the theoretical circuit
of the complete amplifier, and it will
be seen that the first valve is trans-
former coupled to the output valve
via a potentiometer volume control.
The output valve should be a super-
power for best results, but if dry
batteries are to be used, the mainten-
ance cost of the set will be rather
high.

Mains Unit Best

However, when dealing with speech
wuly it is quite possible to allow a
certain amount of overloading on the
output valve before the result becomes
-very undesirable, and it is therefore
possible to use an ordinary power

valve, thereby reducing the heavy
drain on the H.T. batteries.

In the set in question, however, a
small H.T. eliminator was employed

- to deliver 120 volts at 50 milliamps,

and this proved satisfactory in every
way. The best course to adopt wili
depend on conditions at the church.
In any case, the output valve should

supply the output lines to the listen-

ing sets through a filter circuit, and

it is advisable to insert a 2-mfd.

condenser in each output lead. The
circuit diagram will make this quite
clear.

The construction of such an ampli-
fier should present no difficulties, and
as it will doubtless be housed in some
cupboard or under a pew, only a plain
cabinet is required. @ The master
volume control once adjusted for
best results can be left alone, and to
prevent tampering it is as well to
mount it inside the cabinet.

The ‘‘Receiving’’ End

Now we come to the listening set
for the “ subscribers.” As no two
people are likely to be deaf to the
same degree, we must have a form of
volume control on each earphone.
Fig. 3 shows an arrangement which
might well be copied.

A single earphone on a handle is
connected to a small control panel
fixed to the book-rest of the pew.
This panel holds a simple 100,000-ohm
variable resistance, which is wired in
series with one of the ’phone leads.

Two ’phonc terminals at the back

of the panel engage the tags at the
end of the *phone cord, and one side of
the church line is taken to one of these
terminals and the other to one side of
the volume control (see Fig. 4).
Under the control panel is fixed a
suitable wooden case with a hinged lid,
to house the earphone when not in

use. These listening sets can be fixed
in the deaf folks’ own pews and each
set is connected in parallel across the
line.
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The output lines may be of the same
wire as the microphone leads, and
need not necessarily be lead-covered.

Where a really permanent and
lasting finish is required, however, it
is advisable to use twin lead-covered
telephone cable throughout and to

-earth the lead covering.

During preliminary tests a certain
amount of experimenting with the
microphones will soon reveal the best.
available position for them—in any
case, it is unlikely that there will be a
great variety of positions to choose
from.

The Extra *““Mike’”’

In some churches, certain parts of
the service take place from points
other than the pulpit, and where this
is the case an additional microphone
may be permanently wired. If the
extra point is only occasionally used,
it is as well to incorporate a single-pole
cut-out switch so that the instrument
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can be switched in only when required.
This is desirable as a certain amount of
unwanted echo may result from this
extra point.

Master Volume Control

Another point to attend to during
tests will be the master volume
control. This should be adjusted for
maximum volume without undue
overloading, and once this position has
been ascertained it may be left
permanently without further adjust-
ment. Each person on the system
should then be able to regulate his
owr volume from nd to maximum

Two microphones (see arrows) are neces-

sary in most instances in order to avoid

fading as the speaker turns his head from
one direction to another.

without noticeably altering the volume
in other listening sets.

Where lighting mains are available,
and it is desired to derive the H.T.
from their source, quite a simple
etiminator will serve the purpose.
Fig. 5 gives suitable circuits for 200
volts A.C. and D.C. Where mains are
employed, it is very necessary fo
have the fixed condenser in BOTH
output leads and to earth the H.T.-
L.T. negative via a 2-mfd. condenser.
Where dry batteries are employed for
H.T. it 1s quite in order to earth
direct.

LIHDDDIVLBLOROODOPD
2 GRID LEAKS ON
€ SHORT WAVES g
EE0000IBLCBLDOLILBH

NE of the difficulties of short-
wave reception is to get any-
thing like a silent background

to the signals you are trying to hear.
One of the reasons, of course, is
gimply that to get much on short
waves you generally have to work

pretty close up to the oscillation point,
and that naturally magnifies up all
the atmospherics, mush, and general
noise which may be about. The fact
that short-wave reception tends to
be noisy makes it all the more worth
while to take every step to eliminate
causes of noise in the set itself.
Most of these ™' anti-noise ’ pre-
cautions are fairly obvious, such as
seeing that coils fit really tightly
in their sockets, and so on, but there
is one point which does not, as a rule,
occur immediately to the set user,
and that point is the grid leak.
Whatever may be the reason, the
fact undoubtedly is that it pays to
pick your grid leak for short-wave
work rather carefully. Excellent as
the modern grid leak may be for all
general purposes, a certain number of
them appear to be perfectly satis-
factory on broadcast use, but are
definitely noisy” on short waves.

Improved Reaction Control

You will see that all: this is merely
leading up to a suggestion that you
should try several grid leaks and pick
the quietest one for short-wave work,
and this looks at first sight to be
something of a waste of money. Let
it be added quickly that this is not
an unmixed evil, since it is always
worth while trying different values of
grid leak in a short-wave set; the
standard 2 megohms being not
necessarily the very best for short-
wave work.

The standard value is a good
average one for most valves, but to
get the very best out of a given valve
and ecircuit it is often worth while
to try one or two other resistances,
usually higher ones, such as 3, 4, and
5 megohms. The improvement in
reaction control and signal strength
when you happen to get the right
value for your particular valve is

Mopern WireLESS, -
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2 PORTABLE SETS §
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HE keen competition existing
between manufacturers of port-
able sets has led to yet

another piquant situation in the radio
industry. Ardent radio enthusiasts
are finding that in many instances
they can purchase portable sets far
cheaper than they can make them.

This fact was borne home to me by
a friend when discussing a portable
set I described recently. He pointed
out that while the set may have
been all that it was claimed to be,
yet its cost (£14 5s. 0d. to be exact)
did not represent an economical pro-
position when compared with the
many fifteen guinea or so portable
outfits now obtainable.

Question of Price
Is this a fair comparison ? With-

out question it is not, because taking

into consideration the quality of the
components incorporated in the home-
made version, this compares very
favourably with many portables sell-
ing at twenty-five to thirty guineas.
Unfortunately, it is a difficult
matter to prove one’s case, as unless
one can examine the components
in a commercial model, the exact
percentage of the price they repre-
sent cannot be gauged. Constructors,
however, may be certain that the
quality of the components incor-
porated in the commercial versions
cannot bé nearly so good as those
employed in a home-made model
costing the same because it is logical
to assume that if the manufacturers
are to give discounts to wholesalers,
the cost of the components must only
represent, at the most, but fifty per
cent of the total retail value of the
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The author, Capt. P. P. Eckersley, is shown above -in holiday
mood. The lower illustration depicts Swaledale, near Richmond,
Yorks, where he went in-search of fading waves.
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Why Waves

HERE are some jobs, particularly .when one has almost
‘handed over one’s more irksome responsibilities,
which are really delightful. They are the more

delightful as they deal the more in the practicalities of the
service one is bound up in, and allow one to leave behind
the bitterness and fret of the irrational employments of

daily routine.

I count it as one of my most delightful jobs to have had
the necessity to make a personal study of the attennation
of waves in mountains, to choose for my itinerary the roll-
ing abruptnesses of the Pennine chain, and spend ten days

in a car seeing a thousand miles of mountain-and hill.

Long Waves Last Longest

For several years we have been led to believe that
wireless waves, as they pass over ground, “ attenuate ” or
die away. Short waves die away very quickly (at least,
that part of them which can be said to travel over the
earth) ; long waves die away, but far less perceptibly.
It is just the difference between the high-frequency steps
of a child, who is bothered by the smallest irregularities
in the intimate ground, and the long strides of the seven-
league boots of the storyteller’s imagination which carried
the third son so far and so fast.

But waves of the same length die away more or less
-quickly according to the type of ground, or the type of
things on the ground, over which they travel. Thus if
a wave of 200 metres passes over that sleepy, but often
thunder-stricken, Constable country (known in treatises
on this subject of attenuation as * open pastoral ”) its
strength dies away ‘to one-tenth of its value at 2'5 kiloy
metres in 10 kilometres from the aerial ; but when it find
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Fade Awa
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By

Capt. P. P. ECKERSLEY:
MIELE.

Why do broadcasting waves fade away as they get farther from the transmitting station 3

This was one of the questions Capt. Eckersley—our Chief Radio Consultant—had to

answer in his recently held position as Chief Engineer of the British Broadcasting

Corporation. Below he tells in his own inimitable style of his adventures on the
trail of disappearing signal strength.

only the sea to obstruct it, it dies away to one-tenth of
its value at 2'5 kilometres in 25 kilometres.

One can put this another way. A wave of 2,000 metres
dies away at the same rate if it passes over open pastoral
country as a 200-metre wave does when it passes over the
sea.

One can make a still more dramatic and interesting
statement than this even. One can say that if we had a
ship and sailed it 30 miles due south of Southampton, and
on it erected a 200-metre wave-length, 25-kilowatt broad-

casting station, one would serve the densely-populated

fringes of the English south coast as well as if one moved
Daventry to Newbury.

Collecting Practical Data

This is a simple case, but suppose we consider other
cases ; what happens to the waves, for instance, if they pass
over tree-covered, or house-covered, or rocky, or broken,
or peaty and marshy, or mineral, or deep-soiled, or chalky
land ? Who is, in fact, going to tell one how the waves are
afiected by different types of ground ?

The answer, up to a short time ago, was that- Mr.
Barfield, of the National Physical Laboratory, would be
able to tell you if you could tell him how maxy trees there
were on the bit of ground yon wanted to deal with.

As-an engineer for some time responsible for forecasting
the service area of broadcasting stations, I was particularly
grateful to Mr. Barfield’s pioneer work in taking the field-
strength contours of the London station ; it gave me some
very pertinent data. Later on, my brother, T. L. Eckersley,
of the Marconi Company, was induced to simplify the
Sommerfeld theory of attenuation so that an engineer

=
What part do mountain peaks play in attenuating wireless waves ?
both among the Swiss Alps (left) and in our own picturesque peaks of the Pennines (right).
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(as differentiated from a mathematician or physicist)
could use it to help him solve his problems.

Add to this that a field-strength measuring van was
purchased by the benevolence of the B.B.C., and you will
see that one really was getting towards some theory of one’s
own. At first, as results came in, I could do no more than
register a grave doubt (chiefly in my own mind) of the
value of what Mr. Barfield calls being a vegetarian, i.e.
accounting for attenuation in terms of the density of trees.
As I began to correlate results and particularly study some
work done in Switzerland by a Mr. Amis, of the Standard
Telephone and Telegraph Company, I came to the con-
clusion that, while undoubtedly dense forests must dis-
courage wireless waves, the waves were as much, if not
more, upset by the hilliness or mountainousness (what can
one say: degree of mountaincosity ?) of the ground over
which they were driven. a

I determined to make a study of this point myself,
because it was of the utmost importance to be able to
calculate service area in advance by knowing something
of the nature of the ground over which the waves must
pass.

We Start on Our Tour

We started at Leeds one Tuesday morning. Iin my old,
but faithful, car, the field-strength measuring van behind,
and John MacLaren, who specialises in this work, giving
me the benefit of the “ tricks > of the trade in measuring
field strength.

It was particularly fascinating for me to watch the
confirmation of my theory growing from the bedrock
of fact—continuous and ceaseless measurement. 1 had

All_sorts of experiments have been made to determine this
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“It’s the Hills that Kill the

Wireless Waves ”’

previously worked out the theoretical attenuation of the

waves from Daventry 5 X X, plotted thése on a curve and .

was now busy putting in the actual experimental points
alongside.

We took the ﬁrst measurement a mile from Appletree-
wick, tucked away in the heart of the Yorkshire hills, the

ilver ribbon of the River Wharfe following our twistings
and turnings to dodge the ubiquitous telephone wire.
It was pourmg with rain, that sort of continuous rain which
makes one’s elbows und knees wet at once even though they
are really dry. A bedraggled holiday camp took interest
in us ; as who would not, seeing a van 8 ft. high by 8 ft. long
in the body, a cube of green wood perched on the chassis of

a touring car and all stamped B.B.C. ?

It is a strange, cerie feeling, .if one refuses to be the blasé
engineer, to climb into a box, click-a few switches, and to
hear the Duventry morning concert squeaking out of the
overloaded ’phones (needless to say, the field-strength
measurer is not designed for quality); just the hiss of
rain outside, and the feel of the hills and silence, and then
this queer, thin, mechanical noise redolent of the daily

round and common task far away in the noisy bustle of

‘.London.

Av-Far Noith- as ‘Blinburegh

There is neither time nor space to trace our long journey
noith, which tried ever to burrow in the deepest valleys
and then abruptly c¢limb to the highest hills. I have so
many varied pictures, seen always through the silver slats
of vertical rain, that it’s hard to recapture them even if
vou, my readér, wanted to hear about it all. - But for my

own sake, I'd like to recall a terrific first-gear climb up

Buttertubs over to Swale.Dale from Wensleydale, and how
we ““ took a point ”’ 1,500 ft. up while” white mist drove
round us and we heard the river roaring in the 'deep
valleys below.
1 would like you to see with me again the huge, brown,
_elephant back of the High Force waterfall swollen by rain,

with a wet, yellow sunset shining through its spray, or,
if you like the little things enough to enjoy shooting them,
see a covey of grouse burst out from the wet heather at the
roadside, and, like brown teapots on wings, go twisting out
of sight. And all the time more points, more readings,
and the theory and the practice hatching out side by side,
long lines falling away over the graph paper.

And so, with great wide views hit by pale sun or peeped
at under trailing mists, with worse and worse roadsas we
hit the wilds of the Scottish border hills, we finally found
farthest north, and tried to sleep the sleep of the just
while the Edmburvh tramways competed against our

' desires.

Back Through. Peak District

We came back by the peaceful pastures of East England,
hit the hills above Sutton Bank, passed York to Leeds,
Leeds to Halifax, and then over the Peak and into Derby-
shire, back on the Watling Street to Daventry itself, and
points, points, points all the way. We made Daventrv
on Sunday night, spent August Bank Holiday on some local
readings, and were in London that night cursing the
holiday traffic and incidentally breaking a record for the
run Weedon to St. Albans.

And now T am a-vegetarian no longer, it’s the hills I
know that kill the wireless waves. How they do it, why
they do it, is for a theoretician’s wet afternoon to explain.
It may be nothing to do with brokenness, it may be the
nature of the rock.

I hope it will be necessary some day to investigate a
newer theory in still more detail. All I know now is that
“T1.will .lift up mine eyes unto the hills from whence
cometh my (attenuatlon) Let them who may “ hang.
their:” in the trees’ -—and therein is a mathematical
joke ! '

The Eden Valley, above erkby Stephen, is in the heart of England’s hilly country. Capt. Eckersley says that one of the most dellght-
ful tasks he ever undertook.in connection with British broadcasting was to travel among the hills watching for wave-attenuation.
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N my article on ““ Pentode Purity ”
last month I explained in outline
the methods I have adopted to

obtain a large output from a pentode:

valve for moving-coil work, and
mentioned that I have found an
intermediate L.F . stage a considerable
help, provided that it is one of quite
low magnification.

In my ows amplifier I"also found
it desirable to provide an anti-coup-
ling filter for the intermediate L.F.
valve, although I have not found this
of any practical valie in any other

- type of amplifier. . The one actually
used consists of a 40-henry L.F.
choke and- a shunting condenser of
2 mfd, which you will see in the’
diagram which gives the connections
of the final arrangement of the
amplifier.  Quite possibly you would
not find this necessary with a different
mains unit, but as to this I cannot
speak definitely.

A Peculiar Trouble

The amplifier, when first tested out,
after  the really

MobperN W IRELESS
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noticed that when the receiving circuit
was made to oscillate, a series of chirps
could be heard, indicating beats
being formed between two frequencies

‘somewhere in the set, and I considered

that this must be between the oscilla-
tions of the receiving set and harmonics
of the frequency at which the L.F.
amplifier was oscillating. The first
remedy which 1 tried was to insert
100,000-ohm stopping resistances in
Series with the grid leads to the L.F.
valve-and to the pentode, but all this
did was -to bring the oscillation just
down into the audible range, a very
high-pitched whistle indeed béing
then heard. '

DENT()DE

)
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A number of dodges were tried,
some of which seemed to reduce the
trouble a little, but none really stopped
it until I discovered more or less by
accident that by shunting a fixed
condenser of only ‘0005 mfd. from the
plate of the pentode valve straight
down to L.T., the oscillation ceased
and the amplifier appeared to be
extremely stable. This condenser
should -have a negligible effect upon
reproduction, and it has been left in
as a permanent feature. The subse-
quent behaviour of the amplifier
was in every way exemplary.

Stabilising Precautioris

A few notcs may be helpful fo those
who may consider trying out a
similar amplifier for their own pur-
poses, particularly as regards obtain-
ing complete stability. Well, the
first and most important point’is to
include anti- motor-boatmg filters at
every point where you think’ they
may do any good, since my experience
18 that it is much easier to have too
: few than too many

complete system of :

anti-coupling de- \/
vices had been in-
corporated, showed
a most distressing
tendency to gointo | 1
ogcillation "at a
quite high “sapes-
audible frequency-{-
on very slight pro-
vocation. What
this frequency was
1 never found out,
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but a” Weston
thermo-galvano-
meter in series with
the moving-coil
winding showed a
cons1derable read-
ing, although no
sound could be
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of these filters.
Next, - take very
great pams to see
that “ your actual
receiver portion is
ag stable as "you
can make it, and
if, as in my own
case, -you find it
necessary to use a

HT+
/90y
50000

LVAC OutPur

1 stage -of H.F. in

front of the detec-
tor, to get a really
= | adequate input,
more particularly
for  anode - bend
rectification, put in

Scneew’l Fic 1.

all you know in the
way of safeéty and
stubilicing devices.

In my own cise

heard. Also, I

The H.F. and detector portion of the outfit used by the author in his’ experiments.
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I use a _screened-
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Brtngmg Out the Elus:nve Hzgh Notes

»

grid valve with transformer coupling
to the detector, the size of the primary
of the transformer being adjusted to
give real stability and not a very
great deal of magnification, sufficient
screening being added to make things
perfectly safe. In my own case I
also use a binocular coil for the grid
circuit and aerial coupling winding
for the secreened-grid valve, partly
because of the limited external field
of this type of coil, and partly because

Turning to the amplifier, you will

find a complete diagram of this also
in Fig. 2, and you will there be able

" to note most of the special devices

to which I have referred. The various
anti-coupling arrangements I have
already dealt with quite fully, but
I should like to give a final hint as
regards stability for the benefit of
anyone who may consider trying out
an amplifier of a similar type.

The point is this. To obtain the
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A very thorough system of de-coupling the various H.T. feed leads was found highly

desirable.

their H.F. resistance is usually some-
what higher than other suitable
types; and thus the tuning is flattened
a little, with beneficial results as far
as reproduction is concerned.

An examination of the first diagram
on these pages will give you a general
idea of the type of receiving unit I
use myself, and you may find therein
one or two hints for your own future
guidance. The detector, you will note,
can be used with either anode-bend
or grid-leak rectification, and similarly
reaction is available when required
for distant stations. The very small
bypass condenser straight from plate
‘to filament of the detector valve 1
have found of distinct benefit, even
with so small a capacity of that of
-00005 mfd. indicated on the diagram.

Voltage Dropping

You will note, too, that in my own
case I find it most convenient to
provide only one H.T. positive ter-
minal, to which about 140 volts is
dpp]led and to drop the voltages to
the valves by means .of suitable
series resistances, since one thereby
obtains anti-coupling effects as well as
the correct voltage adjustments.

fullest reproduction of the bass it is
desirable to keep your grid leak above
a certain minimum value in relation to
the grid condenser, and the figures
indicated will be found to give quite
-good reproduction. However, if you
come up against an obstinate case of
motor-boating or instability of any
other type, it is worth noting that it
can usually be stopped by lowering the
value of the grid leaks somewhat. By
all means start with the values indi-
cated, and do not go below if you can
help it, but just bear this point in
mind if you find it impossible to
obtain complete stability.

The Intermediate Stage

Another method of increasing the
stability of the amplifier is to drop
still further the mmagnification given
by .the intermediate L.F.
which can readily be done by using
only, say, a 25,000-chm anode re-
sistance Instead 'of the 50,000-ohm
which T have shown, and which I
use myself. Again, you can control
the amplification at this stage by the
choice of a suitable type of valve.

In my own case I find that I get
sufficient magnifieation.to enable me
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stave, .

to load the pentode fully by using
only a small power valve here with
an amplification factor of about
seven. Where the receiving set is
less powerful, however, you may find .
it advisable to use here a valve of the
L.F. type, with a  mag.” of perhaps
12 or 15. 1 find this unnecessary
in my own amplifier, and I use the
lower mag. valve simply because 1
find it gives me more nearly the
amount of amplification which 1
require to load up the pentode to just
the right amount.

A Pleasing Change

As you will gather, a good deal of
work has been necessary to get the
whole outfit working succesafully,
but the improvement in the “ realism”
of the reproduction of what was pre-
viously a rather * bassy ” moving-
coil has been quite startling and has
amply repaid me.

@@@@@@@@@@@@@@@@@@@%
éPRACTICAL POINTS &
# FOR SET BUILDERS &

: @@@@@@@@@@@@@@@@@@&&

When an earth plate has to be
buried in a sheltered spot or dry
soil, remember that it should be kept
moist by means of water poured over
it occaswnallv

* %

Never eplll accumulator acid on
clothing or carpets, as the action
of the acid in such a case is absolutely
ruinous. :

% £ *

If you are unlucky enough to spill
accumulator acid on carpets, etc.,
you can minimise the damage by
neutralising the acid with an alkaline
solution such as ammonia or washing-
soda.

In the standard split-secondary
H.F. transformer the various windings
are connected to the pins as follows :
Primary winding between 1 and 2,
one half of the sccondary winding
between pins 3 and 4; other half of
secondary -winding betweeén pins 5
and 6.

Wander-plugs are a frequent source
of crackling, and it paysto open their
contacts now and again with a pen-
knife, to make sure that the pressure
connection is good and strong at this
point.
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A practical article on the subject of frame-aerial reception.

By J. ENGLISH.

F I ot so very long ago the owner of

a large and lofty twin aerial

with wide spreaders and many
insulators was much envied by neigh-
bours with less pretentious aerials.
In fact, newcomers to the art were
wont to judge your abilities by the
gize of your receiver and the height
of the aerial masts!

All this is changed nowadays, and
in the search for selectivity under
modern conditions of ether-conges-
tion a big aerial is actually a handicap
where a sensitive receiver is used.

We find that a short, moderately
high wire incredses seclectivity, and
accordingly aerials tend to become
smaller. We lose, of course, something
in input signal strength, but this is
‘more than made up by the increasing
efficiency of our H.F. amplifiers, now
that the S.G. valve has at last come
into its own.

Need for Selectivity

Many of you living near the local
station are doubtless working your
sets on quite. small aerials in order to
get selective tuning, and even then
having difficulty in getting rid of the
local as well as you would wish. When
the new regional stations come into
full operation your difficulties will be
increased, and you will have to prune
down the aerial still farther. "Even
wave-traps will not completely solve
your problems. :

Because of the growing need for
greater gelectivity, and the increasing

efficiency of H.F. valves, it seems to.

me- that the outside aerial has out-
lived its usefulness, and before a great
length of time those often unsightly
poles and aerial wires will be numbered
with bright emitters, reflex ecireuits,
and suchlike memories of the past.

Of course, crystal and small valve
sets require as large -and as efficient

ELIMINATING
THE

an aerial as possible, but such receivers
are undoubtedly diminishing in num-
ber, while multi-valve sets are rapidly
increasing in popularity. After all,
when you come to think things out,
the advantage of -the higher pick-up
efficiency of the open aerial compared
with indoor and frame aerials is out-
weighed by the disadvantages of the
outside wire.

Under the best of conditions the
damping load of the latter makes it
very difficult to obtain adequate
selectivity, and the best that you can
do is to weaken the aerial coupling,
thus sacrificing a lot of the signal
pick-up, and then use a Teceiver with
at least two tuned circuits.

Again, the open aerial is a very fine
collector of such undesirable things

The *‘ Universal '’ frame aerial designed
by Mr. G. V. Colle. It carries its own
wave-change switching.
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as spark signals and general “ mush,”
not to mention innumerable atmo-

spherics in summertime. In fact,
when storms are about you have to
earth the aerial a<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>