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“That question is a good deal easier
1o ask than to answer,’ was the reply.
“‘] have spent years in watching it and
trying to iearn something about it. 1
have discovered some things, but I
should have to know a great deal moare
belore [ could adequately answer that
question. I spent three vears in the
study of the spots on the sun before I
was ready to make any announcements
~<concerning them, and during the waking
bours of those three years the sun’s tace

was almost constantly be:ore nie. Havej

‘you ever looked at it in a telescope? Do

ou appreciate what watching the sun
1s?  In the first place, the face of the sun
in atelescope is almost always quivering.
Qur atmosphere makes it seem to move
to and !ro in waves, and looking at it is
like looking at a flickerinz candle, so
that if its surface were ever so Dear it
would be bard to make out the details
But then, it is. of course, te¢ally an enor-
mous way off, so that these details are
also lost from its remoteness.”

“Can you give me an idea how far off
it is?”

“i have tried in one of my popular
writings to do that by a borrowed illus-
tra ion,” replied Mr. Langley. *For in.
stance, you touch your fnger to.a can-
dle, and in a fractiun of a second your
brain announces the pain ‘The seusa-
tion has traveled along the nerve to the
brain almost simultaneously, but the
speed hus been measured. Suppose you
had an arm which would reach from the
earth to the sun, and you ceuld put the
-tips of your fingers on that glowing mass
of fire It would be a littie more than
one hundred years (it you could live so
long) before you could know that your
fingers were being buroed, Well, the
rays of the sun have to come all that
-distance before they reach you, and the
last miles uf their journey are through
waves of healed air, which makes the
sun seem to fl cker so, while beyond
and behind all thisalmout all its brighiest
surface is in real actual maotion, shiiting
here and there with a velocity many
hundred times that of a cannon ball
“These real changes may last for a sec-
ond or a minute, and special phenomena
may occur in the twinkling of an eye
In my studies of the sun spots I had to
have a paper and pencil before meas |
looked through the telescope to record
these changes as they went on, in order
to catch their varying expressions on the
supn’s face,

“j cannot describe 1o you the wonders
which are going om there. I found,
bowever, that in order to do my work
well, I must learn something more than
the mechanical drawing which was all I
knew, and as these studies went on, I
learned to draw and paint sufficiently
well to make my records. Since then
have drawn hundreds of sun spots, and
the works which I have published have
been illustrated with my own drawings
ol them.”

At this poinot in the conversation Sec-
retary Langley had one of these former
drawings o! a sun spot laid upon the ta-
ble. It was, in fact, a beantitul painting
about 12x14 inches in size, of what
seemed to be a snowy surface, with a
large black area in the middle, crossed
by strange lines of light, blending in
fantastic outhines like the trost figures on
a pane of glass.

“That,”' said he, *'is a spot which I
saw in 1873. It remained about twenty
minutes in the field of the telescope, and
it looks fust as I saw it- You notice all

of 1"

around it is white. The sun does not
look like a ball of fire when you see it
in a telescope. It appears more frozen
than hot. @i looks much like the mol-
ten white iron in a great puddling fur-
nace. You cannot see its beauty in the
drawing, nor can you appteciate its siza»
That spot which I have there drawn
was 50 big that the earth could have
been dropped into it without touching
the sides. Fach of those bright gossa-
met-like threads is about 6.ooo miles
long, and that spot covered more than a
thousand million square miles of the
sun’s face. It had an area five times
that of the whole surface of the earth.
A little edge of it broke up apd dissolved
while | fooked at it, which was bigger
than the whole United States. It was
all 1n m~tion, and its seething particles
were flying about at the rate of fifty
miles a second along the surface uader
which [ could see probably some thiou-
sands of miles into the darkness below,
up from which came volumes of intense-
ly heated whirling vapor.”

“How could you look at the sun so
long, Mr. Langiey, without hurting
your eyes?'’

‘[ could not have done it,” was the
reply, **had I used nothing but my eves.
[ had first to invent an instrument to
take the place of the incomplete nieans
used by Sir Williatn Herschel in order
to see the sun by refl:ciion. The rays
come to the focus of the telescope in
blinding brightness, producing a heat
sufficient to meit iron, but these rays
have sides to them, and by mirrors
placed at diflerent angles they can be so
teflected that there is no more heat and
light than 1 choose to bhave. 1 have
gazed at the sun for five bours at a
stretch with this instrument, and have
1elt 1o more fatigue than I would have
feit from reading a book."

"“"How about the heat of the sun, Mr
Langley? Can you give me some idea

“Putting it briefly, it is enormous be-
yond conception, lor there is enough to
warm two thousand million weorlds like
ours, aud every minule there is enough
of 1the sun’s heat f{ailling on the earth to
raise to boiling thirty-seven thousand
million tons of water. But this heat
which falls on the earth is not a thou-
sandth part of one per cent of what the
sun sends elsewhere, and all the coal
beds of Pennsylvania, for instance,
though they can supply the country for
hunareds of vears, would not keep up
this heat during the one-1thousandth part
ot a second. Now, when you think that
these enormous figures are not exag-
gerations, but within the truth, you have
ipgive up the idea of grasping the
amount of the sun's heat as incouceiv-
able."

“Will we ever be able to use this heat
mechanically?”

*That remains to be seen, The force
is there. The method of preserving and
applying it econoemically has yet to he
invented. My experiments on Mt
Whitney, in the Sierra Nevadas, showed
tnat it we could save it all and use it tor
our steam engines it would give about a
horse power tor every square yard of
ground. We hear a great deal about
the immense power fronithe recent utii
zation of Niagara, but the sun power
which is, 50 to speak, wasted daily on
this little District of Columbia is hun-
dreds and hundreds of times as great.
The beat on the service of 1be Island ol

Manhattan or that occupied by London

r,

could at noontide drive all the steam
engimes of ithe world. So far there have
been no practical inventions for utiliza-
tion of this enormous power. At the
Paris exposition of 1878 1there was a re-
flector which drove a steam engine
wiltich worked a priniing press. Ericsson
made a solar engine which it was
thought might be used in the pumping
up of the walers on desert lands. The
probability is that the day will come
when we will use all this force. When
it does the deserts of the world, with
their engrmous sun powen, may become
the great centers of manufaciure and of
civiliz wion.”

I next asked Mr. Langley some ques-
tions as aerial navigation. He was dis-
inclined to talk about the subject, and
he gave me to understand that the siate-
ments made by the press concerning
him 1o this connection had been made
without his ambority. It is well known,
however, that in his published scientific
writings on acrodytiamics Mr. lLangley
has described his discoverv ol [acts
whech greatly alter our former supposed
knowledge on tlus subject, and that
though he hzs not there underiaken to
describe any flying machine, as he is
poputarly supposed to have dune, he
has made experiments whicli show thai
mechanical Aight is far from impossible.
Thus, by a proper apphcation and di-
reciion of the lorce and the speed, he
has su tained solid brass plates upon
the air with an incredinly smal! display
of energy. He did this many years ago, .
and at Pittsburg he made thousands of
experiments which show that there are
certain shapes in which mutter can be
disposed so that the more rapidly it
moves through the ait in one sense, the
less power it 1akes to move it, and that
solid models can be thus made to skim,
as it were, along the viewless air, as a
zkater skims along the surface of thin
ice; the laster you go in either case,
the less danger there being of falling
down. As tar as | couldjuage {rom my
tatk with him, his experiments show
that the soaring birds have an intuitive
knowledge of certain propzrties of the
air, which have been only recently de-
veloped through these experimens, and
that by these they navigaie the air al-
most without eflort in a way which there
is no reason to think that it is impossi-
ble we can do, il not by our aided
strength, at any rate by means of such
engines as are recently being built,
With regard to this be spoke o! the fact
that such birds even about Washington
may be seen rising and falling, soariog
up and sailng down, and moving in cir-
cles without any flapping of their wings.

Said he: “Did you ever think what a
physical miracle it is for such a bird as
one of our common turkey buzzards to
fly in the way it does? You may see
them apy day along the Potomac, float-
ing in the air with hardly the movement
of a feather, These birds weigh from
five to ten pounds; they are far heavier
than the air which they displace; they
are absuvlutely heavier than so many
flatirons. I suppose if men saw canoon
balis foating through the air like soap
bubbles they would lock on it as sur-
prising, il not as a milracle, The only
reason that we are not surprised at the
soaring bird is that we have seen it from
our chudhood, Perbaps it we bhad seen
caanon balls floating in the air from our
childhood we should not stop to 1nquire
bow 1bey did it any more than we de
bow the buzzards doit. 1 am speaking



