gy HIRTY-TWOQ years ago [
BE began  to experiment  in
¥ nethods. of  generating,
transmitiing, and recejving
Hi the clectrical  impulses
BeMemndle:?  riown as Herlzian waves
The result was what we at first called
. wireless telegraphy, o simply wireless,
which i5 now known to the whole world
as radio. .

Since 1901, when I first succeeded in
transmitting inteligible signals across
the Atlantic, much of the knawledge
which we thought we had on the sub-
ject has had to Ue revised and nearly
all the methods then in use have been
discarded. A few examples will illus-
frate the chaunges which have come
about, and possibly help to make the
present stafus of radio and its possi-
bititie~ for the future more clear fo the
non-tectimical mind,

Radic  transmission, as everyhbody
knows  was formerly nnich letter at
nieht than in the daytime. 'This bas
been changed Ly the wost  modern
methda, so that the exact reverse 1%
new e .

Tormerly the radio worked hetter in
the bieh lativndes; the modern radio

is more clfectively operated  in the
tropics
WIRLLESS-IN REVERSE GEAR.

{')X(.'r', radin  transmission was better

ovir sen Lt over Lind; now the
st edivient long-distance radio com-
municationts, extending halfwasy around
tue cardy, are chiefly over land, swhile
uawl, sherter  distances over sea ofer
gruate?  olsiacles

In we early stages of developmoent
rarhie ttansmssion ever short distances
s eastet amcd sumpler than at  long
fullge  now  longaistance  transtission
is the vasnr and less expensive,

“Wireless  has  gone  into reverse

Cgear,” sand oan Awmerican friend  the
oier day, tand we don’t know what it
is womn baen iuto.”

We can tedl, however, hy the diree-
tion mowinel i is gomg, the nulure of
soite ol it foture manifestations it we
do et et look oo far abead, Long-
ratig,  predicuions are  always  hazard-

Cotty, eapeeralls when they deal with a
developmens «o dsnapmie  as that of
yadico,  { fave Dad my share of ridicule
for lor-casts which [ wade in the in-
faties o the art, althengli I have al-
was ~ tried 1o he couservative in the role
f prophet, and those cerly predictions
Bave sinee Dreome  realitics,

To the voauger generation it may
sound ineradible  that  general  scep-
tivism, o the part of hoth the scientific
world and the general public, greeted
sy paediction  that  eventually every
ship wondd be cquipped with wireless
and that thereby such disasters as the
sinking of the I'rencly liner Dowrgogne,
with the loss of almost every soul on
board, wonld e averted, “Uhat was ten
years infore Jack Binns won deserved
renown by smmmoning aid by radio to
the sinking Republic, fourleen years
before the heroic Phillips went down
at liis posy ont beard the Titanic, sound-
ing his §.0.8. to the very last. It is
a great satisfaction to us who took part
in the devolopment of wireless, not so
much to have trivmphed over that early
scepticism as ta lave  provided the
means wherehy thousands of lives have
been saved at sen,

The pubiic mind to-day in respect to
radio is the reverse of sceptical, Where.
as at first it expected nothing, now the
Jendeney i to expect too much, 1
would hesitate to say that any of the
expected miracles is impossible; that is
a word which must he used cautiously
in discossing any phase of man’s com-
mand of the physical forces of Nature.
I would simply say that many things
which the public is ready to accept as
among {he possibilities of wireless are
not vet within the range of the engi-
neer’s mentidl vision, but I may point
ont some of the developments to which,
I believe, we may confidently look for-
ward hefore leng, which are them-
selves sufficiently interesting and  im-
portant {or the time heinwg.

* NEW USES FOR RADIO,
HE prime usc of radio has always
been, still is, and is likely to con-
tinwe to De, as a means of communica-

tion hetween individuals or  groaps
otherwise widely separated. At first
this  comununication was  indirect,

throngh the nedinm of the Morse code
—~—wircless telegraphy,  Later it was
found that the human voice could he
trapsmitted as well by radio as over a
wire, and wireless telephony was  de-
veloped, establishing a more  direct
comtmutication  Vrom this discovery
spranig Droadeasting, wherehy the  ine
dividual communicates simultaneousty
not  with one person alone but with
millions. -

PBroadeasting was the first achievement
of radio—if we except comunuuication
between: ship and shore—which counld
not be duplicated bv the use of wires,
Direetion {inding at sea and in the
air, the control of mechanism, and the
imnition of explosives at a distance have
been proved feasible, as has the trans-
missiot of drawings, photographs, and
writing i1 faceimile, Tn all these func-
tiras of tadio, development and int
provement, are constantly going on,

I 1ok forwand, moreover, to certain
radicadly new uses of radio, T rdfer to
television amd 1o {he transmission of
power, Before going furihier into these
prasibifitios, however, it i3 neecssary to
duseribic the veeent advanee in the ear-
Hest of all anpdications of radio, the

wircless felemanti, for it is noon these |

developments that the expectations of
tha futnre are hased,
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arconi Discusses t

- 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 1s so ex-
cellent that we reprint it for the benefit of those who did not hear or who

may wish to review at lejsure the views expressed. -

SHORT STLEPS FOR GREAT
: DISTANCE. B
'j:‘HESE developments counsist of, first,
the niilisation of short electrical

waves, very much shorter than those’

in general use np to a few months ago,
and, second, the adoption of devices in
the nature of reflectors, whereby these
short waves are transmitted in one prin.
cipal direction, in a beam which di-
verges at but a slight angle from the
focal point at whicl the waves are gen-
erated. This directed short-wave sys-
tem-~or beam systen:, as it is also eall-
ed—is now in service between England
and the British Dominions, of Canada,
Soutli Africa, Australia, and India, the

installations of these services having |

been made in November, 1926, and
March, May, and August, 1097, respec-
tively. In October, 1027, wirgless com-
munication between Kngland and the
United States was establishicd by the
dlrectcd short-wave, or heam, sysienm.
. Bv short waves I mean impuises hav
mg a wave lenglh of less than 100
metres.  Practicallv all American broad-
casting stations use waves of from 200
o more than 600 nictres in length:
commercial radio telegraph svstems foy
long:(hs{'nnce operatinus, such as com.
mmiications bhetween ship and shore or
across the sea, nse waves of much
aregter length, up to 3000 metres or
more.  The tendeuev until recenilv has
heen toward inercasine the wave-dength
in the cffort to gain distance.
’l‘I{IS tendeney s been completely
reversed.  Much greater acenracy,
higher speed, and more efficient opera-
tion, all at very muach lower cost of
tustallation and operation, are © now
achieved by the use of directed short
waves over the longest possible terres-
trial distance, whicl is half way around
the earth. Between England and Auns-
tralia, communrcations are tiow conduct-
cd on a1 wave-lengil of only twenty-six
metres——slightly shorter than that, to
be accurate. The serviecs 1o Canada,
Sonth Africa, and Indin  use swave-
lengths  of sixteen and a  fraction
metres, or hetween thirty-two and
thirtv-five metres, the choice heing de-
termined by teciusical  considerations.
The point is that it has Deen found
that very mueh shorter waves {han were
m eutrent practical nse a year ago, are

now found to give far more satisfactory
| radio operation over immense distances

than tong waves give,

The development of the short
wave is, in fact, a return to the
original experiments of Hertz, npon
which all wireless communications
are based, Hertz used only short
waves in his classical research.

It was not until 1916 that I began
to feel that we perhaps lhad got into
a rut, and commenced experiments
anew withh shortwaves, with the able
assistance of my engineering associate,
Mr. C. 8. Franklin, These experiments
were continued until 1922, when I made
the first public announcement of our
coneclusions. Those conclusions,
were that very short waves,
properly  directed, possessed pro-
6109d801  WE1Ie0  ur SaAem Snoy o)
ouradns  wsp  opeur pum sandad
It had been helieved that the range of
the short waves in the day time would
be verv short; that their night ranges
would he variable and swhject to long
periods of faline and hence unrelia-
Lie for commercial purposes; and that
anv considerable stretches of interven-
ing  land, especially if
would greatlv reduce the distance over
which it might be possible to com-
mutiicate.

“7 B discovered that these beliefs
were wrong; that the daylight
ranges were very much greater than
had been anticipated; thal the night
working was much more reliable than
had heen believed possible; that fading
was not at all serious and that the
great strengtly of the signals received
indicated that the night range would
prabably he nmeh greater tllan any-
nne, myself included, had ever hefore
expected, We found, too, that static,
even in the tropics, was much Jless
troublesome with the short waves than
withh the louger waves then universally
used for Jong-distance traypsmission.
Some  remarkable results  were
achicved in 1923 and 1924 with waves
of from ninety-seven metres down, Lhe
most important of these was the dis-
covery that the shorfer the wave, the
longer its range hv daylight, but = that
very short waves had a comparatively

short and unreliable range during
darkness.
A NOTHER important discovery, al-

ready anticipated, was that  very
small amonnts of power sufficed for
very Jong range communication. With-
out the use of a reflector, tiessages
were sent to Canada, New York, Souih
America " and  Australia on a thirlv-
mine metre wavelength withh an energy
of only twelve kilowatts at the frans-
mitter, To Japan intellisible signals
and messages were sent from Hnglatia
with only one-fifth of a kilowalt, or
ahout {he power required to Hght five
ordinary incandescent lamps. When it
is considered that as nigh as 1000 kilo-
watts of power is used for lotig-wave
transmission, ilie economie  saving, If
we enuld male the short waves do the
work as well, is anparent,

As a result of these demonstrations,
the dircetional short wave, or heam,
svstem was adopted Dby the
Government to provide a better
quicker meats of communication

and
e«

mountainous,

CBritish |

tween the mother country and the do-
minjons than then existed; and a year
of experience with the- first .of -these
“services to De installed--that between
Bagland and Canada—has proved ldghly
successful, as also has the briefer-ex-
perience with the systems operaling
between Anstralia, South Africa, India
and England. ‘There is no doubt that,
throngh thie establishment of the heam
system, intercontinental telep*one rates
will be greatly reduced, .
1‘HE operation of the beam system
thus fay, althongli it is stil} sub-

velopment, provides a sound basis for
conservative forecasts of the future of
radio - communications.

With the overcoming of the. major
diflicnltied in {ransmission, which - has
alreadv heen accomvplished, we shall
see radio increasinzly used instead of
wires in the establishment of telegrape
lines in the undeveloped pattz of the
wotld, 1 do not look ro see it .18
place evisting felegraph  svstems—to
supplement and extend them perhaps,
but i the older civilisalions the wire
systems will continue to be operated
for land lines. But over the great
continents of Asia, Africa, and
America, where immense spaces of un-
developed  country He Detween  the
settled regions, 1 think it reasonable to
doubt whether wire telegraph  lines
will ever be constructed. The relia-
bility of the shortwave svstem alreadv
approximates that of the swire, and with
the closing in of the angle of reflec’ion.
whiclt is rapidly heing accomplished,
the element of secrecy, {he only other
advantage  whicly  wire svslems have
weer radio, will he approached.
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I BELIIVE thal in a very short time,

perhaps within a year, we shall see
a great increase in the speed of trans-
mission of intercontinental messages,
as well as a greaf reduction in their
cost,

Twenty-five years age I predicted,
among other things, a" telegraph
rate of a cent a word beiween
Europe and America. Considering
the 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 1 exs
pect to see accomplished by the
telephotographic, or facsimife, sys-
tem, whiclt has just emerged from
the Iaboratory stage.

THE facsimile telegraplh device trans-

mits at higl speed, over the radio
waves, an actnal picture of a message
or document in perfect detail. A mes-
sage covering a sheet of paper of the
size used in a t{ypewriter can be trans-
nriited in a matter of seconds over any
distance. Such things have been done
in a small way heretofore, but not
with the greatest speed or the Jowest
possible cost. With the general adop-
tion of this method, the Morse code
will become obsolete, ‘Telegrams will
he charged for by the sguare inch and
there will be no limit to the number
of words which tnay he written on a
page. ‘The person addressed will re-
ceive an exact facsimile copy of the
original, whatever ifg errors or omis-
sions,  This system will lend itself
to secret codes based upon the spacing
and  arranvement of the words;
sketehes and drawings can he embodied

lengthv press messages can he  for-
warded as cheaply as a chort private
cablepram is now sent.

In the field of hroadeastine, the direc-
tional shorbtwave svstem will be untilised
not alone as a telephone system hut
for actual hroadeasting within the anole
of reflection. As soon as the projected
telephione system is added to the exist-
ing beam ieleeraph system, it will be
possilile to make a hrondeasting hook-
1p by means of which the entire Tine-
lish-speaking  world can he Drought
within the range of one speaker’s voice,
And on the otlier hand, by gdjustine
the reflector Lo take in a predetermined
angle, broadeasting can he limited to 2
narfieslar soctor of the map,
TITILI farther in the future, hut

perliaps mueh eloser than we 0w
realige~-cerlainly not very far off—will
come television, We are very cloge to

the mmnu:rcinl apvlfqatimn aof labora-
tory experiments  which have proved

suceeshfu] i America and Bavope jn
transmitting actnal seenes hy  radio,

This is something quite different from
the projection of a picture; it is the

. ] | iron.
ject to further improvement and de-!

Soutlt |

in telegrams at the minmmum of cost; |

projection over a- distance- of  actual
objects in motion. 1 see no -obstacle
save the econopmic-one to its extersion
over- any possible terrestial range, - -

Once television is made available, it
wifl be possible for people in Calcutta,
say, actnally to watch the running of
the Dethy. Chicago, San Frencisco and
the rest of the world can look on while
heavvweight boxers: contend for the
fistic championship Not only the spec-
tators in the VYafe JBowl but the whole
world can see the classics of the grid-
The coronation of a king, the
inanguration of a president, every great
spectacle and pageant can and will, 1
believe, e made visible to all who
?zn'e to see them, wherever thev may
e, . : :

Like flying, television Its heen one
of humanity’s dreams from the hegin-
ning of time. We have real'sed flight;
we are about to realise this  etber
rherished ambition.

DO not imagine that the application

cof television—in ils earlier stages,
at least—will take the precise form
which some of the depicters of Utopiu
have described. It is not likely to he
possible, for & verv long time at any
rate, to sit by one’s own fireside and
tune in one’s private felevision re
reiver 10 watch a lorse race or a prize
fight as one now listens to its decorip-
tion over the home radio receives.

NEW MOVIES.

TH:&T may be done by a few men

of wealth, bnt I .am afraid that
the cost of an adequate tecciving in.
stallation will be {oo great for the pri-
vate means of most. It will be not only
possible, liowever, but commercially
practical in every way for theatves to
throw {hese actual pictures of current

happenings upon the screem, just as
ther now show miotion pictures of
them loug after the event; and 1ihis

mav be done at an admission fee little
il any more than now charged.

This may net seemh at first impact
to offer anything greatly different
from the present news reels, but
ihere is an important psyclological
difference. 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, 1600 miles
or half the world away from tlhe
actual scene, will seée it as mews,
4s 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,

L.OOK for great development of the
use of the radio beam for direction
finding at sea and in the ajr, The
radio js already in successful use for
thie purpose, and there has heen and
is now going on an extensive applica-
tion of it as a guide to flvers, - Tt will
simplify navigation greatlv when a
ship can traverse any given great
vircle route under the constant guid-
anre of a radio Team; the aberrations
of the magnetic compass and the ncces-
sity for solar observations will Doth
e done awayvy with, |
I anticipate great development also
in the control of techanistn from a
distance by means of directed short
waves, By the control of mechanism
at a distance T do not mean the trans.
mission of the actual motive nower of
the mechanism, but merely the open-
ing or closing, under the influence of
the radio beam, of electrical circuits
which serve to etart or stop the ma-
chinery, Nobody lLias as vet trans-
mitted actual power by radio, hut I
trust T 'may not be regarded as too
visionary when I say that that, too,
is among the future possibilities of
radio.

EVERY LITTLE BIT ADDED.

WE still have much to learn about

radio. We cannot to-day even
name with  certainty tlie medinm
through whicl: the electrical waves ate
transmitted; it is no longer fashion-
able in scientific circles to speak of
the “ether,” and we are forced to fall
back wupon the vague expression
‘‘space.”’ Thonglt we have gone a
long way toward overcoming the han.
dicap of static, there is still a long
voad ahead to travel in that directiomn,
We. know that all electric fmpulses are
affected directly or indirectly by the
sunt, but just why and how we are not
sure, Sun gpots and magnetic storms,
‘the aurora horealis and ofher pheno.
mena of Nature, not yet fnlly under-
stood, affect the wireless just as they
also affect the cables and the land
telegraplh  lines.  ‘The mysterious
phenomenon known as fading has not
vet been satisfactorily explained.

TO no one man Delongs ihe credif

for what has alveady heen achieved
by radio} thousands of scientists and
engineers, professional and amateat,
have contributed to the deyelopment
of the art to its present stage, ‘Thou-
sands of others are comstantly at work
trying to solve {he problems which
remain unsolved, to  discover few
methods, new applications, more cco-
nomical and more eflicient apparatus.
Tirom the Iaboratory of any of these
workers there may -emerge, without
wariting, something so radicatly new as
to set all onr present caleulationg at
naught,  For that reagon no oue has

racic is impossible. . -

extension of our--somewhat Hmit-
ed(1 human senses. To-day we hear
as

across oceans.

Here is a new means of communis-
cation, mnlimited in its scope and
possibilities, against - which - no
“¥rontiers can form a barrier to the
most precions of all human privi-
leges—the free and anrestricted
exchiange of ideas, - And that, ¥’
maintain, is the only force to which
we can look witn any degree of -
hope for the ultimate establishs
ment of permanent world peace.

PARALYSED VALVES

CAUSE - EXPLAINED

e it

- part, have so-called (horiated
{tungsten filaments, the action of which,
even at this late date, is not fully ap-
preciated by the average listener.

aled tungsten filament depends upon
the presence of a laver of thorium
atosus on the . outer surface of the fila-
ment. It will be noted that; unlike
the oxide-coated fitmment found in some
valves, the thoriated tungsten filament

permeated throughont its entire mass
witli the raré element thorium.

During Normal Operation,
During the normal operation of such

face is graduwally evaporated, reducing
the cmission current, and, if permitted
to continue, rendering the valve short.
lived, FHowever, while the heat of the
flament serves to evaporate the thorium
particles on the susface, it is also boil
ing fresh thorimm particles out of the
mass and up to the surface. Thus the
surface is being continunally replenish.
ed.  Just so long as the filament voli-
age is not inereased heyond 10 per cent.

atid replenishing process continues at
an equilibrium rate, so that a constant
layer of thorinm is maintained on the

surface. ‘
Valve Becomes Paralyséd,

on the filament, however, the evapora-
tien becomes excessive, so that the
valve accordingly lecomes more or less
paralysed.  Operating these valves at
sub-nprmal voltages 1is 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, Hence it is im-
portant that the thoriated tungsten fila-
ment valves be operated _strictly at
their rated voltage, by means of hand
rheostats with an accurate voltmeter,
or, better still and simpler, by means
of amperites, the self-adjusting rheo«
stats.

WRNY’S SHORT-WAVE

SCHEDULE OF TRANSMISSIONS.

Since WRNY’s short-wave transmite
ter at Coytesville, New Jersey, went ot
the air recently (says the New York
“Radio News?); many listeners have
_inquired for information concerning the
station’s operating scliedule and its ex-
act transmitting wavelesgth, Tor the
benefit of these correspondents and oth-
er radio fans possessing short-wave re-
ceivers, the following infornwation lias
bﬂeflfl prepared by the WRNY operating
staff.

The programmes of WRNY, originat-
ing in studios in the Hotel Roosevelt,
New York, ate broadcast on 80.9 metres
(9700 kilocycles), at the same time that
they are radiated on the station’s regu-
Jar broadeast wave, 326 metres (920 kilo-

cycles). )
CALTL, SIGN 2XAL.

The short-wave transmitter has been
asigned the call letters 2XAL. The {full
operating. ‘schednle is as follows all
houts gre Eastern Standard Time, five
hours edarlier than Greenwiclr Time):

Tuesday, 7-p.m.. till midnight,

Wednesday, %o 9 pan.,

T'riday, 7 to' 11 p.m.

Saturday, 7 to 10 p.ni.

Sunday, 4 to 6 p.m.

The signals of the WRNY short-wave
transmitter have already been reported
in all parts of the United States, many
parts of Canada, in practically all the
countries of Tiurope, and in Australia.
Listeners hearing the station are re«
quested to send report cards to the
WRNY offices in the ¥otel Roosevelt,
New York City.
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I)RI{QENT-DAY valves, for the most

The ‘elecironic  emission of the thori-

a filament the thorium on the outer sur--

When subjected to an over-voltage

Q right to say that anything. which
miglt conceivably be accomplished by .~

VWHAT has beew accomiplished is the

~ speak to one: anotlier  halfway
avound the world; to-morrow we shalt - .
see one anotlier through mountains and

is not merely thoriwm-coated, but it is -

above the rated valne, this evaporatiofi~e—-

A




