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OUR PLANT IMMIGRANTS *

AN ACCOUNT OF SOME OF THE RESULTS OF THE WORK OF THE
OFFICE OF SEED AND PLANT INTRODUCTION OF THE
DEPARTMENT OF AGRICULTURE AND OF SOME
OF THE PROBLEMS IN PROCESS
OF SOLUTION

By Davip Faircritp
AGriCULTuRAL ExXrrorEr, 1IN CHARGE oF ForEtGN EXPLORATIONS

HE era of pork and hominy has
=met]l forever in this country,
E::t en short a time ago that our
fathers refer to it as the time of plain
living. What has wronght this change
throughout the table menus of the
country since the days of the Calitornm
old fever? It 15 not the gold helds of
the Pacific slope, nor the indastrinl de-
velopment of the country that has caused
it, 5o much as the introduction of new
food plants. The changes that have been
going on since those wagon caravans fol-
lowed each other across the great plains
have been gigantic, but in no respect
haye they been more remarkable than in
those which Plant Introduction has
brought about.

Slowly at first, with the establishment
of those plants that the immgrants
brought over with them, this work has
gone on, unchremicled by historians, until

today the very things that we lock tpon
as characteristic of great regions of the
country are vast fields and enormous or-
chards of introduced plants.

SOME NOTED IMPORTATIONS

Th&l diﬁs:;:rrr;-r of ﬂll_tlf at Euirt&rmd*s m’ilt
was the inning of the great industr
development of the Pacific coast, but the
introduction by the Catholic Fathers of a
single forage plant—alfnlfa—has turned
two million acres of land into the most
generally proftable farm area of this
country,

These same Fathers brought with them
to their mi=ions olive cuttings, whose
descendants’ today cover thousands of
acres of the best tlled olive orchards in
the world. A few orange cuttings from
the east coast of Brazil, called to the at-
tention of the worll by an Amencin
womman, have grown until they number

* The substance of an address to the National Geographic Society, Felbirunry g, 1906, and
published by permission of the Secretary of Agrivalture.
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their descendants by millions and form
what 15 ane of the characteristic features
of California—its orange groves.

The tomato, which before the war was
a curiosity from Peru and was used to
frighten slaves: imto obedience, because
they thought it poisonons, was grown last
yvear on over half a million acres of gar-
den jand.

The lima bean, whose arrival in this
country no historian his considered
warthy of chronicling, has so grown in
im ce since its introduction, some
time about 1820, that todday special
freipht rates are granted it between
southern Californian and the Atlantic
coast, and thousands of acrex of land
where the rainfall is extremely light are
devoted almost exclusively to the cultiva-
tion af this Peruvian bean,

The potato, from the highlands of
Colombia and Peru; the rhubarb, from
central Asia; the asparagus, from Eng-
land, and even the celery of southern
Europe, have all been, one after the other,
introduced into our fields and gardens.

Though these great changes in the
farm and garden areas of the co
have been wrought in less than a lifetime,
they have still been too slow, and today
changes as far-reaching and important
a5 the introduction of the olive or the
orange are being b ht about by gov-

ernment aid in a surprisingly short time.
The Department of iculture 18
some of the

gmwiﬂg in this country
ings that we now import and for which
we pay annually many millions of dol-
lars ; it is forcing into public notice and
encouraging the trinl of foods that the

le of aother countrmies find excellent
and of which we are ignorant; and it is
!Jflt_ﬂg'irl&' in from all parts of the world
plants that are now wild, but that can be
tamed by breeding with others now in
cultivation, thus contributing to the crea-
tion of fruits amd wvegetables that the
world hag never seen before.

This is the government enterprise of
Plant Introduction—to introduce and es-
tablish in America as many of the valu-
able crops of the world as can be grown

Tur Nartionat Grocraraic MAGAZINE

here : to educate the farmer in their cul-
ture and the poblic in their use; to
increase by this, one of the most powerful
means, the agricultural wealth of the

country.

Gl BARMS AND FARMERS THE BEST IN
THE WUORLD

No mation in the world has an agricul-
tural territory with 8 greater range of
elimatic conditions than the United States
and its possessions. Great Britain, “on
whose the sun never s=ts, has her
colonies scattered through all the pos-
sible ranges of climate, but America has
in one great connected area A territory
that is in its b:}ﬂh to at ri-
tire of fifty degrees below zero in winter
and whose southern tip juts out into the
gone of perpetusl warmth.

This great firm land is peopled from
ane end to the other with pioneers; not
with peasants whose fathers and mﬂ-
fathers were peasants and who follow
blindly in the footsteps of their fore-
fathers, but with men who have the spirit
of change in them and who are looking
for anything that will 13:%:{ better than
what they already have. These pioneers,
through the daily press and by mieans of
the rural free dEE‘IiI"H';:’. are keeping in
touch with the plant mdustries all over
the world. They know what the wheat
crop of the Arq’&m‘iue is likely to be, and
whether Russia’s output of this grain will
affect the price of the wheat in their
stacks, They see accounts of plant cul-
tures in other lands that they would like
to £y in their own fields or gardens, and
they have the time and the money and
the lind necessary; but they cannot get
the seeds or plants to experiment with,
nor do the papers tell enpugh to enable
them to judge whether there i= any
chance of successfully growing these
strange crope on their land.

THEW THINGE TO SROW

Million= of dollars are waiting to be
mmvested in these new crops, and hun-
dreds of thousands of private experi-
menters are ready to try new things.
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A flood of emigration has set in from
our great cities to the country, and the
emigrants are not poor people, nor
ignorant, but are in large the
wealthy and intelligent, few of whom
are willing to follow in the old ways of
farming and gardening. They want
something new to , nat always be-
cause they think it will be more profit-
able, but because they will get more
amusement out of it. To manage a
farmi and make it pay along the old
lines is indeed a accamplishment,
but to take up something entirely new
and prove that it will grow and be
profitable gives the same kind of pleas-
ure that alwavs comes to one who
makes two blades of grow where
one grew before. It is the keen ‘pleas-
ure of di , the old pioneer spirit,
that is turning from the creating of
new business projects into new fAelds
of agriculture. These are the new con-
ditions in American agrienlture that
must be met by new means, and the
Department of Apgriculture, through
the Office of Seed and Plant Introduc-
tion, is striving to meet these demands.
This office, with its small appropriation
of $40,000 a vear for the i ]
of forvign plants, is getting seeds and
plants from the most remote corners of
the world for thousands of private ex-
perimenters and for the state expen-
ment stations of the country. Civer a
dozen new things a day are entered on
the list of new arrivals, and these new
secds or plants arrive by mail, express,
and freight, in quantities varying from
a single cntting in a tin tube to a ton
of seed of some African or Arabian
graimn.

These things are not sent broadcast
over the country; they cannot be had
merely for the asking, Each new ship-
ment represents  a well-thought-out

roblem, for which some preparation
as heen made, and the sectritl- too val-
uibile to be wasted by putting it in the
hands of those who want it merely
because it costs nothing, or who live
in ‘a region which the meteorological
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data: in the office excludes from consid-
eration as a place where the new plant
is likely to find a congenial home. The

‘new arrival goes out to some experi-

ment station or to some one who has
satisfied the office that he has the nec-
gssary means to take care of it and the
soil and climate in which it will be
likely to grow—io experimenters, in
other words, who have demonstrated
their ability to try new plants. These
are chosen from the organized insti-
tutes of research in each state and by
correspondence with private individ-
pals:

AGRICULTURAL EXPLORERS

The securing of these things from
the ends of the earth is o work that has
required the employment of exceptional
men, whose enthusiasm for discovery
would take them into dangerous places
ind whose training had fitted them to
tell at a glance whether there was in a
new plarit the possibility of its utiliza-
tion in this country. These men have
been hotanists in the main, but not col-
lectors of dried plants. They have
been investipators of new crop possi-
bilities, and have kept always in view
the fact that what the cotntry wants is
something that will grow and be profit-
able. The finding of a new species diid
not distract them from the object of
their search, which was to find the
plant, whether new to science or not,
that was wanted for the improvement
of an existing industry or the estab-
hishrment of 2 new one

The ground covered by these agn-
cultural explorers has been great, and
in this work of exploration the office
has been most fortopate in enlisting
the personal support of America’s
greatest traveler; Mr Barbour Lath-
rop, of Chicago. Mr Lathrop, at his
own expense, conducted his explora-
tions for nearly six veurs into most of
the promising plant-growing regions of
the world, talang the writer with hum
in all his travels as his expert.  With
the host of correspondents established
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during these long voyages and those
matle by the various agricultural ex-
plorers that the office itself has kept in
the field, the machinery of pething new
plants is bettor organized in this office
than anywhere else in the world. We
have traversed the Russian steppes and
entered Turkestan, we have scoured
the enast of North Africa from the Suez
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Monumentin Churchyard of Fokushofi, Provines
of Kil, Japan, erected o6 a memorial to the mab
who first introduced citrus fruits into Japan
oo vesrs apo, His naane was Ta i Mo,
and he was sent to Chisa by Imperin] order
to obtnin the citrus feoits, It ook him
nine years 1o secmre the plamts for iotro-
duction. The monument beam thefol-
lowing inscription ; " How Magnifi.
cett is the Reanlt of Taglhs' Work *

Canal to Morocco, wvisiting oases in
which no white man has heen for
twenty-five years; we have investigated
the industries of ltaly, Greece, and
Austro-Hungary; the Valley of the
Nile, with its host of irrigated crops,
has been given a thorough study;
Japitn, with 112 peculiar and suggestive
agriculture, has been drawn uapon by

Tae Natronar GrocrarHIc MAGAZINE

our explorers; India and the Dutch
East Indies, with their wealth of ma-
terial of valae for the warmer portions
of the country, have been touched, but
not yet explored ; Arabian date regions
have been visited and their possibilities
exploited ; Sonth America has been
given & short visit of reconnaissance ;
and East Africa, Cape Colony, and the
Transvaal, Sweden, and Finland have
been wisited but not explored. The
almost unlimited plant regources of the
Chinesge Kingdom are being probed b
a trained agricultural explorer, Mr
Frank N, Myer. Hosts of things are
coming in from his explorations that
we arc not yet in a position to talk
abont, since few of them have leit the
coal chambers in which they will re-
main unti] planting time, in the spring.
Hardier persimmons and peaches from
the original home of the peach, interest-
ing new grapes, luscious Chinese pears,
and hardy bambods are on the long list
of things already en route to America.

A glnnce at the great plant industries
of this coupiry shows that they have
nearly all of them been influenced in
the past and are still being changed and
bettered by the introduction of new
plants.

THE DURDM WHEAT INDUSTEY

The durum wheat, from which the
bread of the common people is made
in Southern Europe and Russia, was
almost an unknown thing on our grain
markets until 1000 but today 1t is a hiv-
ing question in the milling centers of
the Northwest, It i a wheat for the
dry lands, where the ordinary kinds
grow poorly or not at all, and it yields
s much more per acre and i 80 much
surer a crop that, even if it should not
hring the highest prices, it will pay bet-
ter than the less drouth-resistant spe-
cies which Western farmers have hith-
erto tried to grow on the dry farm lands
of the Dakitas and Nebraska.

Custom still fights the innovation of
a new flour, and there are peaple who
think our bread is in danger of being
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deteriorated by the new introdnction :
but they are not the well informed who
have tasted the full-Aavored durum
wheat breads of Spain or Italy or who
realize the greatand growing fature ot
macaroni 45 a food in this country.
American-maile macaroni, preparved
with the best of the old Amercan
wheats; cannot be compared with the
delicate product of a G o factory.
But with the culbore of this durum
wheat in America a change is coming,
and the time may come when we shall
‘ship macaroni to lialy instead of ym-
porting it at the rate of nearly
®2.000,000 worth a year. This innova-
tion in the great wheat industry has
heett the result of the efforts of Mr
M. A. Carleton, who was sent 10 Russin
as an agricultural explorer of the Office
of Plant Introduction in 1858 and 1900,
The office has' distributed thousands of
bushels of the durum wheat varieties
gathered by him from all the Mediter-
rapean and South Russian countries

where it 15 grown.
THE SMYRNA FIG

Omne of the most fascinating events in
the history of plant introduction was the
introduction of the Smyrna fig industry.
The Smyrna fig has always been consid-
ered the finest fig in the world, and be-
yond all competition; so it was natural
that progressive Californians should wish
to see if they could not grow it Ur-
chards were accordingly started in 1830,
They grew well, but the crops of fruit
they bore fell to the ground when quite
green, and it wias evident that some-
thing was lacking to make the industry a
success. A study of fig culture in Smyrna
was made, and it was discovered that a
srocess called caprification was necessary.

'his consisted in hanging in the trees of
the trie Smyrna fig the young fruits of
another variety of figs that are not edible,
but which contain thousands of micro-
scopic wasp-like insects, called Biasto-
phaga, These insects creep out of the
caprifigs. just at the time when the
Smyrna figs are in bloom, and, crawling
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into the latter, they fertilize the hundreds
of small flowers of which the fig 5 com-
posed, and instesl of dropping off like
unfertilized fowers, the Smyrna fgs
grow and ripen. :

The caprifigs were accordingly im-
ported as cuttingss, but in the owner
was o mted when the trees bore, for
it was discoversed that they had left their
tiny insects behind and were worthless,
A final atrtempt was made through the
cambined efforfs of the entomologist of
the De ent of Agricaiture and Mr
W. T. Swingle, of the Bureay of Plant
Industry, and, in 1899, aiter ninetesn
ears of effort, Mr Roding's orchard of
'I"Smyr:m firs was established, It is still
the largest in this country and has been
yielding large crops of delicions fruit.
Sixty-five toms was the ontpot for 1903,
and though in its-infancy the California
smyrna fig industry is already supplying
a portion of the hgs now sald in our
markets, and these are being pat up with
Ia 'I-".J{E:l-ﬂliiiﬁﬁ unknown in their native
and.

TAPAKESE RICE

History tells us that the first rice in this
country was introduced into the Carolinas
in 1605 by the captain of a brig from
Madagascar, who gove some séed to
Governor Smith and his friends to ex-

iment with, and the resalt has been an
mnportant  industry. The rices which
chance introduction had brought in were
Inokesd tTm as the finest in quality in
the worid and were exparted to Edrope;
but with the call for & whiter and a more
palished product than the hand-threshed
rice of plantation days came machine-
polished rice, and the center of the rice
mdustry was transferred to Louisiana
and Texas by the discovery of artesian
wells in thote states. The machine-
polished rice that we buy in'this country
today 15, as every one knows, a truly
heautiful thing to look at, but as tasteless
as the paste that a paperbanger broshes
on his rolls of wall paper. The [leather
rollers of the mmachine nmot only b
off all the fine ooter laver of nutriticus
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matter, and with it the part that gives
favor to the kernels, but they often break

the long, slender grains that characterize
the famous Carclina golden rice. This
breakage is so great that the Louisiana
ETOWers beggeci for assistance, amnd the
new Office of Plant Introduction sent Dr
5. A. Knapp to Japan in scarch of a
chort-kerneled variety that ‘would net
break in the milling process, Today Dir
kKnapp declares that one-half of all the
rice grown in Lowisiani and Texas is the
Kiushu rice that had its origin n the
introduction made in 1800, This new
rice has reduced the breakage from 40
per cent to 10 per cent, and hax at the
game time brought into cufture a more
productive rice. It has not done away
with the pernicious practice of polishing,
but an interest in the unpolished rice has
lately been aroused that, it is hoped, will
leadd to the abandonmert of a practice
which robs the buver of nearly all of the
flavoring matter of the rice and leaves
onlv the starchy portion. It is a dis-
ce that the most intelligent nation in
the world should be so ignorant of the
food value of the crop, on which more
people live than on anv other, that they
should insist upon having their rice made
as shiny as polished glass beads, n]ﬂuju.%lz
in so doing they are throwing away t
best part of it. No rice-eating people
treat their rice as we do; and it is to be
hoped: that the small markets that have
been started for the unpolished rice in
this city and elsewhere will lead o a
general propaganda m its favor.

THE CORSICAX CITRON INDUSTHRY

The Corsican citron is better known to
housewives than to the 'gr:nﬂ'al public,
though a failure to put thin shavings of
candted citron rind into the ndcake
It:t::[:lld' be quickly noticed by the hotse-

LR

Though no one person cats in a vear
any large amount of citron, yet every one
catz a little, and the aggrepate amounts
to over 2,000,000 pounds a year, almost
all of which i3 imported from Italy and
Corsica. To assist a progressive Cali-
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fornian who thought he had the right
kind of land and a dimate in which to
grow the Corsican citron, the writer was
sent to the hirthplace of Napoleon by the

womaologist of the department in 1804,

t was the Arst time [ had evér tried to
get from o foreign le the plants with
which to start an industrv that would
evenititally remove one of its best buyers
tromn the beld and might some time léad
to the appearance of a rival industry, I
wasz nervous and had been advised that
the Corsicans were not inclined to let
scions of their fine citron trees go out of
the country ; 50 on landing at Bastia, the
the port nearest Italy, I pushed through
to the center of the island: and there, in
a small mountain town, perched on one
of the characteristic pinnacles of land,
surrounded by groves of citron, [ made
my mission known to the mavor.

_While waiting for him to bury dne of
his friends in a neighboring village I
strolled about the place and sought by
means of my camera to di the suspi-
cions Of the crowd that gathered uncom-
fortably about me. While 1 stood with
my head under the black focusing cloth,
with a young mother and her child pos-
ing aguinst the stucco wall before me, [
was startled by the touch, not too tle,
either, of the guarde civile of the %
"Fos papiers, 71 vons plail,” was
curt demand, [ replied in Italian that I
had left them at Pasta, at which re-
sponse, ani (o the evident delight of the
crowd, | was marched off to jail. On an
errand that was not likely to be pleasing
if explained to the guard, with no papers
in my pocket, with a captor whose very
lock was enough to terrify any one, and
iy 3 jail that would rival in filthiness amy
that the Inguisition ever had, 1 tI-E:E
there are few men who would not have
paled. Seated in the jail, with the guard
anid his wicked-looking wife glaring at
me, 1 was asked to give an account af the
reason of my visit. This | refused to do,
but endeavored to find out why an
American was arrested for taking pic-
tures of the beauties of this lovely wil-
lage. To my surprise I found that T was
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£, A Field of Spimeless Coctus in Tanis, Planted for fodiler.  See page 104
& Catiel browsing off the Spineless Cactns of Tripolt

L

3. An Orchard of the Carods i full hearing in Spein. See page 190

4 ]Ef"'-l'lllll'rl'l.ll-'l.l'nli -ul"'TII".n- _ =

5. The BEgyvptian Pupovrus.  Most beautifol of water plicits for Flarida slreaqme
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The Shoft-kernelled Jupasese Rive (lat does not hreak in milling.  See page 159
The lomig-kernelled’ Rice witich broke lodly when miiled

A lapanese Colonist {n hia Fiell of Japan Hice in Toxas

Macarond tiade o Naples.  Hxposssd to the dust and dirt of the street

A Haanboo Timber Vard in Japan, See poge 19

A Clutp of the Giant Bamlio in Natal, South Afces

Trees of the HEas Tndlan Mango, The noted Bombay variety. See page 183
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raken for an Iwmban spy, and the exami-
nation of all my belongings only =erverd
to increase the suspicion, for it revealed
[talian notes on abstruse hotanical sub-
jeete,  For howrs [ fought in poor Talian
tor a relénse, but not watil [ found, ina

ket that  had been  overlpoked, s

reasiity check for some small amount.
and insisted that this was my paper of
citizenship, did the guard reluctantly let
me go, and T left the town as quickly as
| could, cutting from some citron trees
as [ went, however, enonugh scions or hod
sticks to graft o small orchard.

It was my pleaspre, ten yeurs after
this, to visit in sonthern California the
orchard that was the result of the intro-
duction of these scrons.  The industry is
an a paving basis today, and Dr West-
lake, of Duarte, has his own fctory in
which he candies a grade of citron that
he claims is more digestible than any
now sald on our markets.

P, & NEW JAPANESE SALAD PLANT

While there is nothing that has beéen
found yet that will compare with let-
tuce #= a salad plant, the JTapinese have
a vegetahble that will give a weleome
vitriety.  In Japan it is as common as
eelery isswith us, and i= so popular that
it 15 canped and sent to this country for
the use of the thousanids of Japanese
who Hve here, It is used eooked with
S0y sance anid in many other ways; but
it might never have been introduced
into America but for the fact that a
young American girl, Miss Fanny El-
dredpe, adopted the thick, Wanched
shobts, two feet long or more, ps a
salad. By shaving them into long.
thin shavings, and serving with a
French dressing, she produced a salad
wi1h a distinet flavor of its own, 2
crispne<s that was unnsual, and a predty
silvery appesrance. It was found to be
a mo=t vigorous grower, resembling a
soft wooded shrub more than anything.
e methods of its eulture were
worked out, and seeds were obtained
ard distribirted to hundreds of private
experunenters scattered from Nowva
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Seota to California and from Maine to.
Florida, and the result has been that
shoots sgitable for the table have been
proviuced in o dozen places, chiefly on
the Atlantic coast, It has wn al-
most if not guite &5 well in Washington
as in fapan, and has shown itseli a
heavy yvielder. Seedhmgs have in one
yerr prodoced  astomishing masses of
roots, from which tities of the
blanchei]l shoots have been grown in a
dark ¢hamber or under a mound of earth.

THE TEGPFICAL MAXGD

Many people think they know what
mangas (aste like becanse they have
gaten somie froit by that name sold in
one of the fruit stores of our cities:
The froits that are offered now as man-
gos are unworthy the name, for they
are troen worthless gseedling trees and are
little more than juicy halls of fibers sat-
urated in turpentine, while the orfiental
mangn ™ a fruit fit to set before a king.
It 15 in fact more richly favored than s
peach and has no more fiber. The trees
grow on poor 5ol and attain an extreme
old age.  They bear enormous crops of
fruit, that make the trees look wheti in
full bearing as though they were cov-
ercd with-a mass of golil.

The first introduction of the FEast
Indian Muolgoba mango was made into
Florida by the Office of Pomology in
1883, From the one tree of this carly
introduction which survived the frecee
of 18G5 has come the new mango crage
that is now at its height among the
Florida planters who have suitable snil

and no frosts or only slight ones. When

this tree, saved from destruction by
Frof. Elbridge Gale, of Mangonia, came
into fruit it wns a revelation . Amer-
ica, to the Western Tropics in faet.
From this one tree thousands of graited
trees are now growing in Florida, and
It will not be long before the mulgoha
is for sale on our markets. ‘T'o meet
the demand for the best mangoes in the
waorld, the office has bronght young
plants of the best varieties from every
region where they are grown, and there
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is now -assembled 1 the green-hogses

of the department the largest and best

selected collection of manmgoes in the
world, These are being fruited in
Florida, and the hest will he propa-

Eatt:d as rapidly as possible for distri-
ution.

SPANISH HARD-SHELLED ALMONIDGS

The Sierras of southeastern Spain pro-
duce most of the long, slender kernelled
almonds which have come =0 rapidly
into favor for salted almonds. Califor-

nia could produce them, as she already

grows the poorer kinds, the soit-shelled,
coarser-flavored sorts. To get these
finer kinds, the famous fordan especially,
the writer explored the almond or-
chards of Malaga and Andalusia, and
cut scions or grafting wood from the
best trees. Much of this materal has
been used in California with success,
biat the Jordon fowers too early, and
another expedition must be made n
search of later Aowering kinds from the
same region to make the hard-shelled
type a success, or else pew regions
must be found in this country where
the Jordan will not be caught by the late
spring frosts,

RERSEEM. THE EoYFLIAN (CLOVEM

The greatest annual irrigated forage
crop for culture in regions with mild
winters is the berseem of the Nile Val-
ley, It is the crop that the Egyptian
felish, or peagdant, has depended upon
for centuries as a-soil-tmprover and as
a plant on which to pasture his cattle
and other animals of the farm. Planted
in the late autummn, it grows so rapidly
that before the next June it will yield
four cuttings of a most nutritions fod-
der that may be pastured upon, fed
green, of made into hay, No other
plant known should be so well suited to
grow in those newly opened up, irre-
gated regions of Arizona and California
whenever the settlerzs learn to grow
high-priced annual crops instead of al
falfa, which is the mamn plant industry
in that region now. Berseem will not

18qg

come into competition with alfalfa, for
it 15 an annual, while alfalfa is a peren-
nial, and therefore not suited to grow in
rotation with crops like cotton, melons,
cor other annuals, 'The trals so far
miade with berseem are encouraging,
and the plant has seeded at wvarious
ﬁTanta in California and acre plots of it
ave been grown.

THE DATE-PALM TNDUSTEY

The transfer from the great deserts
af the old warld to those of the new of
the umiqque date industry is an accom-
plishment of which the government
may well be proud. It is something
that private enterprise would not have
undertaken for decades to come, and
the name of M+ Walter T. Swingle will
be alwavs associated with this new in-
dustry. Though the attention of the
public wae first atiracted to the possi-
bilities of growing the f[oreign date
palm in this country through chanece
seedlings that bore fmit, and through
an early introduction of the pomologist
of the department, it was the explora-
tion trip of Mr Swingle to the Desert
of Sahara in 1890 that first proved the
feasibility of starting commercial date
plantations in Arizona and California.
From the timewhen the first large ship-
ment of palm suckers reached the
Southwest until the present, the Office
of Plant Introduction has had an ex-
plorer in some one or other of the great
date regions of the old world gathering
plants for the government plantations,
Today the list of introduced varieties
numbers aver 7o, and more than 3,000
palms, large and small, have been im-
ported and planted out.  The best sorts
from Egvptian oases, selected kinds
from the valley of the Tigris, the fa-
mous dates of southern Tunis, and
even the varieties from uncivilized Bel-
uchistan, have been gathered into what
can proudly be called the best collec-
tion of date wvarieties in the world.
This search through the deserts of the
world has revealed the fact that the
dates of our markets are only one or
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two kinde of the host of sorts known to
the true date eaters, the Armbs, and
that those we prize as delicdacies are by
o means looked upon by the desert-
dwellers as their best.  The search has
brought to light ay well the hard, dry
date, which Amertcans do not know at
all, and which they will learn to appre-
giate as a food, just as the Arab has
Already Egyptian ‘and Algerian im-
ported palms have borne and ripened
fruit, and many persons in cloge touch
and sympathy with the work have sam-
pled the hrst fruits of the newly intro-
duced industry.

To all of us who have scen the date
paim torests of the old world deserts
and who have followed the progress of
the experiments in this country; the
Lindscape of the deserts of Anzona
atid California will not long be thought
of without the presence of these stately
plants that have so much that is hiblical
and ancient about them.

THE CAROR TREE OR 5T JOHN S BREAD

No tree of the Mediterranean region
is more beautiful than the Italian car-
rubo, the carob or St John's bread of the
English. In Sicily it is under its shade
that the tired tounst stops to rest, and in
Spain it 15 the orchards of the algaroba
that attract his attention by their dark-
green foliage and picturesque form. Few
realize that this tree i3 seldom planted
tor its shade or for its landscape effect,
but for ts pods,

These are born in profnsion and are
most highly prized as todider. There are
carob-sellers in Spein, just as theére are
barley-buyers here, and these sellers ex-
part their carobs to this conntry in large
quantities. The thick brown pods are
full of a sweet honey-like fluid that rups
out if you break them open. Catrle and
horses are exceedingly fond of them, and
children eat them, too, even i this. land
of cheap candies. Their nutritive value
15 high, so high m fact that o Wiseonsin
manofacturer makes one of the best ealf
foods on the market out of them.

The carob has already found a home

Tue Narionaln GeocrarHic MAGAZINE

in our West, and there are froiting trees
near los Armgreles to prove that it has
come to StAv. '

FLEYFTIAN, COTTON TRTRODUCTION

America = the greatest cotton=produc-
ing country in the world, but neverthe-
less dver tigzoon bales of cotton were
mmported from Egyvpt in 18g9.  There
are distinctly different kinds of this grea
staple, and the Egyptian cotton supplies
n different demand from the so-
called upland eotton of this country, It
5@ varioty with a long, very silky and
erintkly fiber of a light-brown color, and
has beenn founmd better than the upland
for the manufacture of stockings and
undlerwear and for mixing with sillle I
15 not the equal of the Seal [sland cotton
that is grown on the islands off the
Atlantic coast, but the area in which the
Sea lslamd varietics can be grown is
very hoited and the supply is disposed
of at fancy prices, 1t was thought that
the Egyptian cotton might be success-
fully grown in the South, and numerous
attempts to mtroduce it have been made
by the department; but while the plants
grew well, they proved poor yielders,
and their cultore has been abanidoned,
although Iir H. ]. Webber has since
made a large quantity of ltl}-hrldfa between
this Egvptian cotton and the upland sorts
and these are more promising.

In the great Colorado River valley,
however, which is the American Eg}'m.
and has its dry, mild climate, its irniga-
tion systemns, and its long growing sca-
son, the [Lgyvptian cotton promises much.,
There fields of it have been grown that
resemble in almost every way the great
ficlids alony the Nile, and with the rapid
increase i population that s taln
place along the Colorado River wiﬁ
come the demand for this, the great
maney-making crop of Egypt.

ALFALFAS FROM TURKESTAN AND ARARIA

From many standpoints alinlfa is the
greatest forage crop in the world, and
when its immense money value is con-
sidered the importance of a better va-
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Fhaolo Iram 17 & Pepoarbment of AgricalinTe

A Sample Cotting amd the way it & put up and mailed 1o the Department of
Agniculture

rety, that custs 'po more o grow thin
Thu_-lu:-r-'[i]};Lr_'.. onie, becomes apparent

It found  its way inlo this  coamntrs
probably from Asia Mmor or Arab
through the roundabout way of Chile
Smee it mmttoduction by the Friars In
the ffties, its culture has spread, antil
the area coversd by 1t 15 cver 2,000,000
ACTES,

With the thoupht that there was no
reasonn why this Chilean alfalia should
he the hest in the world, Mr N, E, Han
sert, the first explorer of the office,
browght hiome with lnm seeds of alfalfa
which he foumd en his explonmg trip to
the steppes of Sibertan and  RKussan
Turkestan,

[t i only griown there in small patelies,
that are cut with sickles i a most prim
itive  fashion [Hstributed in large
amonnis, this-seed has proven to be of a

vartetyv  more  feststant o drouth  and
alkali than the ordimarcy kind, and it o1s
now being griwn i ache arcas i many
parts of the West, While m Arabia three
vears agn the wnter found and smported
secel of an alfalfa whach the Arab date-
prowers cualtvate, and  this lms made
stich an unmsual growth in the irrigated
regions of the Southwest that the farm-
crs think they can get an extra cutfing
of hay from if each season.

FTHE MALIY HUORSERADNSI FROM BUHEMIA

Horeerpdish culture in this country
has been grenerally neglected.  Until the
wtrdduction by the CMhee of Plant Intro-
duetion of the famotis Malin horseradish,
only one sort, the common Amertcat,
was known. In a little village nesr
Vienna the best horzeradish in the world
s grown. | here are two or more other
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Packing Figs in o Smyrna Fig Establishment
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Mstributing Insect-laden Figs in a Smiyrna Fig Orchard in

flowers

strts [hat are I'Ll.""I_L'_l'lIi":"l i the markets
Earope, but o larpe!
rootsE, these are mot 20 hne Hivored nor
0 CTISP as the A Fer, ae 1t 18
el "The methode of the Malin pHide-
ants, oo,
m Amertea, and it owaks '.|;--|r3,;|1l At One

1 : i
ekt suld ns

il
|:I'|||'|'|'|1'r

are superior to those pragiiced
time that to this difference in method ol
citltivation mather than o the varety
iteelf was to be attriboted 18 fuperiormy
The introduction of the Malin
however, has proven that 5t 15 a SUPErar
ket I New = tlrewater
[Mmrke, ome of the first men to et the Toots
prew over six acres this season, Though
he had on the samwe kind of =il ol 2ul-
joining the plat where he cultivated the
Malin., the American sort, 1t vielded o
ton of roots more than the native kmd.
was several weeks earlier in coming o

rools,

3oy, ot

Crubiforsie

Fliista (il George . Rocding, of Fremoo

arder to fertilize the

Soir page 183

maturity, thus commanding a Highes
hriste i1 the |_'.':T1I_'.' qeason, and |'|"|'.'-'|JI:E'i
a larper, more regular root.  These

. characters combined have
made the Malin borserndish a much bet-
ter paving One than any ather, ElL"i‘.iTI:j;
the planter %100 an acre more than the
ATTErICAT,

Tlits 15 n-emiall industry, 1t is true, bot
in a dgingle county In that state it has
orown from the production of a few
huandred pounds o yedar to that of more
'_|'|_|_r| s N 1.=.=hi._'.!l. Mica1s A '.|I'=."E.'::I.I'I.."lj
ncrease in five vears in the earming
power of a COImInunity

L]
b |':;.||||

LEks LA

FHE MANGOSTEEN Fiou MALAY

ARCHITELALA)

i= not in the whole range of

There
3 singie one that  surpasses the

TS
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tropical mangosteen in debieate Aavor or
i beauty; anid yet, because the West
Indies do not grow it, Americans whao
stay at home cannot taste it Trees, fow
monomber, it is true, are tow grownin
Jamarea, Trimdad, and even in Hawaii,
but the propaganda i jts favor has not
vet been maide and we are now pushing
an investigntion to establish it as 3 new
industry in Porto Rico, Hawaii, and on the
Panama Cannl Zone. The mangosteen his
a poor root system and it 18 one of the
lines of research we are following to find
among the near relatives of the gpecies a
form that has better roots anid that will
serve as a stock upon which to graft the
mare delicate mangosteen.  The genns
tor which this wonderiul fruit belongs lias
at least fifteen edible species m i, few,
if any, being known to those who have
not made them a specinl stody. It bas a
beautiful white frut pulp, more delicate

than that of a plum, and a flavor that s

midescribably  delicate  amd  delicions,
while its purple brown rimd will (distin-
gmshoar frome all other fros amnd make it
bring fancy prices wherever it is offered
for =ile.

THE TURNA, A FRIUTIT AND, FODDER PLANT
FiOR TIIF, DESERTS

The prickly pear, or tuna, is a fruit th
all those who have been in Mexico or
Italy or who have visited southern Spain
have seen and perhaps tasted:  Tew,
probably, have thought that this froit
was the prodoct of a cactus that wonld
grow in the dry deserts where scarcely
anything cle will hive, and pradoce fram
on which men can live. It furmishes a
fodder for cittle; too, that, though not of
the hest, s at least good enopeh to make
it worth while to cultivate W 1o the ofd
waorld, and in the new it bas been utilized
by burning off the sharp spines. Na-
tive in Mexico, but introduced into the
Mediterranean region and into  South
Africa at ‘a wvery early date, it has
developed astonishingly there, anmd it
£ frown these parts of the world and
from Mexico that we are getting for Mr
Griffiths, the opuntia expert of the tle-

The Namonan GeocrarHic Macazing

llhurllm:tl.l. all the different varieties.
hese he is growing i special gardens
in Californta, anmd it 1s safe to say that he
hns already assembled there the larg
collections of these plants in the world.

The newspapers have quoted Mr
Luther Burbank as clsimung to be the
origmator, of the spineless cictns. 1 do
not think that he ‘eladms this, but he does
thirk that the so-called spineless forms
that the Chhce of Plamt Introduction has
brought in are not perfectlv spineless,
and that he can by breeding and selec-
tion remove every yestige of the long
spumes, B also the almeost microscom
spieatles that are even more objectionable
than the spines, or at least quite a= much
5L,

What sounie of the possihilities of the
opuntia gre Mr Spillman, of the Depart-
ment, hos deseribed i a lecture before
this Saciety, The stuation is one of the
mast fasciniting in the whale range of
plant breeding.  Here is a tremendously
variable desert plant theit can b grown
where ather plants die: one that can be
grown from cmttings as easily as a be-
gonia ; one that vields encrmous erops of
a fruit that is 50 nutritions that in Tonis,
Moroeen, and Sonth Adrica the natives
live on it for tmonths at a time.  Though
it 1% 5o full of seeds that the American
fatls to appreciate it, it 2 a fruit of which
there are in existence almost entirely
seedless variettes from which superior
seediess forms can be made ; a plant the
jointe of which are alrendy used for fod-
der by burming off the spines, making it
of value even in the wild state, and of
which there are nearly spincless forms
now 1n cultivation in ;Iknn-i!-'. Argentina,
and senthern Spain. Adid to this the fact
tat it 15 & tremendously rapid grower
when given water, and that practically
nothing has been done to improve it, and
the preat possibifities of the plant be-
come apparent.

THE CHAYOTE, A NECLECTED WINTER
VEGETABLE

Uinless assisted, it takes a long time
for even good vegetables to become
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nate the lowers
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e Mangosteen, queen of the tropical frmits.  One-half untural eme.  See popes 183-184
‘The begraning of the Governvient’s Date Garvden in Californla.  See pags 18g :

A voronge |l|.'.]ll.lJ ledl AMlulgalu Mupere Tree in Floclda, Ses page 187 :

A basketlal of Japanese Loquats as sold in the market of Malta. Dpee of e mew frotte of oraimine
v woung Calitormin Phate Palm Joaded with frait
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popular. I one could patent them and
eontrol the supply, men would take these
new thngs up and .
they have new breakiast foods, of which
they can comtrol the processed  DBut a
new vegetable, what man of moderate
theatis wants to spend all the time and
money necessary to advertise i, only to
find that his neighbor has waited for a
market, and when such has been ereated
has gone into the culture of the new

etable on a bir seale and iz under-

c;’;mg‘ him 7

The chayote 1= one’ of many  such
neglected opportumities. [t 15 & cucum-
ber-like vegetable, borne on a vine which
can be trained over a
grapevine. It bears large crops of frmt,
AS many-as 300 to the vine, 1 18 a peren-
mial aml does not have to be planted every
vear, as the cucumber does, but goes on
for years producing larger and larger
crops. The fruit keeps excellently, and
as Jate az March can be sent to the
northern marketz.  [ts roots are edible, its
young stems as tender s asparagus,
while its fruits can be prepared in twenty
ways or more. The plant adapts itself
to culture under glass and bears fruits
there, even n the north, though its
natural home 15 mn the West h‘ldicﬁ',, anil
it will not be a profitable outdoor culture
north of the Carolinas

With all these points o its favor,
which were first called to the attention of
the American public by Mr . F. Cook
in a bulletin of the Department, and with
the further fact that it has been for vears
‘a favorite vegeotable among the creoles
of New Orleans, there are today none
of these vegetables to be hal on our
northern markefs.

To bring its good pomts to the at-
teritipn of those who are looking for new
things, the writer mtroduced it to Man-

re Milliard amd Macormick, of the

aldori-Astoria, and the Bellevie-Strat-
ford hotels, These men, whose business
it is to cater to the jaded appetites of the
rich, have pronounced it an excellent
thing, have pnvented new recipes for
cookmg it, and have put it for the first
time on therr ments.

gsh them, l]usl as

irellis just hke a
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[f a small déemand 35 once credted in
otir great cities for this new vegetable,
that tastes like a combination of a deli-
cate cuctimber and 3 squash, with maore
firmness than either, there wall be created
a new mdustry for the South that will
grow as the tomato industry has grown
and support people by its vearly earn-
s,

FLAKT PRONLEMS NoOW IN PROCESS OF

SOLTITION

The work of Plant Introduction i=
not theoretical, but practical in charac-
ter, [ts operations are carried on in
those places where it is needed, and the
problems are. sugpested by practical
mern.  someof the problems which the
depirtment 15 now working on are:
the finding of paving crops tor the
abandoned rice farms of the Carolinas:
the gecuring of some profitable plant
culture for the unemploved hilly re
mons of North Carolina and Georgin
the mmprovement of the brewing bar-
levs of the country: the fitting in of
new erops into the aretic agriculture of
Alaska ; the starting of new industries in
our rrn_-pmul possessions; the increasing
of the fertility of the California or-
chard =oils: the introducing of hardy
fruits into the Northwest; the subst-
tuting of a vialuable for a worthless
cane in the cane brakes of the South,
and the exploiting of a drouth-resistant
nut plant lor California,

The planters of the Carolinas must
have & new crop to grow on the rich
rice lands that are no longer profitable
for rice culture since the great Loms-
wna and Texas rice fields have been
opened up.  The Office of Plant Intro-
duction has suggested the trial of the
Japanese matting rush as one likely to
be a proftable one on these areas, and
15 pldmmg thouganids of seedlings of
the plant, and watching them carefully
to =ee how expensive their cultivation
will be. [t is also experimenting with
a new root crop on the cheap sandy
lands of the region as a possible substi-
tute for the Irish potato, which will not

grow on that sotl
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Original appearance of Salt Lands

There are alse thowsands of anem-
ployed acres of hilly lands in the Caro-
inas where the conditions are good for
the culture of the Japanese plant from
which the finest wmirg ﬂlpapur in the
world is made, and the ce has intro-
duced and planted there thousands of
these plants ta see if they will not de-
velop mto an industry which will util-
e these preat ‘waste aréas,

The barley-growers of the country
are growing millions of bushels of
erain for the brewers; but among the
ﬁ?_;atqj of so-called varieties that are rec-
ognized on the griin markels not one
15 a pure race or breed. The Swoedes
have long since found the use of pure
barleys of great advantage to the brew-
ers, amd their plint-breeders have ¢re=
ated pure types. The Department has
imported these, and thev are now on
extensive frial by the hest barlev-
gTowers in the country.

Alaski, with it5 cool, short summers
and extremely cold, long winters, of-
fers new prablems for Plant Tntroduc-
tion. The ¢rops cultivated by the
farmers of the great plains are acens
tomed to a long, hot summer, and when
tried in Alaska they are caught by the
early autumn frosts before they are

hali mipe, To meet these new condi-
tions, Norway, Sweden, and Finland
have been drawn upon for grains and
vegetables, and the most successful
oats grown in Alaska today are the Fin-
nish black oats that were introduced by
the Liffice of Plant Introduction.

. For the tropical regions of Porto
Riva, Hawnii, the Philippines, anl the
Panama Canal Zone, theére are hosts of
new possibilities openr,  The sisal fiber
importations  from Mexico cost this
conntry over 316,000,000 a year, and we
propose to demonstrate on a practical
scale that the stsal plant will grow in
Porte Rico and supply a share, at least,
of the thousands of miles of binding
twine which the Western farmers use
in their harvest fields,

There are-a host of new fruite which
are common in the oriental tropics and
which would quickly win their way to
popnlar favor on our matkets, waiting
ter be bfoagghit in and made into thriving
industrics. The runadown eoffee varie-
ties neeil mew straing o invigorate
theny, aml it is a possibility that the
wildl eofieds of Abyssinia which Consul
skinner has secured for the De
will bring this about. There are new
root crops like the taro, the vautia, and
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Appenrance of the same Salt Lands two vears after planting of Barseem

the tropical vam that are almost unex-
plored, so far as their possilnhities as
foodd for the white man are concerted,
anid whose excellent gquahties and re
markable yvields put them in the same
rank with the potato.

THE CURIOUS PRGPENTIES OF THR
FENIDGREEK

The great fruit-growers of the Pi-
cific slope, with their thousands of
geres of clean-tilled orchards, hove been
searching for a cover crop that would
imcrease the fertility of their lands and
add the nocessary humus or f-[j:{:_TnJ.hh.
matter to it. We have {orrmied this for
them in the sh: ape of ale ;_:'I.IIII.I[III i85 '|| At
that inhabits the Mediterranean re-
gion—the fenugreek. The sceds of
this plant, curiously enough, are caten
by the Jewish women of Tunmis 1h order
tu make !hu.u! iat, and no vouny Jew
im that regron would think of |||urn|::;:
a girl until the vse of this grain had in-
creased her welght to the fashionable
bedre of 250 or 300 pounds.  “The Bceds
form a part of the expensrve condition
powders thuat stockmen use Lo prepare
their stock {or the fat-stock shows, and
it was for this purpose that our explor-
ers introduced it in the hGrst place.

For the great Northwest, where fruit
trees are killed every winter and none
but the hardiest kinds will grow, the
explorers hivve bromght in from Russia
1:]1|.' hardy Viadimar eherry and forms of
the Siberian crab-apple, with the hope
of at least starting some types of fruit
that will be hardy there.

The “cane brakes” of the Southern
States are thicksts of an American
bamboo whose stems are so brittle that
they are worthless in the arts. Ship
ments of the fapanese timber bamboo,
froem which the thowsand and one bems-
:IEI'II] _J'-ﬁ;!:l.l.'ll_""._'l'ﬁ." 1-i|-i|-|i..{-:" MY T'IET_{.IEI‘.'. lI::l."h'l'.
heen imported and are being tried
those areas to see if they will ot grow
there and oceupy land that today s the
ranging groumd of wild hogs and half-
wilil cattle. |

A DHOUFTH KRERISTAKRT NOUT

housands of acres of slmond or-
chards 1n Calitorma have besn unprafi-
able because the minfall is too li}:ilt L1
the regions where the orchards bave
been started ; and to get 3 more drouth-
resistant mut plant {or these areas the
pistache from the Levant has been
brooght in, and there are now heing set
ont at various places in California small
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pistache orchards, the ploneers of the
new pistache industry, that will some
day make this deliclons nut as common
as the aimond 15, not as a coloring and
Aavoring material for ice creams, but
as g nut for the table, to serve as salted
almonds are now, M Swingle, the en-
thusiastic mtroducer of this out, has
searched throuphout the world for all
the pistache species that can be found,
gone ta use as stocks amd others to
breed from, and there [s every pros
that he will suceeed in introducing nto
the arid regions of the Southwest an
entirely new nat iﬂﬂtlﬁl‘[l}_:.

These are some of the many prob-
lems that the govermment enterprise of
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Plint Introduction is engaged in solv-
ing.

Phey aree problems that private enter-
prise. will mot naturally nndertake;
they are problems that concern the
wealth-producing power of American
sotl ; they are problems that the govern-
ment has shown its ability to solve in a
manneét invalving an insignificant out-
lay of the public funds. They encour-
age the production of food and other
products that we now import from
other lands, and they concern the estab-
lishment of farm industries which, for
generations to come, will support hun-
dreds of thousands, perhaps millions,
of American citizens.

MODERN TRANSMUTATION OF THE
ELEMENTS®

By Sik Wirtriam Ramsay

HE story of helium 1= perhaps

one of the most romantic in the

history of science; and it is o

story of which the last cliapters are still

unwritlen, Originilly sech as 3 spectrun

ling in the chraomosphere of the sun, it

was discovered on the earth twenty-cight

years later: and it has provided the first

authentic case of transmutation—:a prob-

lem which occupied the alchemists from
the sixth century,

On Avgust 18, 1868, an eclipse ot the
sun wie visible in India, Among those
who obssrved it was the celebrated
French astronomer Janssen, and for the
first time 0 spectroscape was emploved to
analyze and trace to its sources the light
evoived by the edie or “limb"™ of the sun.
Tt appeared that enormous prominetces,
moving At an almost mmcredible wate, were
duc to hurricanes of hydrogen, That the
gus blown out bevond the shadow of the
modin was reilly hydrogen was revealed

by the red, bloe-green, and viplet Imes
which characterize its spectrim.. Among
these lines was one occupying nearly the
positinn of the two lines characteristic of
the spectrum of glowing sodium, named
D¢ and 1% by Fraunhofer; and this third
line was characterized as TW by [anssen.
U Oletober 20, 1868, Sir Norman Lock-
yer, i a nate presented to the Royal So-
ciety' by Dir Sharpey, menttonett that he
had “established the existence of three
bright lines” in the “chromosphere,” a
word suggested by Sharpey to denote the
coloted atmasphere surrounding the sun;
one of these was “near X" It was known
thict an mereise of pressure had the effect
of broadening spectrum hines: and Frank-
land and Sir Norman Lockyer were at
first inclined to atiribute this now line to
2 broadening of the sodium lines, owing
tn the pressure of the uprush of

causing the hurricane. However, néiﬁf:;
this hypothesis nor a subseguent one, that

* From the Athenomm,
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the new yellow line might possibly be as-
eribed tu:'rh}rﬂ n, coulil be maintained ;
and lience the hine was attributed to the
existence of an element in the sun un-
known on the earth, and the nime
“helium' was chosen as an appropriale
reminder of the habitat of the element
Among the lines visible in the chromao-
sphere ten are always observed. Of thiese
four may be seen m the hydrogen spee-
trum, one is doe to caloium and four to
lelivum ; there is still one unidu&tifntd with
the spectrum of any known ent; it
has the wave length 531687, and the
source has Deen named Yeoroniom” It
appears at o great height in the solar at-
mosphere, and it is conjectured that it
must be lighter than any known F&i;
Shartly after the discovery ol argon,
in 1884 the notice of one of the discover-
ers was drawn to anaccount by Dr Hille-
braad, of the United States Geological
Survey, of the presence in certain ores
containing uranium of a gas which could
be extracted by an air F“*“iP- Hillehrand

examined the Eﬁtrmm of the gas and
supposed it to nitrogen. It is true
that he saw in it spectrum lines which
could hardly be ascribed to mi : but
on mentioning the fact to his colleagues
he was bantered out of his quest and did
mot follow up the clue. Now, in the
spring of 1895 attemnpts were being made
to catise argon to combunpe, and it was
argued that concervably Hillehrand's gas
might turn out to be argon and might
rive an indieation to a possible com-
d. Consequently a specimen of
clevite—-one of the minerals which Hille-
brand had found to give off the supposed
nitrogen in largest quantity—was pur-
chased and the gas was collected i!mm
it COn o purification it speetrum showed
the presence’ of a briliant yvellow line
almost tdentical in position with the vel-
low lines of sodium. It was soon evident
that the solar gas, helivm, hail been dis-
covered on the earth
The visible spectrom of helium is come-
ﬁndw‘l}' simple, and many of its lines
ve been identified amonp those of the

solar chromosphere. It 15 also to be de-

Tue NatTional Grocrarnaic MaGazing

tected in many of the fixed stars, notably
Capella, Arcturus, Pollux, Sirius, and
Vega. [t is one of the lightest of gases,
being only twice as heavy as hydrogen,
but unlike hydrogen, however, its male-
cules consist of single atoms, whereas
those of hydrogen comsist of paired
atome, which separate only when hydro-
gen enters into combiration with oxvgen
or other elements. This peculiarity ap-
pears to render liquefachion of helium
almost impossible; for while hydrogen
has been liquefied and boils at 422 de-

Fahrenheit below zero, helium has
E:rel!mp‘r'td to —438 degrees Fahrenheit
antl has been compretsed to one-sixtieth
of ite ordinary balk, and yet has shown
no sigm of hquefaction, Indeed, it is now

the only * ent” gns, for it has never
been mnm:n E:uid form.

The minerals which contwin helinm
have one thing in common: they all con-
tain uramium, or thorivm, or lead, or a
mixture of these. Minerils of lead alone
do not show the ¢ of helium: bt
it may be stated that helium 15 an invari-
able eonstituent of ores of uranium and
thorium. It was at first supposed that
such minerals contain helinm m a state of
combination : but thie view could not be
substantiated, for the constituonts of these
ores do not show any téndeney toward
combination with helium. The connec-
tion of this with what follows s very. re-
markable.

The lanation of the fact that com-
pounds of radium discovered by Madame
Curie in 100l are anently at a temn-
perature considerably above that of the
atmosphere, and that they are continually
emitting corpuscules of high velocity, was
miven by Professor Rothérford and Mr
Frederick Soddyin a series of papers com-
municated to the Philosophicn! Magazine.
It i= that radinm and alled bodies are
“disintegrating”"—that their atoms are
spontaneoisly flving to bits. Now, this
view, although new in it= application to
elements, hias long been known to hold
for certain compounds. There is a fear-
fully explosive compound of nitrogen
with chlorine, which on the least touch



Mopern TRANSMUTATION OF THE HLEMENTS

resolves itself suddenly into its constitu-
ent elements, It Is true that hére we have
a molecule composed of atoms “disin-
tegrating™ into atoms which auhw%lucntly
ceunbine to form new molecales of nitro-
gen and of chlorine; but in principle an
analogy may be drawn between the dis-
ruption of the molecnles of an explosive
compound and the disintegration of an
atorn into corpuscules. Professor Ruther-
ford and Mr Soddy showed, however,
that scules which have been proved
by Professor 1. J. Thomson, of Cam-
bridee, fo be excesdingly minute are not
the only products of disintegration of
the radium atom ; the proof wias adduced
that among these products were atoms of
a density comparable with that of hydro-
n and helinm. This hypothesis evi-
E:r.ﬂy adimitted of experimental proof,
and in conjunction with Mr Soddy 1 col-
lected the “emanation” or gas evolved
from salts of radium. We showed that
this gas, presumably of high density, dis-
integrates in its twrn, and that pu'gn 7
reent of it changes into helivm,  What
mes of the remaining 03 per cent 1s

as yet unddecided; still, some hint may
be gained from the foct that a constant
ratio exists between the amount of helinm
obtainable from a minernl and the weight
of lead which it comtains. 1t may be that
lead forms the ultimste product, or at
least one of the ultimate products, of the
disintegration of the atom of emanation,
Another radicactive element, actininm,
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has been shown by s dizseaverer, De-
bierne, also to vield heliym by the dis-
integration of the emanation or gas which
it contindously evolves.

This disruptive change is attended by a
great evolution of heat; for the radioctive
eloments are in @ sense explosive, and
explosipns are always accompanied by a
rize of temperature.  But such stomic ex-
plosions snrpass - degree, to an almost
inconceivable extent, the molecular ex-
plosions with which we are familar.
Could we induce a fragment of radinm
to evolve all its energy at once, the result
would be terrifie, for in the enerpy with
which it parts doring its change it sur-
passss in explosive power our most po-
tetit guncotton by millions of times. It
has been sugyrested that to this or similar
changes are due the continued high tem-
peratiire of the sun and the presence of
helitm in its ¢hromosphere. '

Up to the present no further cases of
transmutation have been observed than
those mentioned—radivm and actinium
into their emanation, and these emana-
tions into helinom, Bot proof is accumu-
lating that many forms of matter with
which we are familiar are also under-
goitig similar chinpe, but at a vastly
slower rate. “The mills of God grind
slowly"—so slowly that many generations
of men must come and go before ocular
proof is obtained of the products of such
passible transmutations,

BRAZIL AND PERU

HE enthusinsm with which Braxil
I and the other republics of South
America are preparing for the
Pan-American at Rio de
Janciro this summer well illustrates the
commercial prosperity and the political
permatience which practically the entire
continent is now enjoying,
Brazil began the twentieth century
with 't7,000,000 people, o territory larger
than that of the United States, and un-

developed resources surpassed by no
country with the possible exception of the
United States and China. Uonsul Seeger
writes as follows:

(O all the South American countries
Brazil is the most extensive. It contains
arl aren of 3,200,000 square miles, is
230 miles long, 2,540 milés wide, and
has & population of 17000000, mostly of
Indian origin. It borders on  every
country of South America except Chile.
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Tle rivers are numerous, among the

largest being the Amagzon, Madeira,
Negro, Para, Tocantins; Parana, and San
Francisco, In the extreme northern part

of the ¢ounlry are the llanos, or grassy
plains, on which roam millions of horses,
many being cauglt and sold in the differ-
eat markets of the world. Central Braxil,
especially that part Iving contiguous to
the Amazon and its tributaries, is called
the silvm, oF forest region; it abounds
Mara rubber and palm trees, mahogany,
and divewoods. The eastern and southern
parts form the great Brazilian platean.
On aceourit of the climatic conditions anil
the fertility of the sotl, this section 1= es-
pecially adapted to the cultivation of the
coffee tree, the production of sugnr, cot-
ton, tobaceo, rice, and froits.  Among the
minerals, besides Id and diamoncls,
iron of superior quality is abundant. The
emerald, ruby, topar, sapphire, gamet,
and other precious stones are found in
conisiderable  quantities.  CQuite  large
quantittes of corn and wheat are grown
in the Amazon basm, but none for éx-
port.

Brazil 15 o country of varted and won-
derful resourdes, and with the imtrodoc-
tdon of op-to-date methods its develop-
ment coyld be extended so that within a
few years it would produce enormously
atul take high rank among the leading
carmimercial countties of the world, The
export trade is incréasing at o very rapid
rate, espocially in' that of robber, which
amounts to millions of dollars annually.
The mtroduction of the bicycle, auto-
mohile, and other rubber-tired wehicles
has given the rubber prodoction an im-
weitte that Has cavsed it to forpe to the
ront as the leading export of the couptry.
The eoffee trade i= being extended and
has o very healthy growh. The United
Stites buys §o per cent of the coffee ex-
ported, which amounted © 3460922074
during the yvear ended June 30, 1004

()i the three leading countries that sold
their products to Brazil in 1oy, Great
Britain eanks first, with $34,076,266, or
28 per cent of the total amount ; Germiany
second, with $15975,118, or 12 per ¢ent;
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the United States, $14.041.970, or 11 per
cent.  The great disparity i the mrmotnt
of gooids sold by Great Britam and the
Linited States to Hrazil presents a prob-
letrn that must be studied by the mano-
factiirers and exportées of this country if
their trade with that and the other South
American conntoics 18 to he extended.

In recent wears a large dmount of
foreign capitnl hes been invested n
Brazilian enterprises, cspecially in the
city of Kio de Janeiro, Sao Paulo, and
in the scuthern states.  German capital-
15ts- have established steamship lines for
eoast service, and Aomerican and Cana-
than capitalists have acgoired the cir
fines, gas works, and telephone service
at Rio de Janeire, the money invested be-
ing cstimated at $235,000,000.

NAVIGATION HETURNS

Pranng the vear 1004 there enteredl at
the several ports of Brasil 17,407 steam-
era and sailing vessels, of 11,879,563 tons,
being an increase of 1,339 in number of
vessels and 811,205 in tonmage. OfF these
13452 vessele or 4,580,544 tons were
Branlian, 1,792 or 3000010 tons were
Brntish; 737 ar 1,730,375 10 were Ger-
man ; 302 or 820,526 tons were Freach ;
163 or 303.301 tons were Argenting, :mr.{
practically none from the United States.

The Amercan Consol General ot
Callao, Fern, Mr Gottschalk. writes that
a Pernvian loan of 314,610,000 gold has
been awarded o the German Transat-
lantic Hank of Limsa, as the representa-
tive of the Deutschér Bank of Berhn
Pertr 18 to 1ssue bomds for the loan at
o314 met, bearing interest at 7 per cent
Cne per cett of this will be devated to
canceling the debt. The award was made
aiter the offers were carefnlly. considered
from'r London hank, & Faris bank, two
New York banking firms, and the Ger-
min institution,  The peaple are elated
over the favorable terms, which, joined
;lf the hﬁ :'::ijt a former loan was also

¢n up by Germany, greatly strengthens
the prestige of the Jocal German bank
and German  commercial  prestige
throughout Pern.



WALTER WELLMAN'S EXPEDITION TO THE

NORTH

T a ‘meeting of the Board of Man-

agers of the Natonal Geo-

graphic Society on March 16,

togon, Fresident Willis 1. Moore in the

chair, the following resolution, moved by

Dir Alexander Graham Bell and seconded

by Fh::nr Admiral Colby M. Chester,
L. 8 N., was nnanimously adopted:

”H;'.-m!mn’-, That it is the sense of the
Board that the Euhms outlined by Mr
Walter Wellman for reaching the North
Pole are ‘carefully and thorodghly con-
sidered, and give good promse of snc-
CESS ;

“That the Board heartily approves of
these plans, and will do everything in its
power to atd in carrying them out

“That the Board accepts MI;‘ Wellman's
roposition to send a scentific r £ET)~
Fllati}'n,, and will, n< far as pﬂﬁﬂclﬂ: Ser
thnt such representative is eguipped for
the work involved"

Major Henry K, Hersey hias been ap-
pointed the representative r:ri the Nattopal
Geographic Society to accompany Mr
Wellman, and the scientiic progrim is
now being arranged by the Hesearch
Committee of the En{:neti'. consisting of
Vice-President Henry Gannett, 'Chnirr
man: C. Hart Mersiam, F. V. Cowille,
A. _J Henry, Q. H. Tittmann, C. W.
Hayes, L. A, Bauer, W. H. Holmes, O P.
.iusl:in.nn-l:lﬂ' M. Chester.

When the Spanish-American war be-
gan, Major Hersey was in charge of the
climate and crop work of the UL S
Weather Burean in Arizona. He ob-
tained leave of absence, raised a regiment,
and offered his services to the govern-
ment, Only of the regiment was
needed, so that Major Hersey was trans-
ferred d4s captain to the Rough Riders, of
which he was the ranking major when
the war closed, Since then he has been
connectedd with the U, 8. Weather Bu-
rea.  Probably two additional men will

POLE

accompany  Mr  Wellman  and’ Major
Flersey m the mrship vovage.

The first snnouncement that Mr Well-
man would attempt to reach the North
Pole in an airship was made on Decemn-
ber 31, 1oos. Mr Victor Lawson, the
principal owner of the Clucagoe-Kecord
Herald and a lite member of the National
Geographic Society, supplies: the money.
Hig ]:|-11E1I|: spirit and generosity i thus
supporting an ¢ tion which will
probably cost more than $250,000 before
it is completed is deserving of the highest
respect and appreciation. The expedi-
ticn has been mecorparated ander the laws
of Maine, with Mr Lawson, president;
Mr Frank B. Noyes, editor of the Chi-
cago-Necord Hevald, treasurer, and Mr
Wellman, general manager, The plans
of the arship were determined fter
much deliberation with the Jeading ex-
perts m Avronautics of France.

Among Mr Wellman's advisers wnr-::
Alberto ‘H;anﬁ—Dumnnt the en
Henri Julliot, who built the l.E udf
dirigible and who has just been ' accorded
the grand cross of the Lﬁm" or Honor;
Commandant Renard, ¢ army, repire-
sentative of the distinguished fELIij'
whose names are famous m the history of
aerial navigation; Commandant Bout-
tiaux, chief of the army aerostatic sta-
tion at Meudon ; Captain Vover, assistant
chief and a man of great experience in
aeronautics and with dingibles; M.
Goaml, well known mathematician, the
greatest authority in France on aerial
screws, engineer, and chevalier of the
Legion of Honor ; Captain Ferber, an ex-
pert not Only in aeronautics, but in avia-
witt 2 M, Edouard Surcout, a well-known
constructor and engineer; who is now
building a dirigible for M. Deustch (de
In Meurthe); M. Louis Godard, the
aeronaut and constructor who has biilt
scores of ships of the air and who has
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Warrer WELLMan's ExpEDpITION

made 300 ascensions; the ineer and
mathematician, Andre, who is M. God-
ard’s scientific collaborator ; Gaston Her-
view, an engipeer and aeromaut, who is
also an expert mechanic; Alexandre
Liwonthanl, who was associated with

Count Zeppelin in the famous airship ex-
pﬂ’imrl'l:ip?l: Germany and E-w-il.::?hnd.

anid others.

Mr Wellman gave to M. Godard the
contract for the construction of the great
girship, and the work is now under way.
The ‘acronei is to be completed in May.,
All s motors, propulseurs, and me-
chanical parts are to be thoroughly tested
in Pariz. In June all the paraphernalia
of the expedition 15 to be assembied at
Tromsoe, Norway, where the ice steamer
Frithjof is | *inf—'a craft well known in
Aretic nnnuis, wving been used by the
Wellman expedition to Franz Josef Land
in 1808, and emploved later by the Zieg-
ler ¢ ition,

About June 20 the Frithjof will
sail for Spitz and Mr Wellman
expects to establish his headquarters at
Low Isiand, North Spitz latitude
8" 20/, about Juiy 1. The party will at
onte proceed with the erection of head-
quarters buildings, a huge shed large
enough to hold the airship when inflated,
gas apparatus, ¢te.  An wlea of the large
scale upon which the expedition is or-
ganized may be gained from the fact that
at the headquarters will be assembled
about 35 men, including the scientific
staff, engineers, aeromauts, mechanics,
sailors, and woarkmen. To make the
hydrogren for miation of the airshop 108
tine2 of sulphurie acud and 75 tons of iron
flings are taken. During the latter part
of July the airship 13 to have its trials
undeér meéteorologicial and other condi-
tions almost idemtical with those which
prevail along the route to the Paole.

The expedition has announced a two-
years campargn for the Pole, and has
chartered the .Fr:'i'IIl_iﬂf for the seasons of
tgoh and tgoy.  If upon being carefull
tested the dirigibl : ﬁ}l:

thle i found to be m
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comdition for the vovage, an effort to
reach the Pole will be made this year. If
not, the flight over the Arctic Qcean will
be deferred till pext year, as Mr Well-
?ﬁinnnﬂhmsh;ﬂmifnc-:d that he 1.;.-'11! hrg;tt start
mpment 1s in the
sible Drdtfquﬁp:fhtr it be this ymﬁ
next. If the final attempl goes over to
19a7, the party will return in the autumn
and spend the winter and Ng Tecon-

structing the airship in the light of the

SUMMEr s experncnce, improving -and
strengthemmg it, and, if necessary, builid-
g an entirely new aeronei.

An anteresting feature of the expedi-
tion is the plan to maintain wireless com-
mumcation between the Arctic regions
and the onter worlil, Wireless station
number T will be established at Hammer-
fest, Norway, in touch with the Atlantic
ﬁ!c: Elﬁ:h:rq ntumber 2 v.s-r]’:l e at the ex-

itwon headquarters in Spitebergen, and
it is expected that constant mmgrmnim-
tion between these points, 6Goo miles

apart, can be maintained. Station nume

ber 3 will be on the airship, and it is be-
lieved that messages can be sent from the
neighborhood of the Pole itself to the
headguarters at Spitzbergen, and thence
to Hammerfest, in case the expedition
should be fortunate encugh to reach the
vicinity of the Pole.

_The period of the whole trip by diri-
gible 15 assumed at 10 days, or 240 hours.
Mr Wellman believes the airship can be
kept in the airas long as 20, possibly 25,
daoys, because the logs of ascensiomal
foree should not be more than 260 pounds
per day through leakage of gas, or say
5,000 potnds in zsh days, while in that
tirde he expects to burn 5,500 pounds of
gasoline in the motors, thus lightening
the load by this much, not counting the
provisions consumed, etc. He carries
gasoling enough for about 140 hours of
motoring at approximately 12 miles per
hour,  Hence each assumed period of 1o
duys is divided into 140 hours motoring
E:td too hours drifting with the retar-

enr.



THE POLAR AIRSHIP

By Warter WeLLmax

IRSHIP construction and operi-
tion i= an att which has not

tiade moch pro in this
country, althongh Knabenshue, Bald-
win, and perhaps others have done in-
teresting and valuable work on a small
scale, In this country the prevailing
conception of an airship is that of a gas
bag of small size, relatively, covered
with a netting of ropes or steel wires,
ant with sufficient lifting capacity,
when inflated with hydrogen gas, to
earry the balloon, a lght framewark of
hamboo or wood, one or two men, aod
a small motor, with a sufficient supply
of fuel to run it fora few hoars.

The dirigible which M. Godard and
his corps of experts have in hand is an
entirely different sort of affair, I

¢t size enables it wo lift not only the

alloon., but the car of steel, the three
motors, comprising a total of eighty
horsepower, WO SCrews or pmﬁ;:ul&&urs,
a steel boat, moto-sledges, five men,
food for them for seventy-five days, in-
struments, tools, repair materials, lubri-
cating oils, and 5,500 pounds of gaso-
line for the motors. It will be seen that
in its cargo capacity our ship of the air,
with its eight tons of carrying power,
mwinch more resembles a vessel to favi-
gate the water than the small contri
vances paed by Santos-Dumont, Kna-
benshue, and Baldwin in aerizl experi-
mentation.

The instructions given by me to M.
Godard, and’ émbodied in the contract,
were o spare neither weight nor ex-
pensge in his efforts to make a balloon
thit should give the maximum of se-
curity and endurance. It is commonly
believed among the aesronautic experts
of France that the unfaortunate Andree
met his fate partly through faulty con-
struction of his balloon ; that it lacked
the gas-tightness which shonld have en-
abled it to remain a long time in the
air, and that the fabric of which it was

composed did not possess sufficient ten-
sile strength to enable it to resisi the
clements and give s navigators a fair
chance for their lives. 1 puss no judg-
ment as o this; because | believe the
bumlder of Andree’s balloon, who is now
dead, was a careful and conscientions
man. But, at any rate, T was deter-
mined o avoyd such mistakes if care
and prudence and outlay could aufice
to do it. For in one particular, and in
one only, speaking broadly, is our en-
terprise comparabile to that of Andree—
the solidity and endurance of the gas-
bag i1s as essentiz]l to uws as it was to
him, despite the fact that his aerjal
craft was a mere toy of the winds, with-
o1t motive power or steerability, while
ours is to have both,

THE MATERIAL USED

In the past most balloons have been
made of silk, varnished with from two
to five coatings; but in recert constroc-
tions of im t character cotton 1is-
sues have been emploved, in one or
more thicknesses, coated with a thin
film of pure rubber applied by meins of
specuil machinery similar to the calen-
ders of paper mills, The Lebaudy air-
ship had two tissues of this cotton, both
rabbered. After careful consideration
anid elaborate caleulations of pressures
and strains; three thicknesses of fabric
were decided o for our ship—two of
cotton material and one of silk—with
three coatings of rubber.  All three are
consolidated into one fabric, giving
great tensile strength. Counting fram
the interior of the batloon, the envelope
is made up as follows: Gmmmes  Dunces

perag,  prrosi

mnteT, oot

e, Sl Ll iaaaae BE a8
Uaoutehoue ( Fara pure)..... 05 YT
R e atsirribed et nran JOK ge )
CADubehoBe: .. .ivaeaniican. - O 2y
L 10 e
Copatehone . oooccirasmnanns 45 147
Total. SO 1054
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In the central rzone embracing the
“muaitre couple,” or greatest dinmeter, the
pressure of the gas rises to 460 Kilos per
square meter, equal to about gs pounids
per square foot, It is upon this central
rone the enveélope is applied as out-
lined above—one strong silk and two
thicknesses of cotton, with three coals
of rubber. These three thicknesses of
material, consolidated into one, give a
total tensile strength of 2,800 kilos per
square meter, or about 575 pounds per
square foot. Hence we have this re-
sult: Maximum strain, g5 pounds per
square foot; temsile strength, 575
pounds per square foot; coefficient of
safety, 6 to 1.

In the next zones the pressure ranges
from 315 to 450 kilos per square meter,
With a maximum of 450 kilos to pro-

vide for, a lighter silk is used in these
zones, reducing the weight of the en-
udﬂEe 10 455 grammes per square me-
ter, but retaining 2,400 kilos of tensile
strength, which means a coefhcient of
more than § to 1.

In the outer sections the maximum
pressure is 350 kilos, and here the en-
velope is composed of two thicknesses of
cotton with three coatings of rubber,
omitting the silk, and again saving in
weight, but securing 1,800 kilos of
strength per square meter—again with
a coefficient of sifety of more than
5to 1.
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THE TENSILE STRENGTH

In the Lebaudy-atrship the coefficient
of safety was 3% 1o 1. We have a co-
efficient of more than 5 to 1 throughout.

The tensile strength of the fabrics is
not a matter of guesswork, Samples of
evach consignment from the manuniac-
turer are submitted to the Paris Cham-
ber of Commerce, tested by dynamom-
eter, and officially stamped. These
tests are under the regulations of the
chamber of commerce, and the certifi-
cates are made the buses of contracts
and their falhllment

In computing the work of the gas
upon the fabrie of the balloon M. God-
ard and his e¢npineers have assamed
that the interior pressure is equivilent
to 30 millimeters of water, or about 6
pounds per square foot. This pressure
ts mainmtained: by means of the venti-
lator or blower which inflates with air
the balloonet or interior balloon, and
which is operated by an independent
motor of 5 horsepower in the engine-
room. ‘The use of the pressure 15 to
maintain the rigidity of form of the
great balloon; as there are no nterior

frames or other stiffening devices, The

integrity of form is maintained solely

by interior pressure, and this pressure
is usyally at 20 to 24 millimeters. In
taking 10 millimetérs and adding it to
the upward thrust or lifting force of the
gas itself (somewhat more than one
ounce per cubic foot), M. Godard has
shown the conservatism which charac-
terizes all his calenlations and work.
Though it is unlikely the interior press-
pre within our balloon will ever exceed
25 millimeters, the {sbric of the envel-
ope has strength sufficient to give a
factor of safety of 5 to 1 at 30 milli-
meters.

1n addition to the tensile strength of
the envelope, every seam, whether cir-
cumierential or longitudinal, is rein-
foreed. The matenal is lapped about
25 millimeters (ene inch), and doubly
sewn.  Inasmuoch as there is danger
that the hydrogen may escape through
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the little holes made by the needle, all
the sewing lines are covered with bands
of fabric cemented to the envelope—
first a band covering the seam, and over
that still another nnd wider one.  The

rimary purpose of these interior bands
£ to make the envelope a8 nearly as
possible  gas-tight, but they also add
g;';:atly to the tensile strength of the
skin.

The puter surface of the balloon is
quite smooth., There is no netting of
cordage or of wires to hold moisture,
snow, or frast.  Besides, the outer sur-
fnce i5 a coating of rubber, which will
serve to shed the rain and snow s
E.lrevem moisture entering the fabnc.

n effect the double reinforcing bands
which cover the seams, circumferen-
tially and longitudinally, act as an in-
terior netting, consolidated with the
envelope, dnd increasing materinlly its

wers of resistance to all stresses.
his added tensile strength is not com-
puted in the coefficient of 5 1o 1.

No means hog as yet been found of
making, with [abrics, an absolutely gas-
tight reservoir.  In varnished silk bal-
leons, even when of two or three thick-
nesses of material, the loss ranges from
tha to 3 per cent daily. With fabrics
coated with caoutchoue these logses are
materially reduoced ; and with our three-
fold material and three coatings of rub-
ber we shall, according to the experts,
approximate very closely to gas-tight-
ness. ML Godard’s contract calls for
an envelope fram which the loss by
leakage shall not exceed 134 per cént in
24 hours, and he 15 convinced the loss
!.:ilt not be more than one-half of his
maximum allowance. A loss of even
2 per cent per day wotild not be great
enough to interfere with the plans of
the ¢xpedition.

THE WEIGIIT OF T BALLIKOMN

The weights of the various materials
entering into the construction of the
huge balloan will be approximately as
follows:

Fabric of the envelope, and rubher

T e S 2,200
E:inim}nr.;l‘:m L e e R
Etraves ond relingnes {for suspension

T e e R R R |
FIVE VYol oo onsaiiss Sl T cua  HED
Balloonet of Light varnished aille. ... .. - 1

i T g e e e S I.E

Allowing for the three thicknesses,

for the laps, and for wastage in cutting,
ipproximately (2,000 squere vards of
fabric will be required. The cost of
material is ahout $1.50 per vard as it
comes from the factory.

it 18 the judgment of all the aero-
nantic engineers whom I consulted in
Paris that M. Godard is constructin
for our expedition the strongest an
most enduring gas envelope known to
the history of the srt.

SPERD OF THE MG AERONEF

When we start in our airship from
apitzbergen for the North Pole—and
we entertamn hopes of being able to set

aut in the latter part of nexi July or the

early part of August—we expect to be
able to advance at an average rate of
about t2 geographical miles per hour:
that is to say, this is the mean speed
which has heen assumed as the basis of
our calculations. At one hour it may
he greater, at nnother smaller; but this
15 the expected average. Of course, In
speaking of the speed of a dirigible we
always have in mind what the French
call 115 "proper speed”—its speed of its
own force in calms, the speed it could
make wholly with its own meins of
propulsion, irrespective of the helping
ar the hindering of the winds. The ef-
fect of the wind upon the movement of
an airship, whether in France, in Amer-
ica, or the Arctic regions, is precisely
this: The velocity of the wind i3 to be
subtracted from or added to the proper

speed of the ship, according as whether

¢ winid is adverse or favorable on the
course one is salling. For example, if
an alrship is steering northward, with a
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speed of 72 miles per hour, by its
screws, and a south wind is blowing at
10 miles per hour, the speed of the ship,
relntive to the earth, will be 22 miles
per hour. Conversely, in a north wind
of 10 miles per hour, the ship will make
but 2 miles per hour,

THE STHEL CAR

It the accompanying tllustrations the
reader will find the plans of the nacelle,
or car, of onr dirigible. 1t is a strong
frame of steel tubing, and the :'m!. vicw
shows the method of its construction on
the truss principle. The length of this
nacelle, or car, i5 16 meters, or 325
foet; width; outside, Tm. B0, or 7I
inches: width, inside, 1m. o, or &7
tnches.

The central section of the car is in-
closed by means of walls and roof of
fabrie which is both water- and hre-
proof. The roof s 2 meters, or 78.5
inches, above the floor, The engine-
room 1% 3 m. .50, or 11.5 feet, in length,
and so is the cabin or living room of the
crew, which is alsa to be used as a place
to carry instruments and a part of the
provisions. One dizsadvantage in the
arrangement of the cabin 1S that the
shaft for the rear propulseur passes di-
rectly through it but it was desired to
have all the motors in One engine-room,
and hence it was not easy io make a
better arrangement.

[t will be noticed that the form of
this steel car gives it the maximum o
strength in proportion to its weight,
and that the helices, or propulseurs,
and their shafts are emplaced in a
stutinch manner. The total weight of
the stesl car, with the inclosure, but
without the motors, shalts, serews, or
any other machinery, 15 330 kilos, or
730 pounds. .

One of the mmost important gquestions
that had to be decided was the power
and number of the motors.  Shonld we
go in for high speed, or content ourselves
with lower speed secured with o rel
atively smaller expenditure of foel?

Tuae Nationarn Grocraraic MacaziNg

Obviously this involved the whole
question of the plan of the campai
and the conclusion reached might be
decisive of the success or failure of the
expedition.  So it may be casily nnder-
stood that many days and nights of
anxious study were given to this funda-
mertal probileny

NAVIGATING AGAINST THE WIKIS

In determimntion of this prablem of
the the first question that arose was:
“ls'nt icablé to give the airship h
enough speed of its own power to enabl
it to make headway against any winds it
15 likely to encounter during its voyage
to the Pole and back ™ )

I this question cotld be answered in
the affirmdtive—we mean in o practicil,
nat merely a theoretical, sense—then
manifestiv  this would be the better
method to cmploy. It would be fine in-
deed to have at one's command a ship of
the air, like a steamship of the ocean, that
need not stop its course for any wind that
might blow along its course, whether fav-
orahle or unfavorable, Obvibasly the
valooities of the winds o the J"LI'I:I.'!:'I:
Oeean in July and August are the criteria
to which this phase of the problem niust
be first referred.  Fon v | had made
elaborate studies and analyses of the
Arctic winds; TFrom the observations
made by the Dr Nansen Expedition in
the From during three vears of drift
throngh the North Palar Sea, 1 had de-
duced the protabilities of winds for given
peciodd.  Turning to these tables of wind
means or geoeral probabilities, we found
that if the vovage of an acrial craft were
to cowver a period of 10 davs we imight
& t to encounter winds as follows:

Imder 10 miles per hoar—i40 hours,

From 1o ti 17 miles per hoor—So
hours. |

From 17 o 30 miles per hour—2o0
hovirs.

I we could equip ourselves with mo-
tore anid screws able to secure 17 miles:

r hoor, we should be-able to make
i::aslw:l.!.' against about eleven-tweliths of
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all the wind: we should expect, from the
means of probahility, to encounter,

To be able 1o meet and overcome -all
wincs, we -should have to be equi;l:plt_d
with motors and screws giving at least
30 miles per howr: _

Was this last-named speed attainable?
Thecretically, ves; practically, néd. 1
shall try in @ few words to make the
answer plain, Resistance of a body movy-
ing through the air increases, as we all
know, not with the speed, but with the
square of the added velocity, T toak the
best formulp—that of the late Colonel
Renard, whose brother, Comtmundant
Renard, was one of my valped counselors.
I vompared the formula with the actual
exprricnces of Ln France, the Lebaudy,
the Santos-Dumont and other successiul
airships. 1 found that for a of 10
geographical miles per hour we should
need about 20 horsepower ; for 12 miles
per bhour, about 4o horsepower; for 17

miles per hour, about 75 horsepower ; but
that for 30 miles per bhour at least goo
ha er wonld nired,

Now, itwonld be possible to put motors
of 400 horsepower mmto our airship. We
have at our disposal for machinery, cargo,
fuel, and orew about 8 500 pounds. Mo-
tors can be built at about 7.5 ds per
harsepower ; hence we shaould {:';ﬁ to put
at least 3,000 potnds of our weight into
motorg:  The crew, provisions, nstru-
ments, ete, must weigh 3,000 pounds, and
at the utmost 2,500 pounds wonld be lefr
for gasoline. As each horsepower hour
represents a cansumption of 0.7 pound of
ﬁjﬂﬂnt' or about 085 pound, including

reservoirs and the lubrication, every
hour the 4o0 horsepower motor wae
worked wonld cost about 350 pounds in
futl and other weight., For that 350
pounds we should gain 30 miles, or neirly
12 pounds per mile. The distance to the
Pole and return being about 1,200 miles,
this plan would ecall for about 14,000
pounids of gasoline, and then we should
have no margin over the actual distance
in a straight line fram Spitzbergen to the

Mole and back again
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Troe, we might build a larger airship.
But the larger the ship, the more resisi-
ance to be overcome. [t might be pos-
sible, by constrocting an airslnp five tinnes
largrer than ours,at a cost of a million dal-
lars, to secure a speed of 25 to 30 miles
per hour, and ‘fuel capacity sufficient to
vovage to the Pole and return; but I
doubt it. At any rae, such specds are
wholly impracticable in our venture.
And, fortunately, they are not reguired
for a spccessinl outcome.

Oine of the ablest of the asronautic
engineers of Paris came to see me, after
my tecision as to speed and method had
been announced in the French' news-

pers: |

“Your plan is all wrong,” he declared ;
“I have come to tell you that vou 'will
surely fuil if vou adbere to that method.”

- t do vou recommend 77 1 asked.

“Hirh speed—go quickiy as ihle—
leave all contact with the earth by means
of the puide-rope—s=ail high in the air,
and make a fast vovaee up and back.™

*At what slpccrl?:"

"You should make at least 15 meters
per second with vour motors—ss5 kilo-
meters per hour.”

I asked my ifriend to sit down and
figure out the weight of the motors that
wintld be required to yield this speed,
equual to about 3o geopraphical miles per
hoor, and the amount of el that wonld
be required, remarking that 1 was afraid
he had not <at up nights with the problem
as much as [ had, and at the same time
handing him my computations. e tan
over them, saw that they were approxi-
mately oorrect, and, like a pentlermnan,

acknowledped his mistake, saving, *“You

are right, and 1 was wronz.”

Having reached the conclusion that
specds 'of 25 to 30 miles per hour were
impracticible and unnecessary, there
arose the secondary question, What is
the highest specd we shall try for? This
was involved, also, in the question of the
number of motors, thelr horsepower, and
the number and emplacement of the
helices or screws.
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THE MOTORE AND ENLINER

From the first 1 was determined not to
attempt the vovape with a single motor,
though that would represent the greatest
economy of weight in relation to effi-
aiefcy. I we carried but 4 single motor,
and that were to break down, we should

be left helpless. Thenceforth we could
unI:r drift with the wind, as the brave
hist unfortunate Andree did in his balloon.
Santos-Dumont, who kas been 5o helpiul
with counsel out of his store of experi-
ence that 1 owe him s deht of grati-
tide, advised me to tike four motors,
each of 2 horsepawer, working one, two,
three, or tour, sceording to circumstances
and needs. But my choice, after lon
cansideration, fell on two motors, one ¢
50 horsepower and the other of 25, with
a smaller one of 5 horsepower to work
the ventilator which infiates the balloonet.
Engineers (uowdard, Andre, Hervien,
Liventaal (all associated with the expe-
dition as contractors or as employees)
anid other experts indorsed my decision.

If one mator were to break down in
the field we have another in reserve,
i we neeid full speed we can worlk hoth
motors together, I a less speed s
considered sufficient for the hour, we
cun use the 50 borsepower motor alone.
If the circumstances justify a still
smaller riate of progress (and greater
cconomy of fuel in proportion 1o the
distance covered), the 25 horsepower
motor tay Le worked while the lnrger
one is idle.

In case of breakage of one of the
motors bevond repuir (we shall carry
tools and a small machine shop, pre-
pared to make all ordinary reépairs in
the held), the permanently disabled
moator may be thrown overhboard, Tight-
etiing ship.

Another advantage of having two en-
E_'il‘lt-,‘.u and two SCrews 1& that while the

est of the modern inner comhbustion
mators may be prudently worked many
hours without stopping, it i8 our pur-
pose 1o take no risks of overbeating
through too long continuous runmng.
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hut to stop each motor once in three
or four hours for inspection and cool-
ing. While one 15 idle the otheér mav
be worked.

Again, I stipulated in the contract
thiit for the prmnpﬂ or larger propul-
seur and its shaft we should have re-
ferve parts—another serew and another
shift, all so ar that in cnse of
accident to one it may be taken ont and
thrown away and’ the reserve be ftted
in its place. Hence we have in our
motive department two motors and
three serews and shafts, all of which
must be permanently disabled hefore
our navigating power comds to an end.

Considering the ave ¢ B2 EE0-
graphical miles per hﬂﬁ: the m:-d
we expect (o attain, This shoul
secured with an average of abont qn
horsepower m operation. [t 1s true
that we shall never positively and ac-
carntely know what speeds we are to
attain until we have the trials of our
airship, and these trials we hope to have
il Spitzberpen next July.,  But the con-
tract with Ecrrln_-:l-rucmr Godard calls for
the following efficiencies of the motors:
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M. Godard has oo doabt weé shall be
able to realize these speeds. It s not
my proper function to gmﬁﬂ judgment,
but o gro into the il and learn
through actunal trinds how well he has
worked up to his contract obligations.
M. Gndzu'd 15 & conservative, careful
erin, andd I hm': much faith in him.

With pro eds of from 0 to 17
geographical miles per hour at ouor
command, we 5]]:1'[ h: able to cope
with ﬂppmximallzlf eleven-tweliths,
certainly four-hiths, of all the winds
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that blow over the Arctic Ocean in July

Or .ﬁ.w.:iguﬂt
Andwhat are we to do when stronger
winds blow? ‘That is another story.

FROTECTION DURING STORMS

With unfavorable winds of higher ve-
locittes we shall stop the motors and
throw out opin the jce-sheet over which
we are sailing a dragging anchor of re-
tardatenr—a device caleolated to offer
the maximum of resistance in proportion
to its weight—and by this means to drift
slowly with the adverse wind.

Assuming that this method weorks out
as well in practice as in theory—and
there are many reasons for believing that
it will do g0 to at least a fair degree—we
have then this principle:

. All the winds that blow with our
eotirse, directly or obliquely, add their
movement to the advance which we ex-
pect to make with our motors and help
us =0 much on odr way,

2. But contrary winds of velocities
greater than our motor speed, or 5o great
that motoring against them would be an
uneconomical use of fuel, are not losses to
be deducted at full value from the pro-
gress of the airship, because the influence
of such winds iz Iargely neutralized by
the action of the dragging anchor or re-
ardatenr.

in other words, all of the value of
favorable winds is placed on the credit
side of our ledger or log, while only a
pert of the waloe of the unfavorable
winds has to be wrntten down on the
debit side.

And the significance of this, in the last
analysis, i1s that it will require a most ex-
traordinary combination of creumstances
to prevent us getting more help than
hindrance from the winds.

Before I went to Paris to make a com-
plete study of the problem from the
standpoint of practical aeronautics, it was
a part of the plan to motor in favorable
winds or adverse but light winds, and in
case of winds both adverse and of rela-
tively high velocity to anchor firmly to
the ice by means of grappling irons and
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steel cables. Eminent asronautic engi-
neers had said this could be done with
safety. They pointed to the fact that the
Lebandy ship had been several fimes thus
firmly anchored to the earth, riding out
rather severe squalls

But this m-:l:%nd was condemnped by a
majority of the practical men who were
consulted. Their uhjﬁ:hﬁn th“j;nﬂ usually
expressed in language li :

"Yes, vou can undoubtedly make firm
and safe anchorage in winds of 10, 15, 20
perhaps 25 miles per hour. You can cal-
culate the resistance which vour ship will
offer to such winds, and put the necessary
strength lﬂ?l }?ﬁlﬂ'lﬂﬂﬂhfrrﬁ,. cables, sus-
pPETBIONS, envelope. DBut nq:ﬂaosmg
that while you are anchored with devices
made to stand, say, 25 miles per hour the
wind should suddenly freshen to 35 or
45 miles per hour. That would produce
2 vast increase of the stress upon all your
tackle, for the augmentation of pull would
be, not simply in proportion to the speed
of the wind, but as the square of the
added velogity., Your tackle might break,
ar the form of your balloon might be col-
lapsed by the pressure. If the balloon
were to lose the rigidity and s v of
its form the wind would exert still
greater force o its - flattened surface;
and that might spell disaster.”

Others urged that wete a gale of wind
to aitack the anchored ship the enormous
pressure would force the balloon down
toward the ice, and might even thoust it,
or its suspended car, upon the surface of
the jce-sheet with such wviolence as to
wreck the whole affair. They pointed
out that the effect of the wind upon the
airship in such case would be something
like that shown diagrammatically in

l:iF.In: 1.

n a calin the anchored dirigible wonld
standd as at A.  Ina wind ol 25 miles per
hour, for example, it would be forced to
a position as at B, With a wind of 35
miles per hour or wpward it would ie
thrust down to C.

They admitted, it is true, that with
compensating weights—such as heavy
guide-rope equilebreurs, suspended below
the ship, and so disposed that they could
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comie in contact with the lee without in-
jury—there must come an angle, no mat-
ter how great the power of the wind,
when the downward thrust of its press-
ure would be offset Ly the ascemding
power of the halloon, thus relieved of a
considernble part of its weight. But even
then there would be the hazard of dis-
aster due to pounding, to plunging up
and down with the fluctuating force of
the wind, and to the ather causes already
spoken of.

For reasons which have been already
pointed out, it was, in my opigion, im-

- A
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miles per bour. That will mean. about
250 ki of resistance, and it
should be secured with a cable weighing
about 300 kilos, less. The sur-
face nﬁm fee oﬂm almost ideal facili-
ties for the operation’ of such a device,
and it is perhaps the only place in the
world where this method conld be sue-
cessfully emploved over o wide area.

If we arrange our retardatour for
working up to,say, 12 miles per hoar, with
ample murgin of strength in all parts; we
shall know that this is approximately the
maximum stress that cin evér be put

%‘LM‘L "

ative that the plan of retaining contact
E:izh the surface of the earth through the

ide-rope equilebreur, and occasionally

y anchorage, should be adhered to.

We shall not atternpt to make firm
anchorape, save in eilns or very light
airs, and then only for special purposes,
such as scientific observations. In lieu
thervof we shall employ the principle of
the dragging anchor. When adverse
winds of relatively hiﬁh velocity are en-
countered, instead of throwing out a
grappling hook we shall let trail over the
ice a steel cable provided with small pro-
jections, like hooks or rings, caleulated

to give a resistance equal to the pull of

the airship in a wind of about 12 to 1§

upon it. There will be no danger of the
work being quadrupled by an increase of
the velocity of the wind up to 30 or 40
miles per bour. .

With 2 wind of 10 to 12 miles per hour
we shall remain approximately stationary
in the air, perhaps drifting half a mile or
a mile per hour. In a'wind of 15 miles
por hour we should drift about 3 miles
per hour with it.  In a wind of 20 miles
per hetr: the driftnge should be 8 miles
per hour. Should the wind rise to %:
miles per hour the driftage should
abont 18 miles hour, Thus in the
higher winds we should lose way accord-
ing to the velocity, but in no case would
we incur risks of rupture of our appa-
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ratus by having it subjected 1o strains
greater than it 18 able to withstand. The
maximum strain provided for can never
be exceeded, no matter what the foree of
the wind. The balloon can never be sub-
jected to the stress, the pounding, the
violent vertical plunging such as would
occur in firm anchorage, where there
fitist be a constant effort on the part of
the aeronef to find adjustment betweesn
the two forces—one a horizontal pull, the
other the lifting power of the balloon.
There would be no danger of bein
thrust down neéar to or into contact wi
the ice. All strains would be cushioned,
vielding, “giving.” with the driftage of
the wvessel

[t is mot necessary to go into detsils
concerning the mechanical aspects of the
retardateur. In fact, several methods of
securing resistance will be tested at Spitz-

_and the one which gives best re-
sitlts will be finally chosen.

An important consideration iE  the
method of opérating the retardateur;
also its peint of suspension, If it were
wﬂ out from a windlass in the open

below the car; a5 we had at first
planned, the result would be that the
angle of its pull would run according to
the line A-B-C m this disgram.

e

i

Va2
In other words, the pull of the drag-

anchor on the ice at A wounld be trans-
mitted throush the steel boat at B to the
rear end of T.EE balloon at C. The airship
would be turned round.  Its stern instead
of fts prow would be presented 1o the
wind. After full discussion of this sub-
ject with M. Santos-Dumont, who has had
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more experience in guide-roping and
similar worlk than any one else, and who

ve us the fufl benefit of his practical
E‘nuh-lnﬂgﬂ., it was decided to adopt the
method  of suspension  and

chown in figure 3.

operation

oo s

o

LI

":-r-ﬁ.

The remardateur cable is suspended
from the prow of the bafloon at A, from
which point bands of fabric of high ten-
sile strength are passed over the body of
the apronef—A- A" A" A" A™—to dis-
tribute the stress.

When the retardateur is not i use it
hangs from its operating pulley, B, free
fromn comtact with the ice, and out of the
way of any possible interference with the
forward screw, When it is desired to
put it to work it is lowered by means of
the line D D D working over pulleys
down to & windlass in the steel boat The
mament it strikes the ice and the aeronef
drifts backward, the le of the re-
tardateur cable follows dotted line.
Al the pull of the drag-anchor at K 15
thus excrted upon the forward part of
the balloan, and the aeromef always keeps
its prow to the wind. 1f the wind shilts,
the halloon torns with it like a weather-
vane.

When the wind moderates and the use
4f the retardateur is no longer needed,
and the motors are started, the cable is
pulled in by the windlass till it once more
hangs vertically at C.

his is the method we have adopted
for minimizing the driftage in strong ad-
verse winds—the method which we be-
lieve will enable us to take full credit
value from all favorable winds and to cut
dewn matermally without expenditure of
fuel the losses inevitably incident to un-
favorable winds.
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Mr Wellman realizes the fact that the winds which he will experience will hive
much to do in making his expedition a success or failure. He has therefore made
4 very carefnl examination of the winds during July and Auvgust at Spitrbergen, as
recorded by the Fresm parties. A number of the wind tables so prepared E;'uinm
are given in the following pages :

WIND FREQUENCY IN THE ARCTIC OCEAN

The following table, condensed from the compilations of Professor Mohn, cditor
of the meteorological volumes of ' Scientific Reeults of the Narwegian Polar Expe-
dition,” gives the ' averages per mille,”’ or frequency of the winds frem the various
quadrants of the compass, per thonsand observations -

Southerly !Hnﬂhtﬂj‘ | Easteriy | Westerly |

" ; Calms
Winidn, Winds, | Wimls Winds, ¢
Obaerva- l'.:.lll.eu'rn.— ﬂh:l"lm.- Olaservis- ﬂmﬂlml
tiona. tions tions, Lo,
| ] i —— . —
it~ et N G 0 B
AN YT e : Q7
L R 5 d = TiE ‘ =dlL Bl _ B  lacasdiasiies
Menn : 526 T o 14
Amg,, 1854 Yew i 351 LT 43 1ok 7o
’ =§ ------------------ A0 345 al 78 i2
! e ‘ol as8 | 5t | 5l | . Jiiciecisiiis
RN Zabalena il s 409 | 215 &2 By | 9
Mean ayears,. ........ 454.5 | 146 4o a97.5 2

WIND FREQUENCY AND DIRECTION OY TEN-DAY PERIODS
( From Frum Records}

The table shows the number of Hotrs of wind from each quadrant of the compass,

and calms.
- y - \ Tatul
Feriods SW. S.H. N.E N oW Calm. ey
A July os-July 2y, 1804 ... . LM &4 34 Sy 13 240
B MRS o TR 51 10 o 126 ¥or3 2 240
R L LG " TS e S A4 18 52 B 240
) July-as-Aug, 3.0 1804, ... . .... G4 o o i4h o 240
E- LR it LT T Iﬂlﬂq ...... S 4 I.i_.ﬁ. -ﬂ.ﬁ' 'FE o 0O :#.
F i Wi i (11 I’ﬂi}ﬁl ey Sa '}H 4: gl 1_3 . n ] 24>
G Aup. 4-Aug. 1y, 1504, . uai] Enk f 14 L 32 240
H Wi LE T i TH'I?!h- 1111111 <L q..-‘_ m 3 .“Eq Ii 1.{'
NN |l e s L, 7h | 352§ 41 By.g

11.38 241
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WIND FREQUENCY, DIRECTION, AND VELOCITY RY TEN-DAY PERIODS

S, W. | 5.H. N.E. NW,. | Catm. | Total
1 e e - 65 -% M u ] ERL

A Mein miles per hour. ... ... 7.6 7 7 W PP (i
Total Eriles. .. .caaua e peea] B 152 235 .t ekl | 1,850
LT e g e e L 10,  licicaanns] 1285 103 3 ' =40

B Mean miles perhonr. ... ... L lisssassss T-7 -, | PO — ¥
Tl.it.l']. ﬂ]jII'!-.. --------------- w ﬁﬁ- ! -illl-l-ll--l ']'."'l.'-' ----- = & Lrﬂ"‘:'

i

HOUMS. .o vovves et vomuws| B8 | 44 fz B 240

¢  Mean miles per hoor..... .. | 6.4 | 54 775 L S 8. 16
Tobat milbel . i s 438 | 288 155 GrE  |ecres=ea | (EG8O
Hours. ..o nes T ok lecesses IS |laszancans 240

D Mean miles per hour. . ....... 1 Ml b r| B | f.5
Totnl milles. ... v ovvrmnnnnns | 30 | cieevaenfinsns enn| 500 [Jadian Laid] SRS
Himars PP e . -I IF’-‘-‘ 4h 2. smEd 4 110

B Mewn milss perhoar. . ....... ! 4 | to ok L PR S L 132
Total miles ..oooionrnron.-i) 2405 4 240" leasssvasiferrer, vu-| B108
L e T A T ! 38 42 | e &5 a0 240

F Mean miles perhotur........ o 6.3 1.8 7.9¢ | T Lisiewars by
Piokal eolloge s\ o s rveria iy HAN 150 ‘ 715 355 | | 0478
1L Fa s R —— -...+----| 114 & 34 4 | 32 FATE

G Mean miles per boor. . ... ... | 5.5 1.5 &8T5 55 |ess 353
e 7 L el M 0 200 | L] T, 150
H'MIIr FEEEE FRESSESdgdEoman F 1o B 2 -[ﬁq. LI. 20

H Mesn miles per hour. . ....-.. ! 6 3.5 75 ‘, . frad
Totm] mdles . . i ciceimis 240 170 15 1,150 s 1.5758
O i i S aicasvee s Edban a5 e 25 25 a3 Eq..g.-:-l & 24

Totsl Miles perBoor. . ..ocveueesess i 8,78 7.07 Beg EL:H;| 783
Miles....... e S s 66y | 178 354 o= S IR 1,579

Mr Wellman has assumed 1o days as the approximate duration of his at:_-ln‘.i vOy-
age. From the foregoing records of the actual winds (Fram) prevailing in eight
sich perfods in July or August, it will be seen that the number of miles of wind-
movement divided between north and south is as follows :

South.  North South.  North,
A s E:;g i !'é ue 2,008 :?q.-;
Wi ananis i Y735 heassnbeneen AR T
b on o ld ey ins 0N 1,370 | TN P Y fiFo 1_5-.1-&
D M0 1,115 H.-censsese.  AID B, 165

In only two of the eight periods is there & very greal preponderance of winds
from one direction over those of the other, One of these has a southerly resultant,
the ather a northerly.

The mean of the eight periods is : South, 845 miles; north, 1,034 miles.
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WIND VELOCITIES IN THE ARCTIC DCEAN IN JULY AND AUGUST
HY TEN-DAY PERIODS. GENERAL MEAN, AND ACTUAL,
FROM FRAMN RECORDS IN GEOGRAPHICAL MILES,

WITH CORVES SHOWING THHEH MEAN AND MAXIMUM VELOCITIER PER PERIOD
FOR oo HOURS OR 140 HOURS, STARTING FROM CALMS

As we bhave already seen, the navigat-
ing method adopted and the supply of
fue! carried admit of from 100 to 140
hours of work by the marors, according
to the avernge horsepower empioyed.

[t was important to know, as accu-
rately as possible, what velocities of wind
might be ex i & yoyage assumed,
in order to have a basis of computation,
at 10 days’ duration.

Hence this E;.-.nuz!:t‘i-: Table was com-
piled from thoosands of actual observa-
tons, showing, first (O) the general mean
in July and A and, second (A, B, C,
etc.), the actual winds which prevailed
in 14 10-day pericds, selected arbitrarily,
without Teference to whether they would
yield favorable or unfavorable resylts,

Upon this table are drawn two
curves—aone af 100 hours of motoring,
the other 140 hours of motoring. The
motoring, naturally, will be, generally
speaking, in calms or the winds of smaller
velocity, The table being arranged
annulatively, the mean and maximum
velocity of the wind is shown at a glance
for any given number of hours, starting
at calms.

For example, following the 1oo-hour
motogr-curve, it 15 found that in the period
of 10 days “"O"—general mean—it cuts
about halfway between 7 and 8 miles

hour, Hence the maximum wind for this

perind, with 100 hours of motoring, is
7.5 miles per hour, and the mean for the
100 hours (falling half way between the
total miles per hour for 7 and 8) is taken
at 5.0 miles per hoor. Tn period A
(actual From observations) the 100

hours of motoring s secured with a
maximum wind velocity of a little over
7 miles per hour and a mean of 5.5. In
B period the maximum is 7, the mean
6.35. and so on. _

{3=the mean of the Fram observations
during three Julys and two Auvgusts, with
5 per cent added to allow for greater
velocities 100 to 300 feet above the sur-
fuce of the earth.

A, B, C, ete=actual winds by 10-day
periods, arbitrarily selected, to show how

mitich divergrence there 15 in any given 10-
day period from the grand mean compris-
ing 155 days.

For each period the frst gives the num-
ber of hours of wind at the velocity in
miles per hour noted at the top of the
table; the second line gives the number
of miles of wind movement at that ve-
locity ; the third, fourth, and fAith lines
are cumuiative from calms ppward, For
example, in A, at and including 7 miles
per hour, there is a total of 96 hours of
wind at that or lesser velocity, with a
total wind movement of mijes and a
mean of S.41 miles per r; including
S miles hour, there are 136 hours, a
total of 8B40 miles, and a mean of 6.2
niiles per hour, efc.

The totals and means for each period
are found in the last columin at the right.
The mean of 14 10-day periods is fonnd
at the bottom of the table, marked
“Totals”™ The last line of all is the
grand mean miles per hour of 155 days
for comparison with the mean miles
hour of the 14 10-day periods in the line
just abowve,
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In the following interesting tables Mr Wellman hay worked out his northing by
the navigating method already described by him in the context. for each of the
to-day periods covered by the Synoptie Table, on the basis of 13 miles per hour
motoring, for 140 hotirs, and retardation of 12 miles per hour during 1oo honrs of
drifting, save that in drifting with the lighter winds—r12.5 11, 5, or even fewer
miles par hour—the loss is assumed at 1 mile per Wour in each case.

The fAirst table shows what might be accomplished with e/ the winds thronghout
the various periods directly contrary fp the course.  In two cases there would be no
progress at all, on account of the velocity of the contrary winds, bat in all the others
the voyvage wonld continue past, to, or near to the Pole.

EXPERIENCE WITH ALL WINDS ASSUMED AS DIRECTLY UNFAVORARLE TO THHR

COURSE
| P oo hours,
gﬂ‘:gﬂwﬁ'“““ Do Maximnm retardation., .. .....c0vvisenn. 12 miles per hour.
C Wind, miles ‘ ‘ |
M‘ﬁj“ﬂ'i“ﬂ‘ Motor |  pechour..... %g IT [ 115 47 18 | 2% Tﬂtn'll Net
» Cnolll Miles Drrife, mitles per : | | Loss, | Gain,
‘ ) BOUT . ccsnuss i T | 1 | 3 6| 13 |
— —— — ——ail— =
I I
0 7o Houm  .:i..vs] D 35 10 25 iz [
3 liles bost....., o 25 30 % | o &5 | a8 495
A bas. ... Bt Hours .., ., 17 21 3 34 - o
T RS i B 36 | e 12| . 155 gy
B 6850 130 HOtrs ;. cvaes L 38 18 & o
| | T eef 40 36 8 15 =5 F ol
C fo.... 4o Homs ... ... ” 3 4 ﬁ 20 I _
. T S ) L3 4 3 120 202 358
D] fiio Holrs . _. b Rt oo | 2 ;
lLoss . s 3 | 39 | 40 | a8 r2 t43 458
B 1838 ... —315 Hotirs ... "e = — 4 74| =
| I HES R . 12 444 | 266 743 | —377
¥ 430, . toso | Houss .. ... %0 | 14 | oo 4 | .. | |
L R, |0 14 23 17 T3 165
s . 1,088, Hours ... .. Hi 1a [ . e
| Toms | Hy T & ast I i TR
H 5.7% ! hos Hoors ......: . b2 33 4 - T PR i
Lodd, v oioonaa.] 12 12 4 & | ..l .. 1 | 7ot
I 300 57% Houm ......, [ .t dd 44 10 ‘ Al i
L o =t | did 30 13 i [ 4458
] oo, . 280 Hours ... .,,| s as i ;lg || 56 B o
Loss . ..vovneal . 4 o ) 16 | o -y
A f.00.... Yo Houm ....... | 23 13 1l 6 JIf‘.!nr.- '}f i
Lawa _...... 4 ™ 13 28 48 | . 232 T48
SR S Y| - Hoptd ... ....| 6y 17 B [ ‘ = |
Looss. . .ovueunat 09 17 5 18 - 12 a0
M 700, ... T00 Hours . g 41 1 ol 30 .
Loss ... e 9 41 4 78 ! 20 .. 252 448
N fas. ... Sog HOUTE . . ovans| 2 | 45 4 | 8 . |
Lose . .....eus 3 15 8 |08 333 | .. | abe | 44y

Mean of the 14 1olay perloda, . ..oonny cinin s voiie i R A e Y

®inciuded with ¢ miles por ooy ace in mme casss wlnils of &, e OF & milles per hor
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BXPERIENCE WITH ALL WINDS OF THE RETAEDING PERIOD ASSUMED AS
DIRECTLY ADVERSE ARND MOTORING PERIOD DIVIDED AS FOLLOWS -

Drifting period, |
all winds Motoring period; 1qghonm | motor distance, 1,680 miles winds, 30 hours faver”
ncdwerie, able, 110 hours unfavisable, at mean velocity,
1o hours,
Unfaverable, rio hoors, Favorable, o hours, | Mﬂ}r?:rﬂ;::ﬁﬂu
. | |
Laoss miles HHI; mﬂﬂl P Miles, | Tekal loss, Miles Net toss, | Net gain,
I
;i | | . | |
|

0 2lig 6.73 715 oo | 195 Bag | By
A 158 6 25 b2 Egu 150 6ba | 1,010
11 113 685 Eﬁ Sy 20k il T
C 252 LY Q1o t8o 750 G50
D 142 750 Hz3 o4 295 e Ofi
E e 13.25 T, 354 :rg Iﬁﬁ- L7325 -4
Ir 155 4 50 495 IA5 S35 1,155
G 100 4 25 ;?n 570 130 ‘ 440 1,240
H i 575 36 T f7o 570 e
I 130 79 8o | o0 4o 7o Qe
1 f45 20,00 o (- l,fg: e | L3O 330
K a2 500 350 ‘ 5o | 6o 1050
£ 1l s | sm i35 145 P e
1| 2532 7 o0 7% | 1,080 210 S0 STo
N a2 6,25 658 1,050 150 860 Ban

Monn 'of the 14 to-day perfods . ... .ccuvniiiiisrisonsnes s i o0

EXPERIENCES WITH ALL DRIFTING WINDS ASSUMED DIRECTLY ADVERSE AND
VARIOUS PERCHENTAGES OF PAVORABLE AND UNFAVOR-
ABLE IN THE MOTOR-FERIOD

Taking the losses in the roohaar dreift- from the preceding tables und estimating higher
p_:r:.i-:rui:; of favorable winds in the 130-hour wiotor-period, we get resalts as follows : %

AA. DE. | 2,

Favorable, 4o hoara Fawrahle, 0 houre Favorahle, 36 hours,

Unfavarable, 100 hours. | Unfavorable, go hours. | Unfavorable, 7o hours.

Net galn in 1o days. Met gain in 1o days. Net gain in 10 daya:
Mfilez. Aidr. Mifrs
ﬂla FERAERFER S AR E RS t-|-m5 tbll_!.i t.m
e PP R Y I, tbT 1,365 1,520
nl--l IElEE pe=sepy s == tlt-is IFT | I;ﬁﬂs
| Per ey o e e 1,70 I, THs R
B R s o i E I 80 £ 235 LK
P pETRe e A N 210 450 AL
B e fem ey aa N 1,245 1,335 | L,51%
s aaiie  simans e L3325 L 410 1,580
- TN R L, 2%0 ¥ 340 1,575
: 1,075 1,425 | 1,550
JE-|--- sans ke ens | t?i‘; I'h:;Pﬂ' Fio
s s db 4+ 4 bEeddona T =15 1450
s A 1,280 1,30 1,56
M-Jl-lli--ll---ll- ------ I-p:':'.'s Iilﬂ I l'l-'.:"'-‘
N .. R 1,055 1,320
Meanof tg ._...... Io50 1,170 | 1425
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AIRSHIP VOVAGES RY ANALOGY

In his studies of the fascinating prob-
lem of the best means to n.dlﬂ)( for reach-
inf:-me North Pole in » dirigible, Mr
Wellman hit upon the idea of writihg up
the log of his acronef throughout a nom-
ber of test voyages, assumung that the
winds throughout each voyage were the
same as those which prevatled at _'I;l‘ll:
From. Accordingly, he named eight
dates, somewhat st random, but corre-
spaniling generally to the date on which it
is expected his trip may be made from
5 ’rﬂ:: n toward the Pole—the latter

of July and early days of August
eie dntes will be found on the next
page. The motor speed of the dirigible is
assumed at 12 miles {geographical) per
hour. The maximum retardation by the
dragging anchor in adverse winds 15 as-
sumeid at 12 miles hour. Allowanee
is made for the effect of all winds obliue
to the course. For example, iIn voyage
B, from 10 p. m. to mideight, July 25, the
wind was SW. at 12 miles per hour, and
one-half of its movement, or 12 miles for
the two hoars, is assumed as the “north-
mg” effect upon the airship.
lie sturt from Spitzbergen is made in
the first southerly wind that hlows ofn or
after the first of the days named in each
of the periods; chosen arbitrarily. Thus
the log # written up hoor by hour from
the From reoonds, following the method
of navigation already described by My
Wellman i the foregning pages.

It will be remembered that Dr Nansen's
ship, the Fromi, drifted for three vears
through the Arctic Ocean, traversing in
part the very region the Wellman air-
ship i= planned to sail across. As Mr
Wellman points out, no one can know
that the winds which his airship encoun-
ters on ity actual voyage are to be like
those of any one of these 1o.day Fram
recards.  Hut it is only reasomable to as-
sume that they will not be widely ditfer-
ent, probably not much better, probably
not much worse.

In the most favorable of these exam-

ples the vicinity of the Pole is reached in
28 hours.

In the most unfavorable it is reached
in 132 hours, of which 63 hoursare given
to work with the motors and 84 hours to
;Lri&h-ﬁ;rith the retardstenr. Inasmuch
a3 it 15 believed the aeronef can remain in
the air from 12 to 20 days, and the fuel
supply carried is equal to about Iaﬂ]mur:s’
muotoring, it will be seen that even in this
case of the most contrary winds enly one-
half the radius of the airship is consamed
in attaining proximity to the Pole

1t shpuald also be borne in mind that an
escential feature of the expedition plan
is to carry a complete sledgmg equpment,
with mator-driven sledges, etc, and pre
visions for 75 days, so that in case the air-
ghip should fail through any cause, its
crew conld resolve t.im:mtr'ﬂﬂ:E!l.'ni:h*l;:1 into ﬂrt
stedgring party and continue their w
of explorition or make their way back o
the nearest land.

The temperature is not an obstacle to
the success of the ition, &s it Tanges,
during July and the first half of August,
about the frecring peint, rarely going
more than a few degrees above or below
réro centigrade.  The temperature in the
Arctie Ocean in stimmer 15 the most con-
stant to be found anyvwhere on the sur-
face of the globe, and this is a great ad-
vantage in asronautic work, as the gas is
subjected to the minimum of dilatation
and contractipn.

In his studies Mr Wellman has taken
account of all other conditions;, such as
the precipitation of snow, rin, or sleet,
which may weigh down the airship, and
he has made provisions 1o meet and over-
come this di%tuh}".

Mr Wellman concludes with the pri-
dent observation that these anoalyses do
not show that be is certain of attaining
the Pule by airchip, but that they do in-
dicate ground for a reascnable amount
of hope and demonstrate that the expe-
diticn is planned on & practical and even
promiging basis,
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FARMING ON THLE

ISTHMUS OF

PANAMA

By Ditrwys M. Haziert

RiM personal expernience amd ol
SUTVAtiom u:l-:t-r_-mJiﬂ]__L' frien Colon
to Panamua, | can sincerely in-

darse what the Isthmian Cangl Commis-
ston sadd th s last report: “ln view of
the gratuiving eonditions shown by recent
statistics, il f;};ij.' bie .*'-;:lfl_']_"r' satil] that the
agroblem of sanitation need fio longer be
considered o formidable obstacle to the
constroction of the canal.”  Any person
in the States can go to the: Isthmus and
do the same kind of work, and as rnuch
of it, as at home and enjov just as pood
nealth as at home, when attention s padd
to the ordinary laws of health

[ bonprht a Panata hat, a pair of legins,
aml a khak: suit. Tor four weeks T rode

art the railroad, saled along the coast,
rowed gp and down the Chagres River,
and tramped throogh the tropical under-
growth, frequently myseli cuotting the
way with the machete. And [ 'did not go
empty handed. 1 had efther my 8 x 10 or
1f x 14 camers and a8 dozen plates, and
sometimes both, 1 found this no differ-
ent from doing stmilar work 1 the sum-
mer tme anywhere, The thermometer,
by my awn record; never went higher
than &6 degrees in the shade at midday,
and was as often enly 82 anid B4 degrees
i the shade. There was alwavs a nice
breeze and fewer 15&*.411{1-1'.1‘“”.- ingects than
[ had fournd in many places in the States,

The most perplexing question that con-

Fhotda by Bellwyven A, Hxrletd

Panaman Corm Farm
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lstlumiian Canal Cornrpessmnn

the
and will contront the contractor, i the

Frcints

woirle 12 snihlet, 1= that of "uszkilledd
halair” T EREIRIR |r|. the Cormimassiom
5= “The guestion of labor 18 a grave and
perplexine one. A suffutent supply ot
balicor can he secured] Trivm r|L':1r-1:_'. Lrops
sl vslimils andd eountres, so far as no
bers omceried. The question ai
quality is a very Jdifferent matter. Lo
lees a much groiter STaT A Can b 1le-
veldped than is secured ar present, 1towill
[n- Nesessary to looke elsewhere for & bet-
ter olass,  A: compared with the best
comimmen [ahor i the Umted States, ois
efficiency s rated st from 45 Ty 55 KT
cent.” din ot believe that either the
oovernment of the eontractor will e

AT

satisficdd wath this inefhciency. 1T thes
are the canal will por be Anished in less
thafn 2o vedrs, or a1 less than fonr LImes
= estamated oost VI alien lalwor £ in-
efficient i "-'l‘.L'Ifl-:l.Ii-u'_ll'_ with the L':"'"-h
corimim labor i the United States. The
best way o omet rid of the inefficiency of
iliiq-1| 1._['n|.' -.'u.'ulﬂl] |_|1: L 1_'|:|:|i]'.|_'| !]!: ].ITH‘.H'EI
of the farm amd factory that 18 i the
States.  With pood sanitation, howsing
aril feeding, amil 4 falr wage, this kind
of makilled fabor could be had, To
thoosamds of oor citizens labar has oot
vt become dishonorable, nor bas the
st of palrioliEm r||-!|:11-|:|_*r| We as
vmericans have sail, *'The canal =hall be
batlt.,” "We shall succeed whete others
fail." “We have not enly the money and
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Panaman Cattle

the bramns, but also the mnsele necessary
successiully o complete thhs reeat and
good work, beneficial not only to our-
selves, bt to the whole world.”

\ rocont writer, congorming the tecd
i of the men empoyed on the canal,
SRS 'Panama 15 2,000 miles distant
from a base of supplies. and the greater
part of the work will necessarily be done
in i jungle ard ondér severe climatic
conditions.” This 15 the usual 1dea of
these who have not visited the Isthmus

and  famwmnlorzed  themselves  with  the
tacts. 1f the “elimatic conditions are
epvere now, will they not be g0 when

the canal is finished? “Will not its main-
tenanoe require thar work to e done
"under severe climatic conditions™? |
tonnd these “severe chmatie coniditionz"

todday e e sitich that scores ol miet tow
craplovied on the  Bthmus bave deter-
mined to make it thear future home,  The
sl population of the |sthmus 5 not
dre to the “=severe climatic condifions™ as
much as to the tgnorance of the trye
climatic conditions, ]

the mmarvelons fer-
tility of the sotl, and the natural resources
ol the country. A< these hecome better
known, we will wimness a rapul increase
af 115 population

Norowill Pthe greater part of the work
necessarily be done m an jungle.” The
canal route: follows i the mam close by
the Fanama Kailread from Colon  to
Panamia. [t passes throgeh coltivated
helds as well as through virgin tropical
[orests.  The (distance fFom Colem to
Hananm s 4705 miles, with the follow-
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g 28 stations interveping: “Cristobal,
Mount Hope, Mindi, Gatun, Lion Fhil,
Ahorea Lagarto, Bohio, Frijoles, Taber-
nilla, Barbacocas, Empire, Culebra, Rin
Grande Superior, Cucaracha, San Fablo,
Bailamonas, Mamei, Gorgona, Matachin,
Mas (hispn, Las Cascadas. Paruiso,
Pedra Miguel Junction, Pedro Mignel
Tank, Mira Flores, Corozal, La Boca
Junction.” Some of these stations, like
thome along milroads in the States, con-
<ist of a howse or two, while others are
respectable litle villages.

hen the base of sopplies need not
e “z000 miles distant from Panama "
1 we move “the base of H_rpp'limi" friun
New York citv to Maobile, New Orleans,
or Galveston, we bring it 600 miles, or
from one and 2 hu;:fg:u two days by
steamer, nearer Panama.  But as we are
mwwing; let us leep on and moye it all the
way to Panama. Why?

'i:iru soil of the Isthmus is the best in
the workl and, in conjunction  with
climatic vonditipms, produces fine fruits,
vegetahles, amd cereals. with perpetual
rnﬂtumgﬁ' for cattle and fowl.  BEyvery

ind of vegemble grown in the Tnited
States except celery and asparagns does
well, They can be planted in succession,
st that there will be a perpotual supply,
the guantity that can be raised depending
anly on she amount planted and éalti-
vated  OF  fruies, the pinmapple and
banana matire in ote year from the time
af planting ; vranges and cocoanuts, 1n
eight yvears, although both begen bearing
before thar time.  Figs, | think, can be
syecessfully  introduced amd will  vield
well,

Rice ang corn vield fair erops, anmd
doubtless the quality and gquantity  per
acre could ‘be mereased by cultivation
and selection of seéed, Tt is usual to mise
three crops of corn on the saime groumd
diring one vear, and although the soil is
absoltutely uncultivated, excellent corn s
harvested.  The method of mismg corn
is to cut down the forest that covers the
ground ; then, as soon as it is dry enough
to born, to set fire to it. This fire heats
the surface of the cail aml kills the seed
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of weeds therein.  The next morning the
corm 15 planted, The soil is so loose that
the first mman just makes a little hole with
tlie point of his machete. The next man
drops in the grains of corn, and the man
behimid covers the grains with his toe.
They don’t know anyvthing about “the
min with the hoe.”  The corn of course

pets the start of the weeds, deeper down,

so that later the weeds are handicapped
in their growth by the shade of the com,
As can be seen from the picture, the re-
sults, without any cultivation whatscever,
eiqual those obtained only by good culti-
vitthon in many places in the States

The picture of the orange tree shows
that these trees will grow and bear front
even under adverse comditions. The his-
tory of this particular tree is that six
vears ago, in eating #n orange in s
carden, Mr Alfredo Aleman threw the
sceds over the fence.  Shortly afterwards
he noticed that one of these seeds had
lodged in the crevies of a rock and was
prowing. S0 he determined to let 1t
alome, Bt comtinoed to grow, and, as can
be seen, the roots have covered the rock,
fnding their way into the fertile soil, so
that it 1= laden with fruit.

The land between Colon and Panama
is mot sandy, stony, or monntainpus, Cnly
shaltow Mue valleve gentineled by low,
verdant hills;  Everywhere the soi] §= fer-
tile as a garden, producing  abundantly
when merely tickled.  American trock
eurideners conld produce an abundance of
all the frois ol vegretubles. that would
he needied, no difference how great the
mumber of the employed mmght be.
Where the wvirgin forest has been out
awav snd the spil tilled. there s /0o
malnra, fevers, or mosquitoes. T hese
resilts follow in the tropies just as they
iy like work in kansas, Missouri, or any-
where e#lse.  Cattle and fowls do well.
There is an abundance of fish of the very
et fenids in the waters on both sides of
the lsthmus. In fact, *Panamn’” is an
[ndian word meaning “Abundance of
Fish.”

While it 5 true that “the natives never
Wik bevond their present necessities”
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Panvl they thoo net need oo do s, amed pmpert oo the States the food needed
hence Yoo gurplus towl swppiv over by the |_||;||l||.1 er== s iir;l":!i":"' weill rit
cumnlates” tHus combition need niot: con b eomtintiis] theesieh all the vanrs of the
FTIL | am informes by the lsthmitan  work amd after the wark s cinnipleted

vt Qiy Tl wwasn N0 THasinte

Orange Tree, Six Years Old, Panama (s¢e preceding page

Canal Commmission that ander certain Thiz diffienltv that stands 1o the wav af
conditions  land can be leased for five present, lLike others, may 1]iﬁ.E-|]!-|.1-L';1T
vears in the Canal Zone. While of course  speedily throngh Americin ability; inte
it will b precessary for a vear or more o leence, and energy,




LK

el
1

A Grovr ofF HicHLAND CATTLE

CAPUOY BT W) Wy adrl IO OAT A1 SdiF alai]d plassal 3y reysuly

oy HE P L iy & ga TTIELF: T 1| RN {MLEL 31l ___.n__.._...___

.““._-“.__.r:._ riE @] Hied @ lina __.T__m_..u._ WY YW wa 10§ ...u______.__h..____ je 36 _____L_..._.._._" at

"L N aay ‘uapioapny UEA WO 4N Y wian.y g} 0o ) pupigdaiE] Jo dunainy y

o | T4 5] ._:._.__._ BEF JIEEESILTT “ Fi]. S | & s bl




NarTroNnal GrocrarHic MAcA7iNg

Twae

36

CLI=g| Y, E_b:._:_”._.._.__..._q 10 FILYSL] FFERGEL]Y UAOUY S0 A1 Ly __r"_“_.“.__._ e (M LApUDAY ot ]

BALRI oGy EED M )] i jeidnn e B




MAGNET

AN INTERESTING PHOTOGRAFPH

Ti‘.l' first impresgion o ll.ll. He-
tare on the opposite page 18 that
i 15 2 wintes with a niver *Ill'.-.|1r-:;
past snow-covered banks; but what looks
like snow 1% in reality the purest saly. [
furmishes excellent tble salt  withoul
further preparation. Same six feet an-
detneath it # coarser quality, sunilar to
e 'i-'.'l.-u-r'hnll -.L|'.,' 15 found.
af watetr nmningy throogh this
are surchprped with  =alt 2ol
their residue in the form shown in tle
picture, The trees i the background
are underiand with pure white salt, and
it rI Ii'!’:1f-'-.'2'|!- l!- '[I':I. b I'II."|I|II
af come throe or foor feet & =olid findl o
salt s reached

s
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MAGNETIC SURVEY OF THE PACIFIC
OCEAN

TEH Vacht Galdee, engaped Ll

nagmetic sarvey  of | | *acihic

Cheean, onder ;L1'_-[|i-'|'- af the Lar-
negie I|-~||ru|l---| nf VWos 1||:|:_;1-m- left =arn
[15._:_'_ b, A alllormm, on March 2 to enter
apon her second eriise.  She is exprected
o male the following circait of abou
ap,000 miles by the emd of this vear: San
[hego, Fanmng lsland, Samoin | slitrnils,
Fiji lslands, Maorshall
Yokohama, Alentian lslamds
agpam to San Liego

It was necessary Lo reorganmEe e
seientific  personnel, as those of the
former staff belonging to the U &,
and Geodetic Survey were obiliged o re
tnrn to their ofheinl dities at the expira
tiom of their furloughs,  The
of the wessel has accordingiv now been
entmasted to Mr W. . Peters, formeris
of the asstropomical and |||p-:-|._r1'.|]-::i-.a|
gips of the U1, 8. Geological Survey, He
has had considerable experitnce in diffi-
cult generaphical work, seconid 1

¥l : .
I:lll'lirlll:-| L Illl.l.l'l.

amil back

st

comEEil

WS

counmaned and in charge of the scientihe

work of the recent Ziegler Polar Bxpe
cliticn as the rl-'|lrl.":l:".l1.'!||'.-|'|'.' of the Na-
tronnl Geographc Society

In eonnection with the lattes
tion, Mr Peters made a valuab

FAZMeELic,

expedi
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THE Pactric Ocras 27~

¢ series of

Walter Wellman

vations at Teplitz Bay, Franz Josei Lanid
The other et ibers of the PITLESen
=y i "-.1 - 1. P Aaln, magmetie
i |'|-.r Ly :-|_ 1 TTHCTIL lr.l --r Ihl IOCmier =ti |||
Mr I O earsan, magne L
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doin Collepe), and Dr H. E. Martyn,
RTETLrECHY AT :'l'l."l'lll': I'-I'-!l.il'.' |'I'-Il._ '-r.'-‘-l.:
Wwils at :':':.Il'- l:-'i'_'L!Ii = 1T )E 'I.-|l|'llllll'|.i5|

changpes and ymprovements were H R
beith in the ship and in the mstroments
ciploved.  Sufficient [unds  have been

alleittiedd as to permit carrying on this
comtinnously throughouat the vedr.
vecording toa dispatch recerved at The
office nf the Department of Terrestral
Wagnetism of the Carmeégie Tastituts
Washington, the Yaclt Galiler engaged
the magnetic survey of the Pacih

5 B .-"l.,

eesim

arrived ﬂ;]:-t":_l- at Fanming: Islamd ' on
March 11, having accomphished the trp
al 3, 3'r|- miles from San Liego n 20
davs, besides executing  successfully

nmimetic work along the entire crinse
L. A. Havew
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FieT AxD T URKESTAN 2 34)

A Spimarcand Jewess m Ceremonial Attire

Tibet and Purkestan. [Iiv Cscar Terry  the Tibetan platean are extremel

L roskn With allustrabions ITLEL] )y il feroaifny, vy the unmmnted & '._".!I'.-':I-:
. 2L, R XD e s, N W LN | g of  the hardsh jis 1 :"I!_'_I'I::' h

Vork mmd Loendon: G P Pumnam's  travelers seekmg to anravel the mysteries

e FE 1k

e stisry of Tihet amd Turkestan, pas [erigation dnd the “Yellow Peril” arc
aniel present s osoniething of the daily e discussed bt the author does not seem
anl snrrowndings: of the people, ther  to tnnk that we shouid - teal mueh fror
el oo, Ctigteans, sl petitutaons,  anil the latter NETRT ;:l e Delievies thiat China
the nolitical s1uaton . ol the eountry have has - shown et --I'J:'!:'!E ihl FLitears
been el an th miv-oine chapters atredrth She lias butlt and 1= mamban
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so gjuietly that its establishiment has been
almost nonaticed by many well-informed
people outside of China.

The wisdom of the Tibetan war &
doulited by Mr Crosby, and he claims that
his views are in accord with those of many
Englishmen whose opanions carry weight

he preface contams a Wbliography
and thete are several appendices, one be-
ing a collection of Tibetan songs which
<how “the characteristics of 4 people who
are as yet very onfamilize to o

THE ROOSEVELT GLACIER

New Youg; Febrwary 1g, 1900

Editer Nattonol Geographic Mogasing

Dhveaw S | wish (o regory o yon the oxist-
e of ive glaciers in the Winid RKived Modn
talos of Wyoming.  These gladiers were visited
by Mr Hoeward Puguer, of Fhiladéiphig, and
myscll, with our guides, in September, toog,
aieel September, 1008, After carefal inguiry we
are eonvinced Thalt we are the first person (o
vinit these glaciors. [ have talked with moany
persons restdent in that pdrtion of Weoming.
atl st smmimer wrnre the Geological Sarvey
m regard t0 them, bot have filed (o fGod that
they huve ever beéen visited save by our party

They are sitwated on the head of Green
Kiver, ncitr Fromom™s aod the neighboring
peake.  The three neud ones lie o crescent
shiepe s ihe porth sl east fides of Fremont's
and the adjacent peaks, and are of considerabic
dire.. measutring  rodghly Dieee miles  arounid
the etrve of the crescent, ane mile wm widhh,
dnd twin hundeed feot in thickness.  Except m
sepsine of Tight dsnbwiall, the rick ridgos which
separite these slaciers are covered wikh stow,
giving the appearince of one targe ghicier

The Presitdent has very kindly given his pore-
nussm o call these the Roosevell Glusiers,
and we have so named theme  The other two
glucters he, one three miles o the west wnd
the other fonr pr hive miles 1o the norb of the
maim ones, and are very moch siimller

Yours truly,
L2 AL Tarsmm

NATIONAL GEOGRAFPHIC SOCIETY

Wednesday, April g—Hublard Memoral
Holl, 8 p.oon “The Fundpmemal Principles of
Buddhism.” Hy Rt Rev. Shaku Suyen Lord
Abbot,  of \rjjg:kujl Temple, Ramukera,
Japan, Dr DT Suruki; of Tokwn, will ot as
Imerpreler,

Friday, April 6—Hubbard Memoral Hall,
& omo “Phatogruophing Wild Game with the

Tre Narioxar GeocrarHic Macazing

Flaghlight ™ By Hown George Shiris, 3d. Scane
remarksble photographs by Mr Shiras will be
shvwn on Littern slides

Smiurday, April 7—National Hifles” Armary,
a0 G S8 phom, " The Canmibal wns of
the Went Central Sudan™ By I H Kar] W,

Kimm, F. B G S Hostrated, The lectiorer
has bevts for several years g medical missionars
i the Stilan, ' e will incdgntally describe the
“slerping =ckaess"

Tuesday, - to—Hubbard  Memorial
Hall, 8 p. m;  “The Reducthon of the Sumaon
Hoot, nn' Bvelutiemnry Study in . Archetynal
Phitlaboy.” By William Charchill

Monday, April 5—Hubbonl Mewmarial
lall 8 p.in. “The Home of the 1ndo-Earo
an” By G M Bolling. PR, Peoiessor of

wreek Literinire ond  Comparative Phitolugs

) ¥ i i 1 F
and  Sanskrit in the Catholic  University of
Arneniea,

Friday, April s0—Huliban! Memorial Hall,
8 p.m “The Protection of the United States
Againit Invasion by Discine™ By De Walter

ymulry, Strgean-General  Matiie  Hospital

&Tﬁ-’llﬂ! =

It i hoped that olficinl Busiieas will pepmit
the Secretary of ‘the :"-Eat;z'. Hon, 'Charles ],
Bonamarte, to alilress the Socioty durisg May.
The address by Mr George Kennan, ‘I}'I":"'l'inl'l-i.‘lr'
I!‘IEIIHI-'FEL'E-I] tor .-'||.1|-r1']4 has been ILCEEE IR T il
:'l'-'lj'i'l'l'llh"f. wn Mr Kermnan s ol Feltrsl Trikedg
the Far East until the atter port of Moo

- The dollowing committess for tie viar 1o
hive Deen appodited by Presldsm Willis 1L
Mewore
Executive Committee— President, Viee- Pres-
whomt, Treasucer, Seeretary, Messrs Henry F.
By, Gilbert H. l;ri:ill.r-rlunr, aml Alfredd |,
Flerry |
Admipsrns—0) 1 4
Lo o v e
Conmrmmuiications (Lecttres and Mectings 1-—
Gilbert H: Grosyvimor
i Excursums—Henry F. Blount, F. V. Coville,
Litkbert HL Grosvenir, am] Chio Luehkert,
Finance—{ harles J. Bell, Jobhn Jov Ed=zon;
amd Galbert H. Grosvenor )
Labracy—0). P, Austin, Gallwrt
aor, andd H. Bl Kimball,
Pablitons—Gilbert H. Grosvenor, A W
Greely, W | MeGee, C. Hart Merriam. Willis
L. Mogre, £ H. Titmann, O, P Austin, Alex-
ander Grahum Bell, David T. Day, Alfred H.
Brooks, Angelo Heilpein, R D0 Salishery, O,
R Galbert, Alexander MeAdie, Almon Cunni-
ey and Dawvad G Faieehihd
Rﬂﬂﬂfﬂl—ul'l[l'i’ Carmett, chairman; O
Hart Merriam, F. V. Coville, A. ‘] Henrey, O,
H. Trttmann, U, W. Huyes, I A, Bauer, ‘i b
Holmes, (0. P, Austn, and C. M. Chester [ with
porwer of the chuirmian toraitlil o s meemibaers ),

R widd Cadlwerd H

Larrs i -
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| BOOK AND MAGAZINE WORK |

Unexcelled Service
| Mergenthaler Linotype Machines
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HENRY- ROMEIKE'S
BUREAU OF .PRESS CUTTINGS

33 Union Square New York

Reads every of importance published in the United States,
and through its EL?IE{F::‘H.II agencies in London, Paris, Berlin and Vienna
every paper of importance published in Europe and the Brivish
Colonies. One suhbscription on any given subject will bring notices
from the United States, and if desired also from the European papers,
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VE MAKE THE HAILFTORE PLATES FOR THIS MAGAZINE
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ILLUSTRATORS
AND ENGRAVERS

27-41 SOUTH SIXTH STREET PHILADELPHIA, PA.

li ll'l-II I.I'lil l:“'l‘ll"ﬂ::- L"'ll il Hl*:.-.fl'



THE WASHINGTON
LOAN AND TRUST CO.

c‘plthll - - iluuﬂﬂ.ﬂﬂu.uﬂ
Surplus and Profits, $606,591.33
Deposits, - - $6.467.687.00

Interest Paid on Deposits
Loans Made on Real Estate and Collateral
Safe Deposit Boxes
Real Estate Department
Trust Department

Acts as Executor, Administrator, Trustee,
Agent, Etc.

JOHN JOY EDSON,
Freaident

The Humphrey Sectional Book-Case

- — ——

HERE is a distinction in Sectional Book-cases, and the Humphrey
gives you the best of that distinction. It has advantages not to
be found in any other Sectional Book-case made. Comparisons

with other makes will show you the superiority of this case. Origi-
nality of design, superiority of Anish, and high guality of workman-
ship are strongly in evidence throughout the entire construction of
the Humphrey case. It has the greatest vancty and most practical
line of sections—the new sections incloding handsome bufiet or cel-
larette sections, phonograph-record sections, with drop doors for
Gling disk or cylinder records, etc. The Humphrey Sectional Book-
casc can be erected or removed in 3 few minutes without touching
the books, as non-locking devices are not used—the sections being
made to fit each other in a irm and substantial manner without the
use of devices of any kind. Woe offer this case, in stacks of four sec-
tions, including top and base, in golden and weathered oak, at the
special price—

$13.75 per stack Value, $516.25
WOODWARD AND LOTHROP

PRESS OF JUDD & DNTWERILER (lse), WASHINGTON, D, C
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