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ow Britain Is Lz:zicmgifp with Her Colonies by Means of the Short-Wave Beam
ystem—New Stations Caﬁ R&ﬁ{iie Five Times as Much Traffic as Long-Wawve Stations
Expense Is Lowered—A Description of a Typical Beam Station and the Principles

By

orrest” lecture given before the In-
itute of Civil Engineers in London
o be continwously scate
‘broadcast equally in all
as instead of being COBCEN~
much as possible on the
h which one desires to
cate” ) :
years ago,” he continued,
the War, | began to cons
_possible alternative which
offered by an exploration of
abilities for point to point
tion of those electric waves
S never yet been used for
radio telegraphy. | mean
a few meters in length,
¥as particularly attracted to
of research because | was
e that with these waves,
th these waves onl v, it would
e to project most of the
% in 2 narrow beam in any
| direction, instead of allowing
Spread in every divection.
¢ is no doubt that, generally
» radio engineers of four or
s ago thought they kaew
More about the subject than
0k we know to-day. Laws
tnulas were announced and
showing which wavelengths
°st adapted for various dis-
and indicating what amount
& would be necessary in
0 be able to communicate
0 distance. Unfortunately,

nvolved—What Marconi Thinks of the “Ham’

s Share in Short-Wave Development

'E always felt,” said Senatore
ghelmo Marconi in the - “ James-

“that wireless waves are far too "
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it soon became apparent that the |
application of these laws and formulas
Brought us to the necessity of empl
for long-distance transmission, such enorm.
ous and expensive antenna systems, and

such large amounts of power as to make the
method so costly in capital expenditure and
operation, that only 2 very small margin of
profit would remain when the system was
worked mn competition with modern cables
and land lines.”
As long ago as 1913 efforts were
made to design long-wave stations
which could be used for long-distance
communication. It was not until
1923, however, that the British Gov-
ernment finally decided definitely to
proceed with 2 plan of linking up the
Dominions with the mather country ¥
by means of wireless telegraph ‘sta- e
tions. The Dominions had been
asking for such a service for many
vears, and when the decision was
finally reached by the British Gov-
ernment, the Dominion governments
immediately made arrangements for
the construction of corresponding
stations in their own territories to
complete the service. Even while
negotiations were under way 1o pro-
vide long-wave stations, Senatore
Marconi became convinced, 2s a re-
sult of his experiments, that a new
svstem could be developed which
would prove to be better both from
astandpoint of effectiveness and cost,
Some courage was ngcessary to
propose z system which might easily
revolutionize the whole art of long
: communication.  This too,
it must be remembered, at 4 period
when larger and larger long-wave
stations were being erected in Amer-
ica and at other points, such as
the Lafavette station at Bordeaux,




?r,,gsm,, the station at Nauen, Ger rmany,
and others. But in spite of the apinion
against z%im bwt:ﬁw{v Marconi was able
to convince the British Government and
the Dominons thar the beam %awm of
short-wave telegraphy was entir | prac-
tical.  The mrin predictions (}’f ’i‘é‘asm
have i justified, and the Covernment
has officially accepred the first link in
chain between England

ter a rigid seven days’ test.

To get some definite conce 2pt ion of what
the inauguration of the new beam svstem
will mean, consider the great long-wave
stations which have recently been com-
pleted, and which may eventually have to
give way to the new competitor., Com-
mercial long-distance radio communica-
tion has been accomplished w"%‘év\‘msﬁ}f by
stations emploving frequencies
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ADVANTAGES OF THE BEAM SYsYT

> several distinct advantages
ng %he 'E’mrwwaw beam svstem
for point tw

”‘i{}ii‘i‘i Lo ?‘ii}n%&ﬁ(?i;{: aver on g distances:

The speed is greater,

from 37.48 up 1o g.99 kilocyeles /»-
{Booo 10 30000 meters), and

using several hundreds of kilo- /
watts in power at the transmit- |
ting staton.

One of the latest and largest of
these long-wave stations i the
i nited States s located «,&f Rv\}»,?%

oint, Long Island, and is oper-

uiﬁ by the Radio Corporation

America. Twelve antennas
are used to communicate with
varions points in the world,
Each antenna s supported on
rwelve 440-foot steel towers, and
the length of cach antenng is 3
the neighborhood of three mifes.
From 200 to go0 kifowatrts of
power are used, and transmission
is carried on at wwo frequen
cies, 17.15 and 1822 kilocycles
u“ 5o and 16,465 meters),

The ,?rzzz:m?Qagi}fz‘mwmiz‘:ss
station at Rugby {England) has
an antenna 800 feet high sup-
ported on 12 masts, and uses
about so0 kilowatts of power.
’?&e fz:a;a;m:v ssg{:&i in trans-
i kilocveles

-5
§

£&am nos fxzm i the Argen-

than for longwave
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Another advantage is that ¢
signalling is increased, due to the
of short waves. The larger ant
an appreciable time to charge apn
Mn ¢ the smaller antenna tag%
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5 concerned. It is by the use
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ordinary mzamdsmmum? sendy
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narrow beam and 1s caught af
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ated on *%zez receiving antenn
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thousand times
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20,000 kilowatts
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is still some fadi
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187 to 200 Aggg-{;} cles {1fhoon  boxes, one for sach pair u; antenna wires, are shown in the picture, as iy the firet be ‘ e § "5
o 12,000 meters). Many other also is a part of the copper-tubing feeder system carried out in [ # Wi‘%m .z;f,:
similar stations are operating in land, the reflecto x«r&m; )
German x,% rance, | andother countries, Conce entratipg the radio waves in a beam a ;&tmzbwr of vertical w wﬂm one o

Contrast :m: above stations with *?w instead of allowing them to wander to  the antenna and spaced & ers), %w*
maodern short-wave beam %zsswm having every point on the earth makes it possible mm%m curve of which '

0
masts 27 '; fe *(}: i height and using z‘*:}&a-«'r to use ondy 20 kilowatts of power instead of  or rfrz;w\'mg antenna cons
of only 20 kilowatts, and a transmitting fre- 200 kw. or more (as in long-wave teleg-  line, but in the more mod
guency u% 11,500 kilocycles (26.00 meters).  raphy). In spite of using less power at the  arrangement devised and

Senatore Marconi said that the average  transmitting station, more power is re- C.S. Franklin has been
speed obtained by the long-wave stations  ceived ar the receiving station, and that s ously emploved.
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THE MACHINERY HALL IN THE BODMIN STATION

the Marconi Company for the British General Post Ofiice. In the backpround
seen the rectifying panels for the Canadian and South African transmitters
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in all the wires is the same. It
roved by caleulations, and con-
experiments, that the directional
uch an arrangement is 2 function
menstons relative to the wav

ilized. -
lar system of antennas and reflect
& 15 used at the receiving stations.

BEAM ANTENNA SYSTEM
‘vical short-wave beam station, the

& straight line at right angles to 2
g through both sending and re-
station. These five masts provide
of wire {one between gach pair of
sole purpose of which is to SUp-
vertical antenna and reflecting
Except as supports, the horizontal
a0 useful purpose in the actual
sion. At each station there are
it transmitiers for each point it
ed to communicate with, operating
fent frequencies, but whether the
Re is to be used as a standby or as
cmentary channel has not as wet
i ecided.  Of the two trans-
One operates on 11,500 ke {(26.00
while the second will operate on a
higher frequency.
arms at the top of the masts ex-
fortv-five feet on cither side of the
forming a support for the horizon-
taming wires. For the t1s00-Re.
SErC are thivty-two vertical antenna
fouped in fours. in a parallel row
hich are the reflector wires. There
=88 many reflector wires a8 antenna
ke horizontal wire spans between
Second and third masts (two spans)

as to insure that the phase of the

min station, for example, there are o

support the. antenna-reflector system for
the 11,500-ke. transmitter. H

Each of the reflector wires is divided into
five complete sections by means of insula-
tors. The reflector wires are placed on that
side of the actual antenna wires which is
remote from the distant receiving station.
Counterweights are attached to the lower
ends of both antenna and reflector wires, the
object of thése being to keep an equal ten-
sian on each wire irrespective of changes in
wind pressure.
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Thesystem of wires which constitutes the
connecting link between the transmitter
and the antenna is known as the “feeder
systemn.”  This system consists of two cone
centric copper tubes, air insulated from
each other to avoid k Theouter tube is
grounded and carried on metal standards a
short distance above the ground, while the
mner tube carries the current to the ap-
tenna.  In order to insure an equal amount
of current for cach of the separate antenna
wires, the tem ged so that

1o travel

b s
toede

throug! * the same for
cach in

tire antenna
system. In order to prevent the presence
i

of reflecied waves in the

may be obtained by means of
transformers located at each junction box.
A check against any reflected wave in the
feeder system Is provided by three Bighe
frequency thermo-ammeters wired at three
different points 32 feet apart. Actually
he three meters are located at one point
for ease in reading. With no reflected
waves in the system, the meters will all reg-
ister alike,

Each antenna coupling box is grounded
by means of metal plates three feet square,
anged in g circle of 5o feet in diameter.
This is for the short-wave antenna. For
the long-wave antenna the diameter of the
circle 15 100 feet. Each transmitter is
grounded near the building with a galvan-
ized iron plate six fest by three feet con-
nected 1o a copper tray placed under the
transmitter proper by means of heavy
copper bars.  All masts and guy wires are
grounded, as is the support for the feeder
system.

The transmitting  apparatus

s gk

el lattice masts, each 277 feet high,

RECEIVING
There ave two distingt receivers shown here.
right-hand one & for Ca an signals,

tion, each receiver may be tuned o

EQUIFMENT AT THE BRIDGEWATER STATION
That on the k ' i
As two wavele £

receive either of the two wavelengths



A MESSAGE SENT AT 250 WORDS
PER MINUTE
This is an actoal record of 2 message received
at s speed of 250 words per minute during
official tests of the beam wireless circuit bee
tween England and Canada

Many parts, however, had to be designed
especially for the work in hand. Vacuum
tubes are used throughout for generating
the high frequency current. The main
power oscillators are cooled by means of
oil and are designed particularly to reduce
tube capacity and resistance losses. A
master oscillator tube is provided which de-
termines the fre-

THE FEEDER SYSTEM
This may be studied in conjunction with the
pictures on page 352 and at the foot of this page.
The antenna wires are taken in pairs to the
coupling boxes and thence to the copper-tubing
feeder sysipm. The distance from the transmitter
topach antenna wire is the same &

~wavelength of abowt 1600 met

“amplifier at this frequency
“tected. At this point

the transmitter.  This makes ¥
keep the load on the transmiy
the same at all times.

The absorption system is <oy
means of vacuum tubes the g
are thrown pesitive or negative by
ing relay through other am%ify“n«g

By using vacuum tubes in pi
chanical relavs it is possible &
system to a remarkable degree’
snall mechanical relay is used ¢
land line with the transmitter,

Evervone who has followed
extent in the last few vears |
thing about the super-heterodyn

“receiving signals. The Englisy
use this idea in 2 new way, 7}
membered  that  the super.
changes over the incoming si
short wavelength (high fre
tonger wavelength Jow frequen,
that it may be more easily ampl;
again detected and operates |
plifier.

This system is extended 1
receivers at the beam stations
heterodyving svstems, or what is
the equivalent of two super-hel
series.  The signal is collected
‘tenna, which, being of the r
gives a signal of considerable stri
is fed 1o the first detector thr
loosely coupled tuned unit. T
ling is resorted o in order to
ference and reduce the picku
other notses.  This first dete;
with an oscillator which chan
wave of 26 meters (11,538 ke

The signal then goes through

anothe
oscilla

quency or wave
fength at which the
main transmitter
tubes will oscillate.
The wvoltage uvsed
on the tubes has an
approximate range
of from Booo
o000 volts, which
i supplied by spe-
cial rectifier tubes,
The method used
in keving, or inter-
rupting the circuit
in order to transmit
the dots and dashes
of the signals, is of
mterest. When a
signal is being sent,
the high frequency
current 15 allowed
to zo out into the
antenna, while

5w

¥

and ©

when no signa
being sent,

power is absorbed
by an sguivalent
load made up of re-
sistances placed @

zsmall house
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sgether with one of the junction boxes, Is shown in this plcture,
atenng coupling bowes to which two of the antennz down leads are taken. £ weln
structures, which in windy weather are apt o cultivare bobbing propensities, and which may be

seen dotted about the & counterweights which provide 2 certaln amount of

THE FREDER AND COUNTERWEIGHT svereEMs
he copper tubing which constitutes the Hne betwesn the transmitter and the antenna system,
Tothe left may beseen one of the

3

siod

€0, are the aulomaf

stack o the antennas when necessary

The weird wooden
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the signal strength is practically the

tn no matter what the strength of the
= ng signal,

" ONI PRAISES “mams’” prrorTs

3 HE course of his address on the beam

e, Senatore Marconi made some
ting remarks relative to the value
amateurs’ share in short-wave devel
t. “The results obtained by ama-
1 the field of short-wave endeavor do

-

R B

nsider that most amateurs possess

uld not be forgotten that amateurs
ihe first to carry out two-way com-
cation with’ New Zealand for brief
s, Their observations have often
of value in helping us to arrive at 2
vhat better understanding of the very
ex phenomena involved, but T think
sometimes dangerous to attach too
importance to all their observation

wrs o

negative results.” Only the other
tead a statement by an eminent
ity that, according to amateurs’

2098-ke.) wave did not exceed 200
and for 2 so-meter (5906-ke.) wave'
miles. | have carried out tests on
mieter wavelength for months on
ind have never found its daylight
10 be below 1000 miles. With a 47
{6379-ke.} wave, which is close to

e commencing at 100 miles or at
thing like so short 2 distance. It may
be that some of the observers were not
slardy skilled, or were using insensi-
¢ivers or that their stations hap-
ed to be situated near buildings or
ures which unfavorably affected re-
g 1 therefore think it would be
funate 1f, in consequence of some re-
5, the theory of skip-distances should
¢ unduly generalized and extended.
have found that, for reliable observa-
nd deductions in regard to the be-
dor of transmissions over varying dis-
there is nothing so good as a receive
tion installed on 2 suitable ship,™

SCATION OF THE BEAM STATHONS

HE beam transmitting station in
Canada is situated at Drummondville,
&s east of Montreal, and the receiving
08 at Yamachiche, 25 miles north of
o omondville.  These stations are linked
¥ land line to the central office of the
dian Marconi Company in Montreal
¢ same way that the English stations
linked to the General Post Office, in
don.  Beam stations are also being
‘ed in Canada for direct communication
Australia, and corresponding beam
005 zre being built at Melbourne.

sites occupied by the beam stations
Bodmin and Bridgwater in England,
SOmmunication with Canada, are also
“ed for the stations to be used for com-
‘%méan with  South Africa. These
! African stations are practically com-

redit to them,” he said, “especially-

imited facilities for experimental work. -

y when they concern what T might

ations, the daylight range of 2 100~

ters, we have never ohserved any skip ©
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plete. Similar stations are being built in
England at Tetney, near Grimsby, and at

. Winthorpe, near Skegness, for communica-

tion with Australia and India—the Grims-
by stations being transmitting stations and
the Skegness stations receiving stations,
Corresponding stations are being built in
the Dominions near Cape Town, M élbourne,
and Bombay. All these stations are in an
advanced state of construction, and are
expected to be opened within the next few
months. This will complete the present Im-
perial Scheme; but outside of this scheme,
the Marconi Company is already engaged
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A POLAR CURVE OF A RADIO BEAM
Showing how the radio wave travels out fie
station o2 beam fnstead of being b

all directions

the

in

i : THE BEAM ANTENNA SYSTEM
ﬁimmg the position of the antenns and reflector wires in relation to each other, The relative location
of the insulators, phasing colls, supporting wires, and towers are glso shown,
tetmp wires and thivty-two reflector wires to

There gre sixteen an-
cack span

on a considerable development of com-
mercial telegraph services on the beam
principle.  The Company holds a license

from the Post Office to conduct wireless

telegraph services with certain continental
countriss and with all other foreign coun-
tries outside Europe. In addition to the
wireless stations the Company has been
aperating on these services for some years,
it has a beam station nearly completed at
Dorchester for communication with North
and South America, A corresponding sta-
tion is also’in process of erection at Rio de
Janeire,

Another important development in which
beam stations are included—and these are
already under construction—is the Portue
guese scheme for linking up Portgual and
its colonies. Some time ago the Marconi
Company obtained a concession from the
Portuguese Government for the establish-
ment of wircless telegraph stations in
Portugal and its colonies for the purpose of
linking them together and establishing
wireless communication with other parts
of the world.  These stations are now being
built i Lisbon, in the Cape Verde Islands,
in the Azores, and in Fast and West
Africa. When they are completed, wire-
less services will be established with Eng-
land, with the principal continental
tries, and with South America.

The beam svstem is not by any means
limited to wireless felegra phy, according to
Senatore Marconi., He feel

coun.

phory on 2 much more practical basis
than it is on at present, besides helping the
systems of picture and facsimile transmis.
sion, not to speak of television.

Even for broadcasting he believes it will
result in enabling programs and speeches fo
be transmitted 1o large portions of the
United States, Canada, South Africa, and
Australia with much greater strength and
accuracy than it is possible to obtain by
means of the existing broadcasting systems.




