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TELEGRAPHING WITHOUT WIRES.
A POSSIBILITY OF ELECTRICAL SCIENCE.
By BT W, D
I. accept it.  The ether theory of the for-
mation of worlds must be famibar to
THE MYSTERIES OF THE ETHER,—AN IN- LAY, In fact, Iy Lo twenty vears ago,
TERVIEW WITH DE, BOSE. as the men of to-day who were then in
colleve will rementber, the word ' ether ™
YEAR has elapsed since Riontgen was a faniliar name, a harmless necessary
gave us the new photography,  T'o- conception, a great convenience in hridg-

day, oo the sume general lines, we are con-
fromted with somethung more wonderiul,
more important, and more revelutionary
still—the new telegraphy. Two gentlemen
have come to London at the same time
from different countries to tell the same
story, namely, that telegraphy needs no
wires, and that through walls, throough
houses, through towns, through moun-
tains, and, 1t may possibly happen, even
through the earth, we can send dispatches
to any distunce with no other apparatus
than a sender and o receiver, the com-
munication taking place by means of elec-
tric waves in the ether,

The English langoage uses the word
“ether ™ in two totally different senses,
The first is as the name of a colorless liquid,
easily vaporized, the vapor of which is used
to allay pain.  This liguid has nothing
whatever to o with the present subiject,
and should be put entirely out of the mind,
The second use of the word is as the name
of a substance colorless, unseen, and un-
known, we will sav—except ina theoretical
sense—which is supposed ro Al ail space,
The vriginal conception of this substance
i as old as Plato's time,  Newton, [es-
cartes, all the Dbeacon lights of science
through the ages, have assumed its exist-
ence, and all modern physical students
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g a tremendous void in science which
nobady knew anvthing about or ever would
know anyihing about, so far as could then
be seen.

But the electrical advance in the last
twenty years has been most extraordinary,
Invention and experiment have daily, if
not hourly, thrown open new doors in the
electrical wing of the temple of truth,
And now, at the close of the nineteenth
century, the great mass of new facts con-
cerning hight, electricity, inaudible secund,
invisible light, and the Lenard and Ront-
gen rays; the eager inquiry, based upon
new discoveries, into the properties of liv.
ing matter, n;:i':.'.t'.[:]]li?.atitm, the transfer-
ence of thought, and the endeavor to
establish scientifically the truth of certain
sreat religious concepts—all the special
sviences  thus  represented,  marching
abreast of one another along the old Ro-
man road of science, which leads no one
knows whither, have come upon a great
high wall blocking the way completely in
all directions, It is an obstacle which
must be conquered in whole or in part
befure science can go any farther. And
upon the wall, as upon the wall in the
palace of Babylon, s a strange and as vet
unintelligible inscription—the mysterious
word " ether.”  What new and great dis-
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coveries lie beyvond this wall, no one
knows; but more than one high anthority
believes that these discoveries will startle
the twentieth century more greatly than
the nineteenth has been startled.

To suggest, in the crudest possible fash-
ion, how ether is at present regarded by
scientists, let the reader imagine that the
whole universe, to the uttermost stars, is a
solid mass of colorless jelly; that in this
colorless jelly the stars, solar systems, and
space-worlds are embedded, like cherries
in a mould of fruit jelly for the table; that
this jelly, though it is at
present believed to have
density and rigidity, is so
inconceivably thin that it
soaks completely through
all thecherriesand through
everything upoen  them
that the minute atoms
composing the cherries are
so large when compared
with- the thinness of the
jelly that each atom is sur-
rounded by the jellv just
as the whole cherry is sur-
rounded; that the jelly is
continuous, without a point
in the whole universe at
which there is a single
break in its continuity ;
that, consequently, if we
tap the glass containing
the jelly on the table a
quiver will run through the
jelly completely: the cher-
ries will not quiver, but the
quiver will run through
them, the jelly which has
soaked into them carryving
the quiver through them
as easily as through the
spaces between the cher-
ries; that, in short, this
jelly or ether is a univer-
sal substance so thin that
it permeates everything in space and on
earth—yglass, stone, metal, wood, flesh,
water, and so on—and that only by its
quivering, only by the waves in it which
light rays, electric rays, and Rintgen rays
excite, are these rays enabled to travel and
produce their varions results, TLight en-
ables us to see.  But all the light which
comes to us from any object and enables
us to see that object comes by means of
waves in the ether. These light waves pass
through glass; that is, the wave continues
right through the glass in the ether which
lies between the particles-of glass. TFrom
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causes yet undefined, the ether carries
light rays through certain substances, but
will not carry Rontgen rays through those -
substances. Réntgen rays, on the other
hand, are carried through substances which
stop light.  Electric rays, or electric rays
of a low rate of vibration, differ in some
respects from both light and Réntgen rays
in the substances which they can trav-
erse.  Electric rays of high oscillation
show other differences still.  Other classes
of rays or waves which remain to be dis-
covered, and which will alzo have different
properties, will doubtless
be found to receive differ-
ent treatment from the
ether, the sum and sub-
stance of the whele mat-
ter being that the com-
paratively new research
for new rays has now con-
centrated the whole scien-
tific world's attention on
the ether, its different
treatment of different rays
aflording to-day a means
of studying it that has
never been enjoyed before,

The density of the ether
has been calculated from
the energy with which the
light from the sun strikes
the earth, As there are
twenty-seven ciphers after
the decimal point before
the figures begin, its den-
sity is of course less than
anything we can imagine,
From its density its rigid-
ity has been calculated,
and is also inconceivably
small. Nevertheless, with
this small rigidity and den-
sity it is held to be an
actual substance, and is
believed to be incompres-
sible, for the reason that
otherwize it would not transmit waves in
the way it does, As it is believed to fill all
the interplanetary space, many profound
and searching experiments have been made
to determine whether, astheearth movesin
its urbit through space at the rate of nine-
teen miles per second, it passes through
the ether as a ship goes through the water,
pressing the ether aside, or whether the
ether fHows through the earth as water
flows through a sieve forced against it.
Through the elusive character of the sub-
stance none of these experiments have as
yet produced any very satisfactory results,
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DR, BOSE AHD HIS HEW AFFARATLE FOR THE STURY OF ELECTEIC KALIATION,

It has been found, however, that the ether
enclosed in solid bodies is much less free
in transmitting waves than the ether in the
air. Thus glass, alone, transmits light
waves at the rate of about three miles per
seccond.  The ether in the glass transmits
them at a rate go,0co times greater, or
about 120,000 miles per second, while the
ether in the air transmits them at the rate
of rgz,oo0 miles per second.  The reason
why the ether in the glass and other solids
transmits more slowly than that eutside is
a mystery at present; but, as said before,
this is one of a mass of gathered facts
which have now placed science in a position
from which it is possible to attack the mys-
tery of the ether.

Electric waves were discovered by an
American, Joseph Henry, in Washington,
D. C., in the year 1842, He did not use
the phrase *' electric waves"'; but he dis-
covered that when he threw an electric
spark an iunch long on a wire circuit in
a room at the top of his house, electrical
action was Instantly set up in another
wire circuit in his cellar. There was no
visible means of communication between
the two circuits, and after studying the
matter he saw and announced that the
electric spark set up some kind of an action

in the ether, which passed through two
floors and ceilings each fourteen inches
thick, and caused induction—set up what
is called an induced current—in the wires
in the cellar, This fact of induction is
now one of the simplest and most com-
monplace phenomena in the work of elec-
tricians.  Edison has already used it in
telegraphing to a flying train. Hertz, the
great German investigator, developed the
study of these waves, and announced that
they penetrated wood and brick but not
metal, Strange to say, however, consider-
ing the number of brilliant electricians in
the more western countries io-day, and
the enormous amount of interest in and
experimental investigation of electrical
phenomena therein, it has been lelt to a
young Italian, Guglielmo Marconi, to
frame the largest conception of what might
he done with electriec waves and to invent
mstruments for doing it.  Marconi’s story
will be told with the utmost simplicity and
care, But it sounds like a fairy tale, and
if it had not for a background four grave
and eager committees representing the
British Army, the British Navy, the Brit-
ish Post-Office, and the Dritish Light-
house Service, which are now investigat-
ing it, it might well be doubted.
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Before introducing Marconi, however,
the attention of the reader is called, for
several rood reasons, to his immediate
predecessor in London, Dr, Jagadis Chune.
der Bose. Dir. Dose 15 a Hindoo, and 1s
at present the Professor of Physies in the
Presidency College, Calecutta.  He is a
graduate of Cambridge, with the degree
of Master of Arts, and has been honored
with the degree of Dloctor of Science by
the Universitv of London, as a recopni-
tion of certain inventions regarding clec-
tric waves which have won him the highest
praise in the Roval Society, the Dritish
Association, and elsewhere, It should be
satd at once that D, Bose has no interest
in the new telegraphyv. Though he has
been named as its discoverer, he has done
little more in it than was announced by
Hertz mm 1855, He has done great work
in his own field, but it is that kind of de-
tail work which 15 only understood and
appreciated by other investigators, and in
the matter of telegraphy his statements are
here given largely as a preparation for
and corroboration of those of Marconi.

[3r, Bose, as he sits in the drawing-room
of his temporary London home in Alaida
Vale, 1s a man of medium height, thirty-six
vears old.  His father was a distinguished
scholar and mathematician.  His manner
is modest and very reserved, He dislikes
publicity in the extreme. To be inter-
viewed for puh]iq:nttrm, and to have his
delicate, complex, and ultra-technical
work deseribed in the non-technical lan-
ruage of a popular magazine 15 something
from which he shrinks visibly.,  Conse.
quently, though he submits to the ordeal
of an interview, he disclaims all responsi-
bility for the statements made in it and the
language n which these statements are
expressed.  If any man of science, there-
fore, reads this article, 1t 15 understood
that he is to base no opinien or criticism
upon it; but if he 15 interested in Dr,
Bose's work, he is reguested to refer to
the Journal of the Roval Society {or 1e-
cember, 1893, and June, 18g6H, and the
Journal of the British Association meeting
of this year. The ethereal waves of
courtesy between speaker and writer hav-

ing vibrated o the conclusion of this
happy understanding, Dir. Bose savs:
ALy special work for the last three

vears has been the study of electric radha-
tion: more particularly the comparatively
slow electric waves, varyving between about
one-guarter and about one-half an inech m
length. My results were represented in
the complete apparatus which [ had the
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honor of describing before the British
Association, an apparatus for the verifica-
tion of the laws of reflection, refraction,
selective absorption, interference, double
refraction, and polarization of these
waves, | also contributed a paper to the
Roeyval Seciety in December, 18g5, on the
determination of the indices of refraction
of vartous substances for the electric ray,
and another in June of this year [18g6] on
the determination of the wave length of
electric radiation by means of a diffraction
crating,  These have been duly reported
and «liscussed in the scieotific journals,
and I fear would not be appreciated or
understood outside of their circle. ™

This is too evident a fact to be disputed,
and the conversation is turned to the
wave-telegraphing in Calcutta.

“That,"" said I, Bose, ** was stimply an
incident in the course of a popular lecture,
an illustration of the ability of electric
rayvs to penetrate wood and brick, My
radiator was a small platinum ball between
two small platinum beads, connected with
a two-volt storage batterv. By pressing
a key the ball was made to spark and start
an electric wave which progressed outward
throngh the ether in the air. Popularly
speaking, an electric wave in the ether,
though it moves in all directions, pro-
gresses outward like a wave produoced by
dropping a stone in a pond.  The water
wave can be seen, An electric wave is, of
course, invisible,  Supposing a cork on
the surface of the pond at any distance
from the place where the stone was
dropped, the cork, when the wave reaches
it, will bob up and down., Now, though
we cannot see the electric wave, we can
devise an arrangement which indicates the
presence of the wave as the cork does,
This mechanical arrangement detects and
recorids the passage of the wave,

“This s the whole idea simply ex-
pressed; anelectric radiator and a receiver
for the waves. My receiver was in a room
seventy-five feet distant from the radiator,
with three wails of Dbrick and mortar,
eirhteen inches thick, between them, The
electric wave thus induced penetrated the
walls and traversed this distance with
sufficient energy, when it was converted,
tn fire a pistol and ring a bell, these being
the simplest and best evidences of its re-
ception that I could devise,™

Do vou mean to say that the wave,
cutgoing in all directions, had this effect
when a very small part of it reached the
receiver ? "

** No. A large portion of it was concen-
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From a phowgraph taken by Russell & Sons, Londun, expressly for MoCoeer's Macazive,

trated, as rays of light are concentrated,
by a lens placed close to the radiator,
This received a large portion uf the wave
and beat all the ravs which fell upon it
into parallel lines, thus making a beam
proceeding outward in oa straight
through the walls to the receiver. 1 have
maide amnd used various  concenbrating
lenses, the best materials being solphur,
ebanite, and pitch,™

“Instead of ringing a bell or firing a
pistol, eould a telegraph message have
Been sent with it amd received through the
walls 27

" Certainly; there would be no difficulty
about that,"”

“What is the law describing the inten-
sity or power of the wave at any given dis-
tance "'

" Exactly the same as the law of light.
Generally speaking, these electric waves
act like rays of light.”

" Do vou mean to sav, then, that you
could telegraph in this way through houses
as far as you could send a beam of light,
say with a search-light * 7

"1 would not like to say it in these
terms, but, generally speaking, such is the
fact.”

“ How far could this ether dispatch, so
to speak, be sent ? "'

“Indefinitely. That depends on the
exciting energy, At Salishury Plain, I am
told, electric rays were sent with a para-

5
e

bolic reflector a quarter of a mile through
the ether in the air, and then reproduced
as Morse signals by a relay, "

Y But in telegraphing through houses—
across a block of houses, for instance—
supposing the lens and reflector properly
aimed at the receiver, what would stop the
rays ?

*AMetal stops the waves I have heen
working with,  Also water.  They will
penetrate wood, brick, glass, granite, rock,
earth, and retain their properties.”

" How far have they been successfully
sent 7"’ .

“ Through the air? 1 believe a mile.
Through three walls? A distance of sev-
enty-five feet, so far as I know.”

" What is their relation with the Rontgen
rays ?

This brought up the whole question of
the ditferences in rays.,  Without commit-
ting 1. Bose to exact language it may be
said that the rays with which he is work-
i are of comparatively slow vibrations,
representing about Nifty billion oscillations
per second. Those ether vibrations which
l1e between zoo trillions and goo trillions
of vibrations in a second are heat rays,
producing the sensation of warmth, Ahbove
4o trillions and as far as Soo trillions per
second the vibrations are light ravs, pro-
ducing the sensation of light.  According
to their rapidity, these light rays produce
a gradation of colors, The lowest num-
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1K, BUsE'S IILSEBUAT,

bers of light vibrations give our eyes the
sensation of red, and the scale mounts
through the vellows, greens, and Hues, to
the violets. When the number of vibra-
tions passes Sao trillions per second they
become invisible. The human eye is lim-
ited in its perceptive power to vibrations
between goo trillions and 8o trillinns,
Below and above these numbers lic the
regions of what are called ** invisible light
rays."” The same is true of the ear. Sound
is condncted by air vibrations. When these
vibrations are below sixteen per second nr
above 32,000 per second, they make no
impression on our ear droms and our con-
sciousness, 1hese are the so-called regions
of * inaudible sound.”

[ lhink the Rintgen rays,” said the
doctor, **lie above 8oo trillions of vibra-
tions per second,”

" And what other unknown forees also
lie in that upper region # "'

“That remains for the future to de-
velop. It is impossible to forveast what
new facts the study of the ether is destined
to rive us, It is a tremendous field, from
which we mav expect new facts and new
forpes,””

" New forees? "

" That is merely a phrase. Torceisa
confusing word,  Say new forms of energy,
enabling us to accomplish results now ime-
possible—results now unthought of and
unthinkable "

** Then the ether—"'

oo

" Is the great field of the future, a field
whose products no one can imagine or at-
tempt 1o conceive,

"Have you ever considered thought
impulses generated by the brain, with ref-
erence to their radiation and reception by
other brains, over small or great dis-
tances * "

"1 have,"

"What is vour opinion with reference
to thought transference 2"

“I must decline to express .t.  There is
no experimental hasis upon which to make
a satisfactory statement.”

Dr. Bose would say no more for publi-
eation,  Upinions and convictions as to
the unexplored regions of physical phe-
nomena are the luxury of every scientific
thinker, but be does not express them ex-
cept under the seal of confidence. It was
a delight, however, to hear this wise man
of the East, thinking and speaking the
language of exact science, discuss the
eginn of the oceult.  That Theosophy
and Christian Science will shortly hug the
ether to their lireasts as the undoubted
vehicle of their claimed marvels is entirely
rertain, The present difficulty with regard
to thonght phenomena is that the human
budy is not a machine and cannot be used
inan exact way to exact ends in experi-
ments,  That sume vne ingenious enough
te accomplish this will ultimately appear
i highly probable, however, and that the
silent influence of brain on brain will in
time be measured under mathematical con-
ditions is as reasonable to expect as it
would be rash to deny.
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THE NEW TELEGRAPHY.—INTERVIEW WITH
SIGNOR MARUONL

Guglielmo Marconi, whose name will
tloubtless he often heard in the vears which
e before us, s a voung Anglo-Tralian.
He was born in Dologna, [taly, and will
he twenty-two vears old next April,  His
father is an DItabian gentleman of imlepend-
ent means, and his mother is an Eoglish
lady connected with several well-known
English families.  He is a tall, slender
young man, who looks at Teast tharty, andd
has a calm, serious manner aud o grave
preciston of  speech, which further pgive
the idea of many more vears than are his,
He is completely modest, makes no claims
whatever as a scientist, and simply says
that he bas observed certain foots and in-
vented instruments to mect them,  Doth
the facts and the instruments are new, and
the attention they are ot present execiting
s extraordinary.

This attention s largely due to the en-
terprise and shrewdness of Are, W, H.
Preece, the able chiel of the etectrical
department of the British postal system.
Marconi’s invention is a vear old, but he
could obtain no :-;;l'[iﬁf.‘u'ti]]’}' recirnibion
of it in his own connteyv. Mr. recee,
however, had fora long time been at work
upon the problem of telegraphing throueh
the air where wires were not available,
Last vear the calble broke hetween the
mainland and the island of Mull. Dy
setting up lines of wire oppaosite each other
on the two coasts, he was enabled to tele-
rraph by induction guite successiully over
the water and through the air, the distance
Being [our miles amd a hedf,  He sent and
received in this way 15€ messages, one orf
them being 1zo words i length,  Ordinary
Morse signals were nsed, the dispatches
heing carried by the ether in the air.  In
a late lecture at Toynbee Hall, Mr. Preece
admitted that Marconi’s system, which is
electro-static, far surpassed his own, which
electro-magnetic,.  He expressed the
fullest faith in Marconi, deseribing his in-
ventions as new and beantiful, scientifically
speaking, and added that he (Mr. Preece)
had Been instructed by the postal depart-
ment to spare no expense in testing them
to the fullest degree. It will be under-
stond, therefore, that it is due to Mr
I’reece that Marconi has received the full-
est recognition in Encland and that en-
gineers from four dilferent departments of
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the English government are now supervis-
ing his work.

Marconi was educated at Leghorn, Flor-
ence, and Bologna, and has more recently
been following his special study at his
home in the last named city.  He speaks
Foglish perfectly, and sad, in his London
home, in Westbourne Mark: " For ten
vears past I have been an ardent amateor
student of electricity, and for two vears
of more have been working with electric
waves on my father's estate at Bologna,
I was using the Hertz waves from an ap-
paritus which you may  photograph, a
modified form of the apparatos for excit-
g clectric waves as usedd by Hertz, My
waork consisted mainly in endeavoring to
determineg how  far these waves would
travel in the air for sigpalling purposes,
In =epremberof st vear, u.'::l'kin;__;‘ avaria-
tien of my own of this apparatus, [ mude
i dhiscovery,”

UWhat was the discovery 27

1 owis sending waves through the air
atd getting signals at distances of a mile,
or thereabiowts, wheo T discovered that the
wave whieh went to my receiver through
the air was also atlecting another receiver
which [ had set np oan the other side of
the hifl Inoother words, the waves were
voing through or over the hill."”

ke you bebieve that the waves were
voiniy throngh the hifl ="

“That is mv present helief, but 1 do not
wish to state it as a fact. [ am not cer-
tain,  The waves either went through the
hill or over it. It 15 my belief, based on
many later experiments, that they went
through, ™'

“And what was the thickness of
hitl "

“Three-quarters of a mile.”’

“And vou could send a dispatch with
Morse sienals throueh this hill or over it
Lo some one on the other side? ™

“With ease.”’

“What followed 2"’

"What followed was the conception and
completion of my special invention, the
instruments I have been using at Salisbury
I"Mam in the presence.of the Royal engi-
neers, [ find that while Hertz waves have
but a very limited penetrative power, an-
ather kind of waves can be excited with
the same amount of energy, which waves,
I am forced to believe, will penetrate any-
thing and everything.""

“What is the difference between these
and the Hertz waves ? "

1 den't know., I am not a scientist,
but I doubt if any scientist can vetl tell.

the
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I have a vague idea that the difierence lies
in the form of the wave. 1 could tell you
a little more clearly if T could give you
the details of my transmitter and receiver.
These are now being patented, however,
and | cannot say anything about them. ™'

“How high an alternation were you
using * "'

* About 250,000,000 waves per second.”

“* 130 these waves go farther in aic than
Hertz waves? "

Mo, Their range is the same,  The
difference is in ]'lq_'l'.q_'ll':L‘.iHI'l_ Herts waves
are stopped by metal and by water, These
others appear to penctrate all substinces
with equal ease.  Dlease remember that
the amount of exciting energy is the same,
The difference is in the way they are ex-
cited, My recerver will not work with the
Hertz transmitter, and my traasmitier will
not work with the Herte receiver, [t isa
new apparatus entirelyv, O course the
waves have an analoery with Ifertx
waves and are excited m the sane ceneral
way. Hut their power is entirely diflerent,
When I ameat liberty o lav my apparatus
and the phenomena I have ohserved before
the scientists, there may be some explana-
tion, but I have been voable to find any
as yet."'

" How far have vou sent a telegriphic
dispateh on the am? ™’

A mile and three-quarters.  We got
results at two miles, but they were not en-
tirn’:|:.' nnlihf:p;_'h:-r'_‘-.'. This was at H{tli:—|1.ll.l‘.'_1.'
Plain, across a shallow valley between low
hills, " '

" What battery were von using *"'

An eight-volt Dhattery of three am-
peres, four accumulaters in a box, "

D you wse a retlector 3

“Yes. It was a rounghly-made, copper
parabolic reflector with o mistake of an
inch in the curve, I shall not use one in
future, however. A reflector is of no
vialue, "'

" Xoralens?'

 Nor a lens, !

Y Why not 2V

* Because the waves T speak of pene-
trate everything and are not reflected or
refracted.”

After Professor Rontgen's distances of
a few vards and limitations as o sub-
stances this was rather stunning.  Mar-
coni, however, was entirely serious and
visibly in earnest in his statement,

“How far have you verified this be-
lief 2 "'

" Not very far, but far enough, T think,
to justify the statement, Using the same

e
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battery and my transmitter and receiver
we sent and received the waves, at the
General Post-Office building, through seven
or eight walls, over a distance of one hun-
dred vards,”

“* How thick were the walls 7 °'

“1 can't say. You know the buaild-
ing, however. It is very solidly con-
structed,”’

" Aol vou sent an ordinary telegraphic
dispatcly by those signals 77

e, We did oot do that, though we
coulid have done so. We were working
with agreed signals, and we obtained the
taps which we sought and repeated them
tiil there was no room for doubt, ™’

e ven think that sitting 1n this' room
vou could send a dispateh acruss London
to the General Post-Office 2™

“With instruments of the proper size
aned power, I have no doubt about it.™"

“Througl all the houses

Y hes"

We were tn a drawing-room in Talbot
Road, Westbourne PPark, a distance of
about four and one-half miles from the
General Post-Office,

" And how far do yvou think a dispatch
could thos be seat 2 "'

“Twenty miles. "

" Why do vou fimit it totwenty miles P "

“Tam speaking within practical limits,
and thinking of the transmitter and re-
ceiver as thus far caleolated. The dis-
tunce depends simply upon the amount of
the exciting energy and the dimensions of
the two conduectors from which the wave
procecids.

What s the law of the intensity at a
given distance *'

" The same as the law of light, inversely
as the square of the distance,”'

This means that whatever the energy
with which the waves are sent out, their
power at, say twenty feet, when compared
with their power at ten feet would be in
the proportion of 10 ® 10 to 20 ¥ 20, oOr
one-Tourth, in this special instance,

1Yo you think they are waves of invis-
ible light 2"

' Noj; in some respects their action is
very ifferent.””

“Then vou think these waves may pos-
sibly be wsed for electric lighthouses when
for prevents the passage of lght ? ™

"1 think they will ultimately be so used.
A constant source of electrical waves, in-
stead of a constant source of light waves,
and a receiver on the vessel would indicate
the presence of the lighthouse and also its
direction.”
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' But would not the fog interfere with
the passage of the waves ? "

** NWot at all.”” :

** Nor metal 2"

** Nothing affects them. My experience
of these waves leads me to believe that
they will go through an ironclad.”

*Concerning the size of the apparatus,
how large is it 2"

“T'he transmitter and receiver we have
been using at Salisbury Plain and at the
post-office are each about "'—he held wp
his hands to indicate the dimensions—
" suy fifteen inches by ten by eight. Small
ones, effective enough for ordinary pur-
poses, can be made of half that size "

U What are you working onat pres-
ent #°°

“ Mr. Preece and I are working at Pen-
arth, in Wales, to establish regular com-
munication through the air from the shore
to a light-ship.  This will be the first direc-
tion in which my apparatus is utilized—
communication with the light-ships.  The
light-ships hie off this coast at any distance
from half a mile to twenty miles or more.”’

" What length of waves have you
used 2"’

“I have tried various lengths, from
thirty meters down to ten inches '’

* Why would not these waves be useful in
preventing the collision of shipsina fog ? "’

"I think they will be made use of for
that purpose.  Ships can be fitted with the
apparatus to  indicate the presence of
another ship so fitted, within any desired
distance. As soon as two approach within
that distance the alarms will ring on each
ship, and the direction of each to the other
will be indicated by an index."”

" Do youn limit the distance over which
these waves can be sent? "'

** 1 have no reason todo so.  The pecu-
liarity of electric waves, which was noted,
I believe, by Hertz, is the distance they
travel when excited by only a small amount
of energy.”

“Then why could you not send a dis-
patch from here to New York, for in-
stanee ? 7

“ 1 do not say that it could not be done.
Pieaze remember, however, that it is a new
field, and the discussion of possibilities
which may fairly be called probabilities
amits obstacles and difficulties which may
develop in practical working., 1 do not
wish to be recorded as saying that any-
thing can actually be done beyond what 1
have already been able to do. With re-
gard to future developments I am only
saying what may ultimately happen; what,

3o1

so far as [ can now see, does not present
any visible impossibilities,”’

**How large a station would be neces-
sary, assuming the practicability, to send
a message from here to New York?"’

A station the size of this room in
square area. I don’t say how high."" The
rooin was twenty feet siuare,

“ What power ? "’

" Fifty or sisty horse-power would, 1
think, suffice.”

“What would Dbe the cost of the two
stations completed 7°'

“ Under #£ 10,000, I think."

“Would the waves go through the ether
in the air or through the earth #7°

"1 cannot say with certainty., I only
believe they would go that distance and
Le recorded. "

" You sav that no lens or reflector is of
value, Then the waves would go outward
in all directions to all places at the same
distance as New York "

" Yes

“Thwr vou think that no means will ever
he found to stop this progress in all direc-
tions and concentrate it in one direction ?*°

“On the contrary, I think that inven-
tion will give us that.”

YD you see any way of accomplishing
this # "

" No, not as vet."”

““Tn what other directions do you ex-
pect vour invention to he first utilized ? **

" The first may be for military purposes,
in place of the present field telegraph
system, There is no reason why the com-
mander of an army should not be able to
easily communtcate telegraphically with
his subordinate officers without wires over
any distances up to twenty miles. If my
conntrymen had had my instruments at
Massowah, the reinforcements could easily
have been summoned in time, "

**Would the apparatus be bulky # "

“*Not at all. A small sender and re-
ceiver would suffice,”’

*Then why would it not be equally use-
ful for the admiral of a fleet in communi-
cating with his various ships? "’

“It would,"” said Marconi, with some
hesitation,

** Is there any difficulty about that 7"’

" ¥Yes,'" said he, very frankly, but in a
way which set the writer to wondering.
““1 do not know that it is a difficulty yet,
but it appears to be."

The writer pondered the matter for a
moment, Then he asked: *' Do you re-
member Hertz's experiment of exploding
gunpowder by electric waves ? "'
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Y Yes "'

“Could you not do the same from this
room with a box of gunpowder placed
across the street in that house yvonder 2"

“Yes. [If I could put two wires or two
piates in the powder, I coold set up an
mduced current which would cause a spark
and explode it.”’

“* Then if vou threw electric waves upon
an ironclad, and there happened 1o be two
nails or wires or plates in the powder
magazine which were m 4 position to set
up o indunction,  vou coubd  explode the
magazine and destroy the slhip * "

Yes "

“And the electrie fbehthouses we are
speaking of might possibivoexplode the
magrazines of ironclads as far as hghe from
a lighthouse couli be seen 277

“That is certamly o possibilitey, It
would depend on the amount of the excit-
ing energy.

“Aod the difficnlty abont psing your
mstruments for Heel purposcs-—""

“The fear has been expressed that in
using the instruments oo an ironclad the
warves might explode the magazine of the
ship itself.”

It s ]u_'rlm!w nnnecessary  to say that
this statement was simply astoundimg, It
is =0 much of o ]'m:—~.~'~i|:-i|i[";' that electric
rays can explode the magazine of an iron.
clad, that the fact has already been recog-
niged by the English Roval engincers,
Of all the coast defences ever dreamed
of, the ilea of exploding ronclads by
electric waves from the shore over dis-
tances equal to muodern cannon ranges is
certainly the most terrible possibility yet
conceived,

Such are the astonishing statements and
views of Marcon,  What their elfect will
be remains to be seen.  In the Umited
States alone, considering the many ahle
experimenters and their admirable and
original equipments, like Tesla’s dynamaos,
the mmagnation abandons as a hopeless
task the attempt 1o conceive what-——in the
use of electnic waves—the immediate
future holds in store.  The air s full of
promises, of miracles. The certainty is
that strange things are coming, and coming
S{HML,

Becanse, underlying the possibilities of
the known electric waves and of new kinds
of electric waves, which secm to be numer-
ous and varions—underlying these is still
the mystery of the ether.  Here is a field
whirh offers to those college students of
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to-day who have already felt the fascina-
tion of scientific research, a life work of
magical and magnificent possibilities, a
vicwin, unexplored diamond field of limit-
less wealth in knowledge, Science knows
so little, and seems, in one sense, to have
Treenn at o standstill for so long. Lord
Kelvin said sadly, in an address at Glas-
gow the other day, that though he had
studied hard throvgh fifty years of experi-
mental investigation, he could not help
feeling that he really knew no more as he
spoke than he knew Ofty vears before.

Now, however, it really seems that some
Colmmbus will soon give us a new conti-
nent i science. The ether seems to prom-
ise fuirly and clearly a great and new
epoch in koowledyge, o great and marked
step forward, a new light on all the great
proficms which are mysteries at present,
with perhaps a correction and revision of
many aceepted results, This 1s particu-
larly troe of the mystery of living matter
and that something which looks so much
Like consciousness in certain non-living
matter, the property which causes and en-
ables it to take the form of regular crys-
tals. Urvstaliization is as great a problem
as life itself, ot from its less number of
conditions will perhaps be easier and earlier
attacked.  The best conception of living
matter wivell we have at present, com-
pietely inadegnate though it be, is that of
the must chemically complex and most
nnstabile matier known, A living man as
compuared to a woeoden man responds to all
kinds of impulses. Light strikes the liv-
ing eve, sound strikes the living ear, physi-
cal and cehemical action are instantly and
atitemmateally started, chemical dccdmpuﬁ
sition takes place, energy s dissipated,
consciotsness ocenrs, volition follows, ac-
tion results, anmd soon, through the infinity
of cause and infinity of resnits which
characterize life. The wooden man is
mert. There is no chemical or physical
activn excited by any impulse from with-
out or within,  Living matter is respon-
sive, non-living is not. The key to the
myvstery, if it ever comes, will come from
the ether.  One great anthority of to-day,
Professor Oliver Lodee, has already stated
his belief that electricity is actually mat-
ter, and that if the ether and electricity are
not one and the same, the truth will wlti-
mately be found to be near that statement.
If this be true, it will be a great and
startiing key to the now fathomless mys-
tery of life.



