
Marconi Discusses the Future of Radio
2YA drew upon an impressive interview with Senatore Guglielmo Mar-
coni, G.C.V.0., D.S.C., from the pen of Frank Parker Stockbridge in the
"Saturday Evening Post" for an interesting quarter of an hour recently
to fill in the time usually devoted to Imperial affairs. This summary is so ex-
cellent that we reprint it for the benefit of these who did net hear or who
may wish to review at leisure the views expressed.

wg HIRTY-TWO years ago I
Met began to experiment in
methods of generating,
transmitting, and receiving

oy the electrical impulsesreo snow as Hertzian waves
The result was what we at first called
wireless telegtaphy, or simply wireless,
which is now known to the whole world
as radio.
Since 1901, when I first succeeded in
transmitting inteligible signals acrossthe Atlantic, niuch of the knawledge
which we thought we had on the sub-
ject has had to be revised and nearly
all the methods then in use have been
discarded. A few exainples will illus-
trate the changes which have come
about, and possibly help to make the
present stafs of radio and its possi-
bilities for the future more clear to the
non-technical mind,
Radio transmission, as everybody
knows. was formerly much better at
night than in the daytime. ‘This has
heen changed by the most modern
metheds, so that the exact reverse IS
now true
Yormerly the radio worked better in
the high latitudes; the modern radio
is more cffectively operated in the
tropics
WIRELESS AN REVERSE GEAR.

O» " radi transmission was betterover sea Uiad over liud; now the
most cilicivnt long-distance radio com-
mulicatiols, extending halfway aroundtie cardh, are chiefly over land, while
muwh shorter distances over sea offer
groateT obstacles
In tue carly stages of development
radia Liansmission over short distances
was easter and simpler than at long
range uow long-distance transmission
is the easier and less expensive,
"Wireless has gone into reverse
gear,’ sul an American friend the
@her cas, "and we don’t know what it
is gone bac into."
We can tell, however, by the direc.
tion i which if is gomg, the nature of
sume of ity future manifestations if we
do not tr. te look too far ahead, Long-
tung, predictions are always hazard-ous, expecially when they deal with a
developmient so dynamic as that of
radio, f have laid my share of ridicule
for forecasts which | made in the in-
fanes oo: the art, although I have al-
Wats tried to be couservative in the role
cf prephet, and those early predictionsave sinee become realities.
To the vounger generation it may
sound ineredible that general — scep-
ticism, on the part of both the scientific
world and the general public, greeted
my prediction that eventually every
ship would be equipped with wireless
and that thereby such disasters as the
sinking of the ['rench liner Bourgogne,
with the loss of almost every soul on
board, would be averted. ‘That was ten
years ix fore Jack Binns won deserved
renown by summoning aid by radio to
the sinking Republic, fourtecn years
before the heroic Phillips went down
at his post on board the ‘Titanic, sound-
ing his S.0.S. te the very last. It is
a great satisfaction to us who took partin the devolopment of wircless, not so
much to have triumphed over that early
scepticism as to haye provided the
means whereby thousands of lives have
been saved at sea.
The public mind to-day in respect to
radio is the reverse of sceptical. Where-
as at first it expected nothing, now the
.tendeney is to expect too much, I
would hesitate to say that any of the
expected miracles is impossible; that is
a word which must be used cautiously
in discussing any phase of man’s com-
mand of the physical forces of Nature.I would simply say that many things
which the public 1s ready to accept as
among the possibilities of wireless are
not yet within the range of the engi-
neet’s mental vision, but I may point
out some of the developments to which,I believe, we may confidently look for-
ward before long, which are them-
selves sufficiently interesting and im-
portant for the time being.

* NEW USES FOR RADIO.
HE prime use of radio has always
been, still is, and is likely to con-
tinue to be, as a means of communica-
tion hetween individuals or groups
otherwise widely separated. At firstthis communication was indirect,
through the mediuwn of the Morse code-wircless telegraphy. Later it was
found that the human voice could be
transmitted as well by radio as over a
wire, and wireless telephony was de-
veloped, establishing a more direct
conununication From this discovery
sprang broadcasting, whereby the in-
dividual communicates simultaneously
not with one person alone but withniillions. ,

Prondvasting was the first achievement
of radio-if we except communication
between ship and shore-which could
not be duplicated by the use of wires,
Direction finding at sea and in_ theair, the control of mechanism, and the
ignition of explosives ata distance have
been proved feasible, as has the trans-
mission of drawings, photographs, and
writing in facsimile, In all these fune-
tions of radio, development and im-
provement are constantly going on.I look forward, moreover, to certain
radically new uses of radio, T rcfer to
television and to the transmission of
power, Pefore going further into these
possibilities, however, it 1s neressaty to
deserihe the reeent advance in the ear-
liest of all anplieations of radio, the
wireless telewravh, for it is nnon these
developments that the expectations of
the future are based,

SHORT STEPS FOR GREAT
DISTANCE,

"PHESE developments consist of, first,the utilisation of short electrical
waves, very much shorter than thosein general use up to a few months ago,
and, second, the adoption of devices inthe nature of reflectors, whereby theseshort waves are transmitted in one prin-
cipal direction, in a beam which di-
verges at but a slight angle from thefocal point at which the waves are gen-erated. ‘This directed short-wave sys-tem~-or beam system, as it is also call-ed-is now in service between Englandend the British Domiuions, of Canada,
South Africa, Australia, and India, theinstallations of these services havingbeen made in November, 1926, and
March, May, and August, 1927, respec-tively. In October, 1927, wireless com-munication between England and theUnited States was established bv the
directed short-wave, or beam, system.By short waves I mean impulses having a wave length of less than 100
metres. Practically all American broad-
casting stations use waves of from 200to more than 600 metres in length;commercial radio telegraph svstems forlong-distance oneratinns, such as com.
munications between ship and shore oracross the sea, use wares of muchvreater length, up to 3600 metres ormore. The tendenev until recently has
been toward increasine the wave-lengthin the effort to wain distance.
‘Pus tendency has been complctelyreversed. Much greater accuracy,
lughe: speed, and more efficient opera-tion, all at very much lower cost of
installation and operation; are now
achieved by the use of directed short
waves over the longest possible terres-trial distance, which is half way aroundthe earth. Between England aud Aus-
tralia, communications are now conduct-
¢d on 4 wave-length of only twenty-six
metres--slightly shorter than that, to
be accurate. The services to Canada,
South Africa, and India use wave-
lengths of sixteen and a_ fraction
metres, or hetween thirty-two andthirty-five metres, the choice being de-
termined by technical considerations.
The point is that it has been foundthat very much shorier waves than werein current practical use a year ago, arenow found to give far more satisfactoryradio operation over immense distances
than long waves give.
The devetopment of the short
wave is, in fact, a return to the
‘original experiments of Hertz, upon
Which all wireless communications
are based. Hertz used only short
waves in his classical research.
It was not until] 1916 that I beganto feel that we perhaps had got into
a rut, and commenced experimentsanew with shortwaves, with the able
assistance of my engineering associate,Mr. C. S. Franklin. ‘These experimentswere continued until 1922, when I madethe first public announcement of our
conclusions. Those conclusions,were that very short waves,
properly directed, possessed _ pro-‘sjoadsar = Use}199 «UT «SAAR Sto 0}
Jojiadns wat open yop saizsodIt had been believed that the range ofthe short waves in the day time would
he verv short; that their night rangeswould be variable and subject to long
periods of faline and hence unrelia-
We for commercial purposes; and thatany considerable stretches of interven-
ing lanl, especially if mountainous,
would greatly reduce the distance over
which it might be possible to com-
mutiicate. .

W IR discovered that these beliefswere wrong; that the daylight
ranges were yery much greater than
had been anticipated; that the night
working was much more reliable than
had been belieyed possible; that fading
was not at all serious and that the
great strength of the signals rcceivedindicated that the night range would
prebably be much greater than any
one, myself included, had ever before
expected. We found, too, that static,
even in the tropics, was much less
troublesome with the short waves than
With the longer waves then universallyused for long-distance transmission,
Some remarkable tesults were
achieved in 1923 and 1924 with waves
of from ninety-seven metres down, ‘he
most important of these was the dis
covery that the shorfer the wave, the
longer its range bv daylight, but thatvery short waves had a comparatively
short and unreliable range during
darkness. }

ANOTHER important discovery, already anticipated, was that very
small amounts of power sufficed for
very Jong range communication, With
out the use of a reflector, iessages
were sent to Canada, New York, South
America and Australia on a thirty
nine metre wavelength with an energy
of only twelve kilowatts at the trans-mitter, ‘To Japan intellicible signals
and messages were sent from TinglariaWith only one-fifth of a kilowatt, or
about the power required to light fiveordinary incandescent Jaimps. When it
is considered that as high as 1000 kilo
watts of power is used for long-wave
transmission, the economic saving, if
we could make the short waves do the
work as well, is apparent, .As a result of these
the directional shart wave, or heam,svstem was adopted hy the -British
Government to provide a better and
quicker meatis of communication he

tween the mother country and the do-minions than then existed; and a yearof experience with the fitst of these
_services to be installed--that between
"England and Canada-has proved highly
successful, as also has the briefer-ex-
perience with the systems operating
between Anstralia, South Africa, India
and Iingland. There is no doubt that,
through the establishment of the heam
system, intercontinental telep*:one rateswill be greatly reduced,
YHE operation of the beain system
thus far, although it is still swb-

ject to further improvement and de-
velopment, provides a sound basis for
conservative forecasts. of the future of
radio communications.
With the overcoming of the majordifficulties in transmission,’ which has
already heen accomplished, we shall
see radio increasingly used instead ofwires in the establishment of telegrayn.lines in the undeveloped parts of theworld. I do not look to see it ats-
place evisting telegraph systems-to
supplement and extend them nerhaps,but in the older civilisations the wire
systems will continue to be operate:for land lines. But over the great
continents of Asia, Africa, and SouthAmerica, where immense spaces of un-
developed country lie between the
settled regions, I think it reasonable todoubt whether wire telegraph lineswill ever be constructed. The relia-
bilitv of the shortwave svstem already
approximates that of the wire, and withthe closingin of the angle of reflec’ion.
which is rapidly being accomplished,the element of secrecy, the only other
advantage which wire systems have
ever radio, will be approached.
QE 6 ees +. eee os eee, .. ... ... . .

I BELIEVE that in a very short time,
perhaps within a year, we shall see

& great increase in the speed of trans-
mission of intercontinental messages,
a3 well as a great reduction in their
cost,
Twenty-five years ago I predicted,
among other things, a telegraphrate of a cent a word between
Europe and America. Consideringthe decline in the purchasing power
of the cent, that is not likely now,.but I think we are close to realisa-
tion of a much lower rate than the
lowest now in force. This I ex:
pect to see accomplished by the
telephotographic, or facsimile, sys-
tem, which has just emerged from
the laboratory stage.
THE facsimile telegraph device trans. mits at high speed, over the radio
waves, an actual picture of a message
or document in perfect detail. A mes
sage covering a sheet of paper of thesize used in a typewriter can be transmitted in a matter of seconds over any
distance. Such things have been donein a small way heretofore, but notwith the greatest speed or the lowest
possible cost. With the general adoption of this method, the Morse codewill become obsolete. ‘Telegrams will
he charged for by the square inch and
there will be no limit to the number
of words which may he written on a
page. ‘Ihe person addressed will re-
ceive an exact facsimile copy of the
original, whatever its errors or omis-
sions. ‘This system will lend itself
to sectet codes based upon the spacing
and arrangement of the words;
sketches and drawings can be embodied
in telegrams at the minrmum of cost;
lengthy press messages can he _ for-
yvarded as cheaply as a short private
cablerram is now sent.
In the field of hroadcastine, the direc-
tional shortwave system will be utilised
not alone as a telephone system hut
for actual broadcasting within the anele
of reflection. As soon as the projected
telephone system is added to the exist-
ing beam teleeraph system, it will he
possible to make a broadcasting hook-
up by means of which the entire Iing-
lish-speaking world can he broughtwithin the range of one speaker's voice.
And on the other hand, by adjustine
the reflector to take in a predetermined
angle, broadcasting ¢an he limited to a
nartieslar sector of the map,
A LITIL farther in the future, but~ perliaps much closer than we now
realise--certainly not very far off-will
come television. We are very close to
the commercial application af lahora-
totvy experiments which have proved
successful in America and Tiurope in
transmitting actual scenes by radio,
This is something quite different from
the projection of a picture; it is the

projection over a distance of actual
objects in motion. I see no obstacle
saye the economic one to its extcnsion
over any possible terrestial range.
Once television is made available, it
will be possible for people in Calcutta,
say, actually to watch the running of
the Derby. Chicago, San Frencisco and
the rest of the world can look on while
heavyweight boxers" contend for the
fistic championship Not only the spec-
taters in the Yale Bowl but the whole
world can see the classics of the grid-
iron. ‘Ihe coronation of a king, the
inauguration of a president, every great
spectacle and pageant can and will, 1
believe, be made visible to all who

care
to see them, wherever thev may

ie,
Like flying, television has been one
of humanity’s dreams from the hegin-
ning of time. We have real’sed flight;
we ate about to realise this other
cherished ambition.
DO not imagine that the applicationof television-in its earlier stages,
at least-will take the precise forn:
which some of the depicters of Utopiz
have described. It is not likely to he
possible, for a very long time at any
rate, to sit by one’s own fireside and
tune in one’s private television re-
reiver to watch a horse race or a prize
fight as one now listens to its deserip-tion over the home radio receives,

NEW MOVIES.

TPTHAT may he done by a few menof wealth, but Iam afraid that
the cost of an adequate receiving in-stallation will be too great for the pri-
vate means of most. It will be not only
possible, however, but commercially
practical in every way for theatres to
throw these actual pictures of current
happenings upon the screen, just as
they now show notion pictures of
them long after the event; and this
may be done at an admission fee littleif any more than now charged.
This may not seem at first impact
to offer anything greatly differentfrom the present news reels, but
there is an important psychological
difierence. The spectator to-day,
viewing the motion picture of a
past event, knows beforehand,
through the newspapers, from lis:
tening to its description broadcast
by radio, just how it came out,
which horse, which boxer, which
team won. With television, the
+ spectator in the theatre, 1000 miles
or half the world away from the
actual scene, will see if as news,
as a contest the outcome of which
is still in doubt. He will have all
the thrill and suspense for which
people travel long distances and
spend large amounts,

I LOOK for great development of theuse of the radio beam for direction
finding at sea and in the air. The
radio is already in successful use forthis purpose, and there has been and
is now going on an extensive applica-tion of it as a guide to flyers. It will
simplify navigation greatly when a
ship can traverse any given great
circle route under the constant guid.
anre of a radio beam; the aberrations
of the magnetic compass and the neces-
sity for solar observations will both
Le done away with, .I anticipate great development also
in the control of mechanism from a
distance by means of directed short
waves. By the control of mechanismat a distance I do not mean the trans-
mission of the actual motive power of
the mechanism, but merely the open-
ing or closing, under the influence of
the radio beam, of electrical circuits
which serve to start or stop the ma-
chinerv, Nobody has as vet trans-mitted actual power by radio, but Itrust I may not be regarded as too
visionary when I say that that, too,
is among the future possibilities of
radio.
EVERY LITTLE BIT ADDED.
FE still have much to learn about
radio. We cannot to-day even

name with certainty the medium
through which the electrical waves are
transmitted; it is no longer fashion-
able in scientific circles to speak of
the ‘"‘ether,’"? and we are forced to fall
back upon the vague expression
"space." Though we have gone a
long way toward overcoming the han-
dicap of static, there is still a long
toad ahead to travel in that direction,
We.know that all electric impulses are
affected directly or indirectly by the
sun, but just why and how we are not
sure, Sun spots and magnetic storms,
the aurora horealis and other pheno-
‘mena of Nature, not yet fully under-
stood, affect the wireless jist as they
also affect the cables and the land
telegraph _ lines. The mysterious
phenomenon known as fading has notyet been satisfactorily explained.
To no one mati belongs the ereditfor what has already been achieved
by radio; thousands of scientists and
engineers, professional and amateur,
have contributed to the deyelopment
of the art to its present stage. ‘Thou-
sands of others are constantly at work
trying to solve the problems which
remain unsolved, to discover new
methods, new applications, more eco-
nomical and more efficient apparatus.
T'rom the laboratory pf any of these
workers there may -emerge, without
warning, something so radically new as
to set all onr present calculations at
naught, For that reason no one lias

a right to say that anything which
might conceivably -be accomplished byradio is impossible.

ed
and

HAT has been accomplished is the
extension of our somewhat Jimit-
human senses, ‘To-day we hear
speak to one another halfway

around the world; to-morrow we shall
see one another through mountains and
across oceans.
Here is a new means of communi:-
cation, unlimited in its scope and
possibilities, against which no
frontiers can form a barrier to the
most precious of all human privi-
leges-the free and_ unrestricted
exchange of ideas. And that, I
maintain, is the only force to which
we can look witn any degree of
hope for the ultimate establish.
ment of permanent world peace.
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PARALYSED VALVES
-_-_---

CAUSE . EXPLAINED

PRESENT-DAY valves, for the mostpart, have so-called thoriated
tungsten filaments, the action of which,
even at this late date, is not fully ap-
preciated by the average listener.
The electronic emission of the thori-
ated tungsten filament depends upon
the presence of a layer of thorium
atoms on the outer surface of the fila-
ment. It will be noted that, unlike
the oxide-coated filament found in some
valyes, the thoriated tungsten filament
is not merely thorium-coated, hut it is
permeated throughont its entire mass
with the rare element thorium.
During Normal Operation,
During the normal operation of such
a filament the thorium on the outer sur-
face is gradually evaporated, reducing
the emission current, and, if permitted ©to cotutinue, rendering the valve short-
lived. However, while the heat of the
filament serves to evaporate the thorium
particles on the surface, it is also boil-
ing fresh thorinin particles out of the
mass aud up to the surface. ‘Thus the
surface is being continually replenish-
ed. Just so long as the filament volt-
age is not increased beyond 10 per cent.
above the rated value, this evaporativfi~
atid replenishing process continues at
an equilibrium rate, so that a constant
layer of thorium is maintained on the
surface.
Valve Becoines Paralysed.

When subjected to an over-voltage
on the filament, however, the evapora-
tion becomes excessive, so that the
yalve accordingly becomes more or less
paralysed. Operating these valves at
sub-normal voltages is also liable to
paralyse them slowly, as the filament
temperature is then so low that the
process of boiling out the thorium from
the interior of the filament becomes
abnormally retarded. MHence it is im-
portant that the thoriated tungsten fila-
ment valves he operated strictly at
their rated voltage, by means of hand
rheostats with an accurate yoltmeter,
or, better still and simpler, by meaus
of amperites, the self-adjusting rheo-
stats.

WRNY'S SHORT-WAVE

SCHEDULE OF TRANSMISSIONS.
Since WRNY’s short-wave transmit
ter at Coytesville, New Jersey, went om
the air recently (says the New York
"Radio News’’); many listeners have
inquired for information concerning the
station’s operating schedule and its ex
act transmitting wavelength. For the
benefit of these correspondents and oth
er radio fans possessing short-wave re
ceivers, the following information has

wary
prepared by the WRNY operating

staff.
The programmes of WRNY, originat
ing in studios in the Hotel Roosevelt,
New York, ate broadcast on 30.9 metres
(9700 tkilocycles), at the same time that
they are radiated on the station’s regu
lar broadcast. wave, 326 metres (920 kilo
cycles).

CALL, SIGN 2XAL,
The short-wave transmitter has been
asigned the call letters 2XAL,. The full
operating schedule is as follows allhours ate Eastern Standard ‘Time, five
hours edrlier than Greenwich Time):
Tuesday, 7 °p.m.. till midnight.
Wednesday, # ‘to 9 p.m.,
Friday, 7 to 1l p.m.
Saturday, 7 to 10 p.m.
Sunday, 4 to 6 p.m.
The signals of the WRNY short-wave
transmitter have already heen reported
in all parts of the United States, many
parts of Canada, in practically all the
countries of Téurope, and in Australia.
Listeners hearing the station are re«
quested to send report cards to the
WRNY offices in the Hotel Roosevelt,
New York City,
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