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OI all tha evidences of narrow minded-
ness and-folly, I know of no grealer one’
thifi ‘the stupld bellet Fhat this littlu,
planet ‘is sliigléd out to be the sgat of'
life, ﬂ.nd that. all ather heavenly hodlea
are fiery masses Or Iumps of ice.. Mnst
cammly, some planets are not inhabited,

bzt others a.re, and among thess there
must exist life under all condltlons and:
phazes of development. : , i

In the ﬂolar system Venus, tha Ea.rth, i
‘and, Mars represant respactively, :y'uutu.
tull. n'ruwth a.nd old age: Venus, with its
mountains rising dozens of ralles Into tl_:la
atmosphiers, is probably -as yet unfifted
'for such existence as ours, but, Mars
must have passed through all terrestr!a.l
states and conditions, -

Civilized existence rests on the devel-
opment of the mechanical arts. ‘The

forge of gravitation on Mars Is oniy two-l
fifths of that on earth, hénce all mechan-,

iecal problems must have been much
easfer of solution!
of the electrical. The planet being miich
ama.ﬁer, the contact between individuals.
and the mutual exchange of ldeas must
have been much qulcker, and thers are
many Other reasons why Intellectual life
should have been on that planet phenom-
enal in its evolution.

To be sure, we have no absolute proof

that” Mars is Inhabitéd. The stralght-
ness of the canals, which has been held
out g§s & convigeing Indicatlen to this
effect, {s not at all such. We can con-
2lude with mathematical cerﬂtqde that
a.a a planet grows older and -the- mount-
‘ains are leveled down ultimately every
river must flow in a geodetically stralght
line. Such stralghtening - 18 alraaﬂw_
noticeable_in some rivers of the ‘eartin

. Belleves Mars Signaled Him.

But the whole arrangemert of the so-
called "waterways, :as pictured by Lowell,

would seem to have been designed. FPer-
sonally I base my falth on the feeblas

planetary elactrieal disturbances which
T discnvered in the Summer-of 1899, and
which, “according to my investigations,
could ot have originated from the sun,
the moon; or <Venus. Further study
alnce has matlsfled me that thay must
have emanatel from Mars. All doubt In
this regard will be soon dlspelled.

“To bring forth argumenta why an at-
tempt_ should be made to establish inler-
planetary communicatlon wouyld be a
useless and ungrateful undertaking If
we had mo other reason, it would be
justified by the universal Interest which
it will command, and by the inspiring
hopes and expectationﬂ to which it would
glve rise: I shall rather concentrate my
efforts upon the examination of {the plans
propoged and the description of & method
by which this seemingly impossible taak
cen  be readily accomplished.

The schema of slgna.]lng by rays of tht
is old, and has been often discussed, pér-
haps, more by that elogquent and pietur-
esque Frenchman, Camille Flammarion,
than anybody else. . Quite recenfly Prof.
W. H. Pickerlng, as sfated In several, is-
gues of TR NEw York TIikEs, has made
a suggestion wh!ch dé¢serves careful ex-.
amination.

The total solar radiation falling on: A
terrestrial ares perpendicular to the rays.
amountis to eighty-three foot pounds per
gquare foot per second. This actlvity,
measured by the adopted standard, 18 a
Hitle over fifteen one-thousandth of =
harse power. But only about 10 per cent,
of this whole 18 dile to waves of light.
(MThéze, howaver, are of widely different
lengths, making it lmpossible to use all
to the best advantage, and thers are
apecific losses unavoidable in the use of
mirrory, s0 that the pewer of sunlight
réflected from them can scarcely exceed
6.8 foot pounds per square foot per. sec-
ond, or about one one-hundraﬂth of. a
hurse power.

A Giant Reflector Needed.

- In view of this emall activity, a refleat=
ing surface of at least one-qparter millfon
aguare feet should be provided for the
experlment. This area, of course, should
‘be clreular to insura tha greatest effi-
‘clency, and, with due regard to .economy,
it should be made up of mirrors rather
small, such as to meet best the require-
ments of cheap\manufacture.

The idea has been-advaneed by some
experts that a small raflecttr wolild be
as qfﬂclent as 4 large one, This ia true
t6 4 degres, but holds geod only In hello- |
graphic transmisslon to small distances
when the aréa covered by the' teflected
‘beam._ {8 no¥ vastly in. excess of that of
the mg:-or. In signaling to Mars, the
effectr ould De exactly propurﬂuqate to
the gggregate surface of the reflectors.
With an area of one-gquarter million
squa.re feet the activity of the reflected
sunlight. at the orlgin/ would be about
-2, 500 horse pPOWer.

’It scarcely need be sta,ted that thesa
mirrors would have to bs ground and poi-
“ished miost carefully. To use ordinary
 commercial plates, as has been suggested,
-would be entirely out of the questibn, for
at such an immense distance the !mper-
fections of surface would fatally interfere
with efﬂalency. Furthermore,  expensive
clock work would have to be employed to
mta.te the reflectors in the mannar of
haliuatats, and provigion would Lave'to be
mada for prote¢tion against destrictive
atmospherlo {nfluénce. It s extramely
doubtful that so formidable an ar ay of
Et‘ppa:atﬂs could be produced for $10,000,-
000, but this {g a consideration of minor
importance to this argument, -

Sight Unlimited in a Vapgum,

If the reflected rays were parallel and
the heavenly bodles devold of atmog-
phares, nothing would be simpler tha.‘n
signaling to Mars, for it is a truth ac-
cepted by physicists that a bundle of
parallel{rays, {in vacuo, would illuminate
an area with the same intensity, whether
it be near or infinitely rerhote. In other
words, there is no sensible loss in the
transmiagioin of radiant energy through
intetplanetary or vacutous space, This be-
ing the case, could we but penetrate the
prison walls of the atmosphere, we could
clearly perca!ve the smallest object on the
most distant atar; so inconcelvably tenu-
ous, frictionless, rigid, and elastic 1',3 the
medium p’arvad{ng the universe, .

. Th¢ sult’s rays are usgal]y consldered to
be pa.rallel and are virtually sd thmugh
a short trajectory, becduse of the Immensu
distance ¢f the luminary. _But the radla-
tlons, coming from a distance of 93, 000,000
miles, emanate from a sphere £65,000 milgs
in diameter, and, consequently, mast of
themn will fall on the mirrors at an ahgle
less than 00 deerees, with the result of
causing a corresponding divergence of the
| reflected rays. Ow}ng to thé equality of
the angles of incldence and reflection, it
follows that if Mars. weére at Half the
sun's distance, the rays reaching the
planet would-cover an area of about one-
quart&r of that of the solar’ dlsk or in
ruund numbers, 147,000,000,000 square
iniles, “whiéh ' is nearly . 16,400,000,000,000
timea la#%erdhaq t{xat‘ of the mirmrs.
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This’ nﬁeam:r that ‘the lntansttr of ‘the-
raﬂla.tion reeeived -on Mars wuulﬂ ]:a juat .
that many times smaller. - ;
To'convey n definite idea,. it mny be-
Btated that tha' light we get. ffom’ the -
‘moon ig ﬁﬂﬂﬂﬂﬁ times feebler than that of
.the sun. .&murdingly, even under thEE-EI
purely- theoretical' conditiony the Pickera
ing apparatus could do no more than pro-.
duce an illuminztion ﬂ?-mcmm times -
feebler than that of o full moon, ur-_
1,000 times weaker than that of Vénus. =

Atmosphere the. Chief nb:tgele.

The preceding is based on the asspymp-"
tion that there is nothing in the path of
the reflected rays except the tenuous me-
(dlum fllling all space. But the planetd.
hava atmospheres which ahsr:rrb angd res
fract, We, gee remr:rta objects less “dis--
tinetly, we *perceive Eta.rs long after they
|ha1l-e fallerr below the. horlzon, This is -
due to absorption and refraction of the.
rays passing throfigh the air, %Vhile these'
effects cannot be exactly estimated, it is
certaln that the atmosphere is the chief
 impedimert to the study of the heavens.’
| By loeating our observatories one mile
'above sea level the .quantity of matter-
which the rays have to transverse on thelr -
way 1o the planet is reduced to one-third. .
But;gl!:ls the air becomes less densg, there
| is commparatively little galn to be derived
| from greater elevation. What chance -
wolld there be that the reflected rays, re-
duced to an Intensity far below that esti-
lmated above, would produce a visible sig- -
nal on Mars? Thongh I do not deny this-
pésai‘ullity, a&ll evidence points to the con--
trary.

Lowell, a trained and raatlesﬁ nhservar.
who has made the study nf_Mars his epe-
elalty and is working under ideal condi-
tions, has been go far unable to pearcelvs _
a lght effect of the magnitude such ag
tha proposed sglgnaling apparatus might .
produce there., Phobos, the smaller of
the two satellites of Mars—from seven tq,

ten miles ino diameter—can only be sesn at
short intervals when the pla.net Is in op-

posltion, The satellite presents to us.afi.
area of approximately fifty square miles,
reflecting sunlight at least as well d8°
ordinary garth, which has little. over.
one~twelfth of the power of a mirrog. ™
Stated otherwise, an equilvalent effect st
that distance would be produced by mire
rors covering four square miles, which™
means two square miles of the sama re-’
‘flectors If located on earih, as It -re+
celves sunilght of twice the intensity.
‘Now this 1s an area 222 times Ilarger -
than that of the ten-million-doHar re-
flector, and yet Fhobos is hardly per- .
gepiible. It I3 true that the observaiion
of the satellite Is rendered difficult by tha.
glare of its mother planet. But this. iy

offset by the fact that it is In vacuum a.nd
that its yrays suffer little diminuticon

through absorption and refraction of the
earth’'s atmosphere. °

-

Mirrnr Sipnals Imbpossible Nn'_#.

What has been stated is- thought suf-’
fielent to econvincs the reader that thers
is little to be expected from the plan:un-
der ‘iiscussicn.- The idea naturally pre--
sents itself that mirrors might bhe manu- -
factured which will reflect sunlight In
paraliel beams. For the time being this.
is a task beyr.md human power, but no
one can set-a limit to the future B.ch’lwe-
ment of man. :

Still .more : iuerrectiva would msr *‘tna ate
tempt of. s!gnaﬂng in the manner proih,
 posed by Dr. “wwilliam R. Brookd ‘and ofh-"
ers, by artificial light, as the elactrie ‘are:
‘In order to obtain a reflected lighteactive’
ity of 2,500 horsepower it would be neces- -
sary to install & power plant of not less
than 705,000 horsepower, which, with'sits’
turbineg, ﬁy‘namos, parabolic reflectors :
and other puaphernslia, wnulﬂ probably -
cost more than mou-mnoo While this_
method wauld pérmit operations at favor-
abla times, whé"n the earth is nearer to,
and has its dark gidd turned toward Mars,.-
it has ‘the _disadvantage of involving the
use of refl cted ravs necessarily more di-
yergent than those of the sun, it being
nnpossibla to construct mirrors “of the -
required perfection, and, without their .
uge, the reys wouid be scattered io such
an exten?that the efiect would be much

smaller.
Reflecting surfaces of grea-.t extent can

ha had readily. Prof. R. W Wood makes

the odd suggestion of using the white
alkalf desert of .the southwest for the"
purpc-se Prof. E. Doolittle advises the .
employment of large geometrical figures:
In my -opinign none of these suggestions
iy femsfble. The; trouble is, that the
earth itself s a reflector, not efflcient, 1t.
is true, but what it lacks in this respect
{s morg than made up by the Immensity
‘of its area, To convey a perceptible sle-

nal in this manmner it might requlre. as
much as 100 dquare miles reflecting aur- :
|fﬂce

| . Wireless Offers thc Best Plnn. .

But there {s one method of putiing. our-
selves, in touch with other /planats‘-
Though not eagy of exechtion, it Is- sim=
ple in principle A. circuit properly de-
signed and arranged Is connected. with
one. of it ends: fo an insulated terminal’

.at some helglitaand with the ‘other tn
-earth. Inducth;aly linked with It Is an- .

other cireuit ~in which electrical oscilla-
tions of great Intensity are set up by
|meana now familiar to electriclans.. Thia,
combination of gpparatus is known as my .
wireless transmitter.

By careful attunement of the circu!tl
the expert can produce a vibration of ex«
tracrdinary power, but wherd certaln ar<:
tifices, whick 1 have ndt yet ﬂesuﬂhﬁﬁ.
are resorted to the oselllation reaehea
transeending intenslty, By this means, as -
told in my published tenchnical ‘records,”
I have passed a powerful current \around
the globe and attained activities of many
milliong of horse power., Assuming- only.
a rate of 13,000,000, readily dbtainable; ‘it
“Is 6,000 times moye than thadt prﬁﬂucea.ﬁlar
by the Plckering mirrors.

But, m:r method has other and - sf_ﬂ]‘.
greater advantages, By its emplnytment
the electrician on Mars, instead r:lf utlliz-
ing the erergy received by a fe‘w the u-
sand squarg-feet of area, as in a p
bolie reflector, is enabled to cnncentra.ta
in his instrument the energy received by
dozens of square miles, thus multiplying .
the effect many thousands of times, Nor.
is this all. By proper methiods. and de-
vices he can magnify the recelved effect_f
as many times again. ~

It is evident, then, that in my exper!-

merts in 1899 and 1000, I have alreaﬂ:r:
'produceﬂ disturbances on Mars incom-

parably more powerful than cculd be at--
tafned by any ilght reflecmrs, huwever-
large. ’ '

Tiectrical science Is now so far ad—_
vanced that our ahility of flashing a slg- ;
‘nal to a planet Is expenmenta!]}- demon--
strated. The guestion is, When wi]‘.l hu='
manity witness thal great triumph, Th]s_
i{s easily answered. The moment - wa«nb—i
tain absolute evidences that an? intelli--
gent effort is belng made in some .other,

world to this effect interplanetary tmns.r
mission of Intalligenca can be Eﬂnsidered.,
as an accomplished fact. A prlmitivﬁ un-,
derstanding - ca.n be reached quickly wi’th..,
.out ditflenity, . A cumplete excha,ngu nf,
| {ideas 15" a -greater problam., but susqg,,,-
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