“CROSSING THE ATLANTIC FEASIBLE” SAYS PROF. ROTCH OF HARVARD

CHART of

the ocean of the air. ¢ by

the Arooping lids thit somehow seem

a rqractiacl working guide tojto be the distinctive mark of the ;n‘ia-

< wind currents. by which the  tor. Prof. Botch might well be taken at
aeronaut or aviator max ‘‘lay : first glance 23 one of the brothers of .

his ceaurse ™ almost zs confidently as’ the air. But here the resemblance ends,
docz a ship's navigatur. has teen nearly ‘for he has viewed the navigation prob-
compicted by Prof. A. Lawrence Roten lem »f aeronautics strictly from the
of Harvard. : i disinterested standpoint of science. He .
In view of Walter Wellinan's recent 'is a meteorologist first., and whatever
attempt to aress the Atiantic in the;}:e': i1as done in studying the winds, he
dirigible America. it is noteworthy that!will tel] the inszistent inquirer, is a sub-

‘lman wrote to Prefl. Rotceh for
arnd wns told by the Har-

ngict thut tne steady west
miles

Alr. We
his opininin,
varg meienro
winds hnv.::“:g nt about twenty

Hhour could not be found lower than

n
3.0100 meters. v very nedriy at an alti-
tude of two miles. sir. Wellman's alr-

ship cculd net attain csuch a height. so
the aercnaut was obligea 10
chaneces with what Profl. ltotch de-
zcribes a.s < ¢the va:riabis suriace winds.

Nevertheiess. Prof. Rolen has already
charted courses for flights from this
countryv to Europe and hack again,

courses which s
on a spherical balloon without

fol
o

carry ev
motive power from one continent to an-
ather He - has =zizo laid out the air

janes acreoss this couniry from const to
coast, witn the eddics nd u..u‘ fal-.,.
cxpected 2t cartain ailtitudes 11
tpe vicinity c©f mountain Tanges _a]-
tnoucgh he is not prepared as yei to
give an outline of these 1atter routes.
in fact. Prof. letch does not t.d.I‘(.i to
have hig charts accepted as uut:rfm-‘l.ta-
tive, and defers ratie; i the definitive
(g that he expects wiil be issucd bY

to e

char ed
the Internatinnal Commission for Sciell-
tific . Aeronautics. wihich receives wind
observations taken on certain days

cach month, at tw entyv-five pilaces on
jand and sea in different parts of the
waorld.

That the wind chart with clearly
marked air lances is the next step to-
ward successiial long-distance flights,
however. Prof. Rotch does not doubt for
a moment, and his long-continued work
toward this end was bhezun Lefore there
were any heavier-than-air machines or
any; dirigibles that were more than
clumsy experiments.

A= he expresses his recoilection of
those days, back in the early nineties,
his wind observatiens possessed chief-

ly a prospective value.”  This with a

~n be depended upon to:

1ake his.
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divigion «f his main profession.

A vear after hus graduation from the
Maszachusetts Institute Technolugy
with the class of KK
Blue Hill Jdleteorulogical
11 the summit of Gredt Biue Hill
inighest point
Fark Rneservation., and since then he
has made this pr Ubdb]V the most ta-
mous private es stablishment of its kind
in the country. if not in the world, It
is his personsl enterprise, and he re-
ceived the Prussian Orders of the
Crown and the led ¥agle in recogni-
tion of his studies of the atmosphere
Lefore he was invited tou take the Chair
of Meteoroiogy at Harvard, four years
age.

He
study
and the Bilue
as to his air
reply was chare
a question.

“ \Whyv shoutidn’t the aeronaut ve pro-

onf

the

was seated in his obszervatory
overlooking the Neponset Valley
Hilis when the guestion
chart was biroached., His
creristic, for it came &as

ke {founded tire
Obscrvatory |

ievr-than-air

. ———
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He Has Charted the Air Lanes Above the Ocean
and uture Balloon Voyagers Will Have Their
Wind Currents Marked QOut for Them.

it flonts in narder ta make headwny
igainst it. Henece the necessity in tne
case of the balloon without prower, and
the advisalility of the ailrship or heav-
machine to seek o favora-
ble current in the aerial ocean,

U Nince the favorasle current

may lie

“at 4 considerabie height, the Halloon is

in ,Boston's Metropeolitan

“ure of this wind would be

vided vith as much help as we can give |

him. as much as the navigator of

» nguatic vehicles?”

He paused next to disclaim any great
e embodied in his air
chart by sayving that one of his assist-
ants has been working out certain
averages of velocity and direction.
Then he turned to the big questmn of
such a chart by gaying:

* 1t is evident that the currents :in,.
the various levels of tire atmosphere
are of vastuy
aervonaul than are the ocean currents ov
surface winds to the gailor, since the
winds above the earth's surface blow
much faster than the surface winds,
and aerial machines are considerably
more bulky than aquatic vehicles of the
same carrying capacity.

“* Moreover, a balloon or flyving ma-
chine, wholly iminersed in one medium,

v

emile, as if ie still recalls the jokes that| cannot tack, as a ship floating in the

were then ma

of men who were tryving to fly but also:

of those who took these attempts seri-
ously.

de not only at the expense { water can advance partly into the wind.

Consequently a balloon without motive
power can only drift with the current,
and a dirigible balloon or flying ma-

A tall;y spare man, with a well-tanned' chine must possess a proper speed su-
tece and keen gray eyes half sheathed perior to that of the current in which

-
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Lest aalle tu rise into it. As yet the air-
ship or dirigible is limited to heights of
abont a4 mile. 1t was for this reason
that Mr. Wellman could not go up into
the steady west winds between two and
three miles up, and this same difficulty
seems 1o e unavoidable as yet in diri-
zibles that might e said to have lim-
ited lifting pouwer.

“ Probably no aircraft will be able to
stem the tremendonus velocities of the
iigher currents, although the dimin-
izhed density of the air reduces its)
pressure. Thus an increase of velocity
from 9 meters per second to H4 meters
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per second means an increase of press-

ure per square meter from ) kKilograms
to 210 kilograms, but the actual press-
only ©S kilo-
grams at a neight of 8000 meters, or
five miles, The supporting power of

the air is reduced in the same ratio,
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and s<ince the resistance to propulsion!

against tne
increases faster than the density
minishes. it follows that., unless a fa-
vorable current can be found, naviga-
tion at lnw levels is prefera'b]e.-

“ The surface winds are more gusty'!

tnd erratic in their courses because of

more importance to the |the obstacles that break the wind cur-

' rents, obhstacles suchh as mountains,
hills. or tall buildings. At night, when
there are no ascending currents or
changes of temperature, a suitable
level for aerial navigation in Summer
iz at the height of 1,000 meters, or

about five-eighths of a mile, for this is
a region of little wind and of relative

vwarmth and dryness. In the daytime
it is necessarv to ascend abhove the
cumulus clouds which mark the limit of
the varying surface winds.

“ From the observations we have
taken, it is shown that an aireraft ca-
pable of making a speed of 20 miles an

hour would be truly dirigible ft low

averaze wind at any height,
di- .
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levels In the vicinity of Boston Tor one
in two during the Winter half
and on five days in six during the
Sumimer seasan. 1f the dirigible counld
develop a speed of thirty miles an hour
there would be only about thirty days
Winter when it could nat be pru-
mulorl in any direction.

"EXcept for the 'f:.wul sca breezes on
aur  couasts in Suamimer, the sumface
winds in these latitudes are too vari-
able to he «f practical use in aerial nav-

igation. But with aircraft which ecan
adscend into the so-called planetary

winds at a height of 3,000 or 4.000 me--
ters and remuin in the air for several
days certain hizh-level international
routes appear available.

‘“ At this height of Dbetween two and
three miles a spherical balloon should
be able to cross the American continent
Pirom west to east and then cross the!

OQcean at a gpeed of not less
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than 15> meters per second.
an hour, by the drift alone.

"To cross the Atlantie from east to
west, the northeast surface tride winds
could bhe used and the start made from

or A0 miles

the coast of Norihern Africa or the
adjacent islands. This trade wittd sur-
face route would ake the balloon ta
the West Indies at the rate of about
12 metres per sccond. or 25 miles an
- hour.

" These rates are for a balloon with-
out motive power, but for a dirigible
thhat time could be very measurably im-
proved. In fact. for a trip across the
ocean., an airship such as (Mr. Well-
man’'s should make the trip splendid!y
if started from the African coast for
the West Indies. For the trip from the
West Indies eastward again, it is neces-
sary. in order to have a favorable and
certain current, to ascend into the high
altitudes to catch the southwest coun-
ter-trade., which probably furnishes
an air lane {0 the eastward between
the West Indies and Teneriffe or Ma-
deira,

“*The ‘nformation regarding “ind
currents has not been furnished by
aeronauts., but chiefly by meteorologists
operating from the ground and using
sounder btalloons or kites for their ob-
servations. The first experiments with
kites carryving anemometers were made
at the Blue Hill Observatory in 1893,
and the height attained then was only
GOO metres, or three times the height
of the hill. At that time there were no
flving machines, and the dirigible bal-
loon had only been shown to be possible,
so that the information we obtained
possessed chiefly a prospective value.
It was gathered, however, in anticipa-
tion of the day when real flights would
become a fact.

“ The 1International Meteorological
Conference that assembled in Paris in
180G was impressed by the‘recent as-
censions of sounding balloons to great
heights in Kurope, wwvhen automatic re-
cording instruments had been placed
aboard these small aerostats. We had
been doing the same- sort of work at
Blue Hill with sounder balloons and

mtea. * , !

-
L 2]

{

The conference appointed the Inter-

national Commission for Scientific Aero--

nautics, which has since been collecting
data of the free air. There are a nun:-
Perr of observatories where wind tests
are made every day, and besides these
there are on certain specified days in
each month observations taken at some
twenty-five places on land and
thrcughout the world. These observa-
tiong are sgent to the
commission at Strasburg., where they
are codified and published., TWhile in-
tended primarily for the eijucidation of
atmospheric laws much of tire ddata
of valize 33 aerial navigation.

“ In tha xwonrk which we are doing. ex-

Sca
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, 150 a Mmember,
afficers of the!

ploring té4 air by kites and small bal-

loons waile we remaln on the solin
earth, we have gradualix correcied a

great 1xn=saa errorvs. We have found
that in o5rd8® to obtain reliable abserva-
tions of wiwmd conditions at different
heights on different days it is necessary
that these observations be made at a
fixed station. If observations are taken
at the sszuaapeight above sea level they
may shouw catirely different wind colr
ditions on the same day and at the
same time. .

‘** Formerly it was thought that the a

aboveée 2 mountain summit |

conditions
were the same as those at an eqgual
height in the free air, but it iz now
recognized that both tempei‘ature an+l
wind are much influenced by the muss
of the mountain, for the wind is ac-
celerated just above the obstacles like
water passing over a dam.

** Speaking of this property of the
wind. we have found at the Blue Hill
Observatory. 200 meters high., that the
mean velocity for the vear is 7.1
meters per second. or 15,8 miles per
hour. The increase is fastest just above
the hill. At 1,00 meters the velocity
is 10.T nieters per second; at 2.3%
metres, 12..y metres per second: at 3,500
meters, 15.9 meters per second, and at
5,400 meters the velacity is 24.9 meters
per second. This increase continues
until at the height of 9,500 meters, or.
six miles above sea level, we find the!
terrific planetary wind of 80.8 miles
per hoaur.
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““IWe have found that the wvelocityi

of the upper winds in Winter is nearly
twice the rate in Summer. and
exceeds 100 meters per second. or
miles an hour. As to the surface winds,
they Increase neariy twice as fast a:
night as In. the daytime up to about
500 meters or one-third of a mile,
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rapid in-rease.

Prof. Rotch has macde p.ez
servations with szounding ba
only at diffsrent points in ti
try and in northlern Africa. bu
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some five vears
4 expeditinn sent by M. Teissers
Bert to explore the atmesphere s
the tropical Atlantie.

conciusions from these
tnat will play an important pa
the making of the air chart, he

Tezarding

“Over tn2 temperate
giobe the suyurface
Iv changing thneir direction ac
blow around the passin
and low barometric n:
these shifting winds the
aliy westeriy.
of the upper clouds,
recztion of the surface wind
periments with sounding ba
Louis, had a tendency

at neight of a
thousand meters, .\ wind
southeriy quarter geoneratiy
right-handed cdirection.
wind {rom the north
1eft hand.

“In the tropics the wind biows
ilz» from the ncrineasr north  of

nguator., and from the =outneast &
of it, anrd it bas ULeosn assumuied

regions nf

winds are ennst
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areqs nf
SUre.
wind
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in our
iloons a
it to
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11 oM

turned to

directions in order
circuiation may

tiie

in the oppasite
the atmospheric
completed. On
expedition of M.
was confirmed.

trade we found t
allyv turned until
and above the southeast trace
vvas found an overlyving
wind. Above the Equator the
was from the east at all heights.
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de Bort this theory
Above the northeast

decreace
This de
creasze continues to about 1.020 mecers
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above tnhese winas counter-t-adges bhiow

that
be
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gracdu-
becume southwest,
tliere
nortnwest
wind

“ Qf course there are variations that
must be considered. especially in tie
surface winds, . withh the exception of
the tradszs. possibly. but the fact re-

mains that there are air
able for any course if
has & crait that can reach the heil
at <which
are found.
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The surface winds

lanes avail-
the aeronaut

<118

the more reliable currents

are

naturally unreliable in this latitude, and

for a reasonably safe trip from

the

New England or Middle Atlantic States

to Europe the ,airshlp must take
upper lanes.”
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