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A Man is Known by the
Stationery He Uses.

So many stores offer men “linen-
finished,” effeminate stationery
in fancy boxes. While we carry
a very complete line of these
goods for our Ladies’ Trade, we
do not offer them to men. For
the man who knows, there is
practically no choice but Old
Hampshire Bond—"The Station-
ery of a Gentleman”. It is a
strong, dignified paper that will
at once win your favor. And if it
appeals to you, it will appeal just
as strongly to your correspondent.
Let us show you samples.

Write for samples and names of
your local dealers

Hampshire Paper Company

The only papes-makers in the world
Tmaking band fpaper exclusvely

South Hadley Falls, Massachusetts

FARTHEST NORTH and FARTHEST SOUTE

BOTH REACHED BY THE REMINGTON TYPEWRITER

Remington Typewriters accompanied both Peary and Shackleton
upon their record-breaking polar trips. These are just two more
striking examples of the fact that the explorer and the traveler
beyond civilization's limits invariably select the REMINGTON
for their typewriter companion. Why do they doso? Because of
the Remington’s proven ability to stand rough traveling and hard
usage under most unfaverable conditions without diminution of @S
efficiency and also because the Remington is the one typewriter
which can safely be trusted so far away from the repair shop.

REMINGTON TYPEWRITER CO.,, Inc. NEW YORK AND EVERYWHERE
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E are often called
upon to get up some
new effect in map making,
to make an intricate and
unusual diagram. Our im-
mense facilities and long
experience have peculiarly
fitted us for handling spe-
cial work. Fine Color Work,
Engraving, Printing, and
Binding. We have speci-
mens to send to interested
parties.
THE
MATTHEWS-NORTHRUP
WORKS

BUFFALD, N. Y.

New Yors Orron

Madison Bguare Garden Tower
Bosros Orrice

221 Columbnes Avenne
Crevevaxo Orrice

Citizens Boilding

Use Press Clippings ?

T will more than pay you 1o secure our ex-

tensive service, covering all subjects, trade
and personal, and get the benefit of the hest
and most systematic reading of all papers and
periodicals, here and abroad, ot minimum cost.
Why miss taking advantage for obtaining the
best possible service in your line ?

Our service is taken by all progressive busi-
ness men, publishers, authors, collectors, ele,.
wrid is the card index for securing what you
want and need, as every article of interest is at
your daily command,

Write for terms; or send your order for
100 elipping= a1 85 or 1000 clippings at 515,

Special Rates quoted on Large Orders.

The Manhattan
Press Clipping Bureau

ArTHuR Cassor, Prop.

Cambridge Bullding, 334 Fifth Ave., Cor. 33d 5t
NEW YORK

Established 1888, Send for Our Desk Calendar

Invest Your Savings

REMARKABLE
PROFIT-SHARING
OFFER

Never before has the small investar had
& better opportunity to place his savings
where they will be amply protected and
at the same time produce for him a
guaranteed income.

If you have $50, 8100, ar $1.000, ar if
you can gave a few dollare each month
which you would invest where it will
provide you with a large immediate in.
come, with the opportunity for still greater
profits, you will he interested in reading
a book we have just issved and which
we will send to you free on request.

In this book we have sutlined the story
of the foremost business of its kind in
America, of the splendid success of the
business, of its unusually large profits, and
of the llﬂ-l‘ii]il}' of its earnings.

In this book we have also outlined, as
a part of its plan for handling its large
and increasing business, an offer made by
this 'C-l'.rtnpan)‘ |:3r which ¥ou may Ihnﬂ:,
on an unusual basis, in the greater profits
which this Company will make.

Please note these facts :

1. Your investment is guarantesd by
ample asssts of great value.

2. You will receive dividends from the
very start.

3. The business is firmly established.

4. It is in a thriving and prosperous
condition.

5. It has very great prospects for the
future.

In addition to the guaranteed income
paid at once, the opportunity offered is
extraordinary because of the profit-shar-
in; feature, bj' which ¥ou may share per-
manently in all the future profits of ﬁm
Company, in its large and rapidly in-
creasing business,

This most interesting boolk,
fully explaining our * Profit-
Sharing Offer,” will
mailed to you promptly
on reguest,

.+ 225 Bih
Ave., New York:

F;hpi_le send me book
ﬁlﬂ l:l.I:rTnu;E "’wm

abligation on my part.

Cut out the P
Coupon
and mail it
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Who Will Plant the ii‘lag

Read the Complete Narrative of the Expedi-

ject

Lieutenant Sir ERNEST

THE HEART OF

A Full Record of the
Expedition,

This is the most exhaustive work ever
that all eyes are turned toward the South
complete narrative of the British Antarchic
South Pole, has become recognized as the

It is Lieutenant Shackleton’s own account
was not only to make a dash for the

strange, unknown Antarctic country, King Edward VII's Land. Outside of the
Glled with exciting adventure, wonderfully illustrated, and undoubtedly make

“The most interesting, l.hniﬂinT.

and instructive narrative of polar exploration ever put before the

ublic. Tt i seldam that a real explorer gives us such a graphic and enlivened picture of his experiences.
very fact of importance sbout the jowrney is set down in such human fashion and with eo keen & sense
of humeor that there is not a dull moment in the entire 800 pages.”-=Zoston Epening Franscripl.

TMlustrated with 12 color plates, 3 maps, and

In two roval octavo volumes.

OTHER RECENT BOOKS OF

People of the Polar North

By KNUD RASMUSSEN
Compiled from the Danish ornginals and edited by G Herring

This graphic account af the * People of the Polar
Morth " is receiving new attention, not only by rea-
son of the part which the Danish author has played
in the present controversy over Dr. Cook's story,
but because of the detailed accounts which Rasmus-
gen gives of the Arctic tribes of Eskimos, whose
co-operation has been such an essential factor in
the operations of bath Cook and Peary.

Eight illustrations in color and one hundred in
black and white and a map

Large octavo. 358 pages. Cloth, 55.00 net

Hunting in British East Africa
By PERCY C. MADEIRA

A f_umpl:tz account of a highh’ successful hunt
thraugh the Alrican Veldt and jungle taken by the
author during the winter of 1907-1908. He hunted
aver much the same country Mr. Roosevelt recently
covered, and returned with one of the most exten-
sive and beautiful esllections of African trophies yet
fallen to the rifle of one man,

The illustrations of big and small game, camp
scenes, ete., are reproductions of the author's ewn
photographs and are truly remarkable.

130 illustrations and 2 maps.
Octave. Cloth, $5.00) net

J. B. LIPPINCOTT COMPANY, Publishers . . Philadelphia
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Upon the South Pole ?

tion that Got Within 111 Miles of the Pole

H. SHACKLETON'S

THE ANTARCTIC

Shackleton Antarctic
1907-1909

published on polar exploration, and now
Pole —the last great geographical prize—this
expedition which got within | 11 miles of the
authoritative work on Antarctic exploration.

of a carefully planned expedition whose ob-
South Pole, but to thoroughly explore that —
important scientific facts and discoveries revealed in the volumes, they are
the greatest work of exploration and travel of recent years.

“A more interesting book of polar exploration than ‘The Heart of the Antarctic’ has yet to be
written,” —JNew Vork Fimes.

“The detailed account of the doings of the expedition is made so entertaining that the book is likely
to h::nme g classic of adventure.” —NVew 4"'”-"# AT

over 300 illustrations from photographs
Handsome cloth, $10.00 net per set

TRAVEL AND ADVENTURE

Among the Wild Tribes of the A Military Consul in Turkey
Afghan Frontiers By Captain A. F. TOWNSHEND

By T. L. PENNELL, M. ., B. Sc. T .
With an introduction by Field-Marshal EARL ROBERTS Ain kiniate: seoomt of the: tpuionons of -t
author as a military consul in Turkey from 1903

“Full of excitement, interesting anecdote, and to 1906
lively description.”—.Liferary Lirest, " ’
Forty illustrations and two maps With 40 illustrations. Octavo. Cloth with

Octavo.  Rich cloth, gilt top, $3.50 net gilt, $3.50 net

Mountaineering in the Land of the Midnight Sun
By Mrs. AUBREY LEEBLOND

A stirring account of a mountain-climbing expedition, taken by the author, her husband, and a Swiss
guide, among the peaks of Lapland and Tromsoe, well inside the Arctic circle,

Profusely illustrated. 8ve. Cloth, gilt top, $3.50 net

J. B. LIPPINCOTT COMPANY, Publishers . . Philadelphia
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THEODORE ROOSEVELT'S

Own Account of His I

AFRICAN TRIP
SCRIBNER'S MAGAZINE

is the greatest contribution to the Natural History
and Civilization of East Africa ever written. It “
is a narrative of absorbing interest, vital, ad-
venturous, and brimful of the author's always
fascinating personality. Are you reading it?

$3.00 a Year

CHARLES SCRIBNER'S SONS . . NEW YORK

25¢. a Number
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TRAVELING TO ENGLAND
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Twin Serew Steamers —THURSDAYS
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A -Independent Argund the World Tours- =
= Travelers' Chechia Good All Over the World
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HONOLULU, $110

and Back (first class), Five and One-half
Days from San Francisco
The splendid twin-screw steamer Sierra (10,000
tons displacement) sails from San Francisco April
16, May 7, May and every 21 days. Round-
trip tickets good for 4 months, Honolulw, the
most attractive spot on entire world tour. Book
now and secure the best berths. Line to Tahditi
and New Zealand—5. 5. Mariposa, connecting
with Union line; sailings, April 15, Maw 21, June
79, ete. Tahiti and back (24 days), $125. New
Zealand (Wellington), $246.25, first class, R. T. &
maonths.
OCEANIC STEAMSHIF CO.,,

873 Market Street San Franecisco, Cal.
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Style V—Upright Grand
Mahogany Case

Beautifully Veneered
Size 4 ft. 6 in.

Price, $550
Th: Knabe—The World's Best Piano

—13 tl‘:: one P!ann not nt‘lly abreast
of the times, but to-day, more than
ever, is solely and purely represen-
tative ul' fau tl:'is anstruction, ex-
ceptional durabili'-- and that tonal
sublimity that cennaf to o . “illy
imitated or equaled.

Knabe Piancs may be purchased of any Kuabe
representative st Mew York prices with added cost
of freight and delivery,

WILLTAM

KNABE

& COMPANY

FIFTH AVENUE AND
THIRTY-MNINTH STREET

NEW YORK

The

MIGNOMETTE Horizontal GRAND

In Mahogany, Price $700

Where others have failed 1o build a

Small and Perfect Grand Piano

meeting with present-day requirements,
The House of Knnl‘.'u.-. after Eﬂun ﬂl_f research
ﬂ:tErrimznl. has succeeded in preducing

THE WORLD'S BEST GRAND PIANO

In the small size of

SFEET 2 IPEHES

This :rulm it posseases that same matchless tone for
which KM ELA.N DS have long since Iatiny-
aahed —a lune pecubiar to and distingive of all KNABE
PLAMOS, which camy the endomsement of the leading mu-
sicians of the day.

Kalley
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’ E QWithin this Fire-Proof Ware-

by freight or express and insured during transit
Cur customers are in all parts of this country and
abread, - Ask for local references or any informa-
tion desired.

house are DBrick, Steel-lined

SAFE DEPOSIT

vaults for silverware and other
valuables. Dry, clean, moth-proof

COLD STORAGE

rooms fitted up with appliances
- - | for holding furs, clothing, rugs,
QUT-OF-TOWN DEPOSITS can be shipped us curtains, tapestries, fur rugs, ete.

PRICE LIST and deseriptive booklet

will b sent on request

Seenritp Storage Gompang

Successors to Sorage Departmant

Amencan Secarnity and Trust Company

Furniture Warehousemen . . Packers

Bend for Hlastrated

1140 FIFTEENTH ST. (Duu’jnti\-l: Booklet and Price List

Forwarding Agents

) WASHINGTON, D. C.

HOATING LIFT-VAN ON BDARD STEAMSHIF

BOWLING GREEN STORAGE AND VAN COMPANY
18 Broadway, New York

Cable Address : Bowlingvan, New York

IFT-VANS will be pro-
vided for prompt
loading in any city of
the United States or of
Europe.
€ In no other way
can Household Goods
be moved across the
ocean, in absolute se-
curity, with despatch
and economy.

BOXING NOT REQUIRED

IN WASHINGTON, APPLY TO

Security Storage Co.

1140 Fifteenth Street MW,

Codes: A B ¢, Fifth Edition, Liebar's Code
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THE RACE FOR THE SOUTH POLE

tion to the South Polar regions has
been very much increased during the
past month by the coming to the United
States of Sir Ernest H. Shackleton. This
distinguished explorer gave his first lec-
ture in America in Washington, March
26, to 5,000 members and guests of the
National Geographic Society, At the
conclusion of the address the President
of the United States, on behalf of the
Society, presented him with the Hubbard
Gold Medal of the National Geographic
Society, recently awarded Sir Ermest for
his important discoveries in the Antarctic
rc%iuns and for gaining farthest south—
88" 23 —January 9, 190G
“No private citizen has ever received a
more auspicious welcome to America.
Statesmen, diplomats, scientists, artists,
men of letters, and men of distinction in
every walk of life united in a great
chorus of greeting to one of the most
distinguished Englishmen of the present
day. The audience included the Presi-
dent of the United States, Commander
Robert E. Peary, the Ambassador of
Great Britain and the entire staff of the
British Embassy, the ambassadors of
France, Germany, Japan, and Mexico,
the ministers of Costa Rica, Portugal,
Norway, The Netherlands, Denmark,
Switzerland, and Sweden, the Secretary
of the Treasury, the Secretary of War,
the Secretary of the Navy, the Secretary
of Commerce and Labor, the Admiral of
the Navy, and many Members of Con-
gress.  Shackleton  bore the  honors

I?{TEREST in the American expedi-

crowded upon him with the spirit which
he has shown since he emerged from the
Antarctic regions nearly a year ago—with
modesty and simple grace,”

The expedition which formed the sub-
ject of his address has been fully de-
scribed in previous numbers of the Na-
rioNaL GEocrRapHIC Macazing®  Sir
Ernest will repeat his lecture in many
parts of the United States during April,
May, and June.

His narrative is one of the most in-
spiring stories of adventure and accom-
plishment ever told, the courage, wit,
pluck, resourcefulness, and good com-
radeship of the leader and his men mak-
ing a most thrilling tale. Particularly
interesting are moving pictures of the
strange penguin, a bird 4 feet in height
and weighing 9o pounds, which cannot
fly and waddles something like a seal.

Lieutenant Shackleton holds the record,
not only for getting 400 miles nearer the
South Pole than any of his predecessors,
but also for the unparalleled importance
of his contributions to scientific knowl-
edge of conditions in the far south. The
cost of his expedition was much greater
than the funds he had personally raised,
s0 that when he returned to England in
190 he found himself $175,000 in debt.
The British government knighted him
for his achievements and made him a
grant of $100.000, The halance he is now
paving off by lectures and by his book,
“The Heart of the Antarctic,”

* Nar. Geos. Mac., April and November, 1900,
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PRESENTATION OF THE HUBBARD MEDAL
BY PRESIDENT TAFT

Sir Ernest Shackleton: Tt is my pleas-
ant duty to represent the National Geo-
graphic Society in presenting to you the
evidence of its high appreciation of the
marvelous work that you have done in
the cause of science; and the endurance,
courage, and intelligence shown in the
pursuit of a definite object. 1 am sure
that you will the more appreciate this
medal, as it comes from the National
Geographic Society, that has among its
prominent members that distinguished
American, Commander Robert E. Peary,
who, while you were working at the
South Pole, was himself surrounding
the North Fole.

1 do not know that nature had in mind
the variety that was to be added to the
lectures by the differences between her
at the North Pole and at the South Pole,
but certainly the different character of
the surroundings of the North Pole and
the South Pole make of entrancing in-
terest the stories with respect to both.

You will permit me, therefore, to have
the honor of handing you the medal of
the Society, which gives its evidence of
how highly they appreciate your services
to science and to mankind.

RESPONSE TY SIR ERNEST SHACKLETON.

Mr. President: Tt is a very great honor
for me to have this medal from the Na-
tional Geographic Soclety, and espe-
cially as it is given to me hy the hands
of the distinguished President of the
United States. It could not mean more
for me than to have it given in this way in
this great hall. But while I am standing
I would like to say that Commander
Peary will have as warm a welcome over
in England as 1 have received from your
great American society tonight. Com-
mander Peary’s work belongs not only
to America, but to the world.

We are all pleased, and we wish, of
course, a good measure of success to
any forthcoming American expedition to
the South Polar regions, because they
have got a very hard job to tackle on the
other side.

And, sir, T thank you. It is a very

eat honor to me. 1 thank you very
much for having presented this medal.

THE NATIONAL GEOGRAPHIC MAGAZIN E

THE RACE FOR THE S0UTH POLE

During the past month each member
of the National Geographic Society has
received an invitation to subscribe to the
American expedition to the South Pole
under the auspices of the Peary Arctic
Club and the National Geographic Soci-
ety. Such generous responses have been
received from a large body of the mem-
bers that it is believed the expedition
will be able to leave in September.

Sufficient funds at this writing have,
however, not been secured, and those
members of the Society who are inter-
gsted in the work and have not yet seut
in their subscriptions are earnestly re-
quested to do so immediately. The sub-
scriptions tange from S$1.00 to $500.
While large suhscriptions are welcome,
the Society hopes that all members will
be sufficiently interested to subscribe
from $1.00 to $5.00.

The reasons why an expedition should
leave thiz year are as follows:

1. The expedition can be equipped at
approximately one-half the cost neces-
sary to equip an expedition any other
year, owing to the fact that the Koose-
velt and all the material used on Com-
mander Peary's last expedition are im-
mediately available.

2. Peary’s four lieutenants—Captain
Bartlett, George Borup, MecMillan, and
Doctor Goodsell—and practically the en-
tire crew of the last expedition are eager
to join the American South Polar Expe-
dition, provided it can leave this year.
The American party could thus take ad-
vantage of men whose experience in
polar work is unequalled.

3. From a scientific point of wview,
tidal and magnetic observations obtained
at the same time that the English expe-
dition are making zimultaneous records
on the other side of the South Pole will
be vastly more important than if taken
during another year, when there is no
other expedition in the south. Similarly
the work of the British expedition will
be benefited by the American.

4. As Sir Emest Shackleton has said,
every step taken by the American expe-
dition from its proposed base on the
shores of Weddell Sea will be an entirely
new discovery. No region in the world
offers such an opportunity for the acquir-
ing of new knowledge,



ROMANTIC SPAIN*

By Cuarces Upson CLark, oF YALE UNIVERSITY

wita. The stern and yet fascinating

country whose sons once dominated
Europe and brought their language and
their civilization to the western world
has not yet been spoiled by the tourist.
Cut off from the rest of Europe by the
Pyrenees and the sea—forming, in fact,
a detached bit of Africa—5Spain has
gone on through the centuries preserving
countless ancient traits which give her
life and people a peculiar stamp.

Since Spanish railways and hotels
make traveling almost as simple a matter
as in Italy, and the people are fully as
courteous and honorable as any other,
the American need not hesitate to inclode
Spain in his itinerary, and may look for-
ward to a wonderfully interesting ex-
perience. He will not, however, get the
full benefit of it unless he is at home
in Spanish history and not wholly ig-
norant of the language,

Nowhere else does the past, with its
great warnings against pride, intolerance,
amd extravagance, so impress even the
casual passer-hy; and one is about as
likely to find an English-speaking person
in Spain as to find one who knows Span-
ish in New England.

Journeying into Spain from France,
the traveler is promptly notified by a
change of gange at the frontier that even
the railroads in Spain are different.
Their gauge is over a foot wider than
that of central Europe and of America;
50 passengers must change cars and
freight be transshipped. This wide gauge
is a great advantage, and American rail-
road men sigh for it. It enables more
powerful locomotives and more capa-
cious cars to be uszed, though the Span-
iards have not yet risen to their oppor-
tunities. Their railway equipment is in

S PAIN is still almost a terra incog-

general behind the times, although one
or two through trains are equal to the
best elsewhere, and | remember seeing
a new Munich locomotive so powerful
that it whisked twenty loaded passenger
coaches up a grade with little effort,

By noticing the plagues on the engines,
which tell when and where they were
macde, one can watch on Spanish rail-
ways the entire development of the loco-
motive. They come from everywhere,
and seem never to be made into scrap.
I have seen engines dating from the 30's
still in use, and it was especially interest-
ing to see machines which announce that
they hail from Gravenhausen, Départ-
ment du Bas-Rhin, thus proving that they
date from before 1870, when Alsace
became German territory,

European railroad practice is far be-
hind ours in the use of air brakes on
freight trains, and Spain is especially
backward here, since few of her freight
cars have even hand brakes. That leads
to amusing methods of switching cars.
When a brakeless car is started down its
track the brakeman runs beside it and
sets pebbles on the rail before it. These
soon overcome its momentum, In the
Madrid yards one s¢es a refinement of
this system. At the end is a track run-
ning at right angles across the others;
on this moves an electric engine, pushing
a large platform on wheels, like one of
our turn-tables. By means of a chain
and capstan, the engine hauls the car to
be switched upon this platform, and then
pushes the load to the proper track. The
car, when released, has considerable mo-
mentum ; when the brakeman wants to
stop it, he sets an ingenious iron shoe
on the rail in front of the car. The
car mounts the shoe, which is thereby
knocked off the track: the brakeman

* The illustrations are from photographs by the anthor unless otherwisze indieated,
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picks it up, runs ahead and repeats the
operation. Needless to say, the car soon
staps.

The Spanish railways have the best
mileage-hook system in the world; the
more mileage you buy, the lower is the
rate per mile (or, rather, per kilometer)
and the longer the validity. One book
is pood for a family or members of a
firm. 1f ome plans to travel several thon-
sand miles, it is possible by the use of
these books to ride first-class (that is,
Pullman accommodations) for not much
mare than regular third-class rates.

But travelers who know a little Span-
ish and have learned by experience in
other lands that the genuine people,
whom one comes to know, travel third-
class, go in with them, regardless of bare
wooden seats and crowded quarters. One
can be very comfortable with a rug or

two ; and, instead of sophisticated French-
speaking travelers, one has as neighbor
an intelligent Castilian farmer, who uses
an American harvester and whose wife
has an American sewing machine, and
who laments Spanish illiteracy and offi-
cial corruption as the chief cause of her
troubles; or it may be a Barceélona com-
mercial traveler, who lays Spain’s ills—
which all admit, saving, “Pobre Espafia!”
{poor Spain)—to her highly centralized
administration, which taxes the whole
country, and especially rich and populous
Catalonia, for Madrid office-holders.
The ancient divisions of Spain, for
centuries independent and often hostile
countries, still hold somewhat aloof from
cach other, The Catalans even speak a
different language, allied to Provencal,
as different from Castilian as Duteh is
from English. They are an enterprising
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THE GREAT BRIDGE WHICH SPANS THE GORGE OF THE GUADALEON AT RONDA, AND
CONNECTS QLD AND NEW RONDA AT A HEIGHT OF 400 TEET
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FARM-HOUSE RESEMBLING SWI55 CHALET, TYPICAL OF TIIIS SECTION OF COUNTRY :
LAMONA, SPAIN | THE OXEN ARE YOKED BY THE HORNS
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HOW THE DATE ORCHARDS OF ELCHE ARE WATERED—AXN IRRIGATION CANAL AMONG
THE FRUITFUL PALMS: SPAIN
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LOOKING ACROSS THE HALL OF THE TWO SISTERS TO THE “WINDOW OF LINDARANA™

The tall vase in the right hand corner is the “Alhambra Vase,” said to have been found
full of gold after the flight of the last Moorish king. ‘The figures are dressed in the costumes
of the davs of the Moonsh kings { see page 214 ).
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DANCING GIRLS GF SEVILLE

commercial and manufacturing people,
and the country is dotted with cotton
mills and factory chimneys,

As one comes from the north, the first
important town is Gerona, memorable
for the heroic defense against the French
a century ago. The besiegers even poi-
somed the river. The city has several
ancient churches, one with an old bap-
tistery beside it, which a utilitarian age
has turned into a lumber-room.

Barcelona, Spain’s largest and busiest
city, is a most attractive place, possessing
the best climate in the western Mediter-
ranean—more equable than that of Nice.
A stroll along the Rambla, the chief
boulevard, is full of interest. This part
of it, the Rambla dels Flors (in Catalan,
"of the flowers™), is given up for some
blocks to flower hooths,  Just bevond are
many-colored birds, twittering away in
little wooden cages. One can take a de-
lightful ride on the top of a double-

decked trolley car to the Tibidabo, a
pine-covered hill overlooking the city and’
its magnificent harbor.

A few miles down the coast is Tarra-
gona, whose stately aqueduct is a re-
minder that she was the chief city of
Roman Spain.  In her museum is an old *
Roman grain mill, on which a humorous
boy once cut in Latin: “Work, little don-
key, the way I worked, and much good
twill do you.”

A few hours further south lies Tortosa,
on the Ebro, the only large river in Spain
emptying into the Mediterranean. Tts
waters are largely diverted into irrigation
canals, which make the fields and gar-
dens a delight to the eye; and the com-
bination of date palms and waving wheat
shows what a variety of products the
country produces. One can still see on
the streets huge jars which remind one
of Ali Baba and the Forty Thieves, and
in the wine stores wine is sold in pig-
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RAMELA DELS FLORS: THE PRINCIPAL BOULEVARD OF BARCELONGS

VIEW OF GERONA (SEE PAGE 103)
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skins, calked with pitch
which glives it a taste
much lke that of the
dilute spruce - gum into
which wine degenerates
in Greece.

Twurning inland one is
soon met by the strangely
toothed ridge of the
Montserrat (about 4,000
feet high). This was
the traditional home of
the Holy Grail, and its
monastery is a famous
pilgrimage spot. A cog-
wheel railway makes the
irip an easy one, Cult-
ured Benedictine monks
still dwell under those
iremendous  cliffs, but
their artistic treasures
were looted by the
French, who have sev-
eral times found Spain
a convenient gold and
stlver mine. The moun-
tain is endlezsly beauti-
ful, with its views over
to the Pyreneez and its
wealth of vegeiation. Its
spring Nowers are largely
of blue color — violets,
hepaticas, flax, larkspurs,
hyachinths, and many
others,

 Now the train labors up to the bleak
highlands of Castile, bare and forbidding.
Central Spain is a high platean, crossed
by rugged mountains, scorched in sum-
mer and frozen stiff in winter. The
Castilian farmer, too poor to purchase
fertilizers or drill wells for irrigation,
generally leaves the land fallow every
other year. Then it seems a barren
desert, and ane is constantly struck with
the contrast of the green wheat-fields on
the strips under cultivation.

Here and there shepherds accompany
their heavy-fleeced merinos, nibbling
even as they eross plonghed land. The
good-natured herdsmen, with their rough
coats and skin trousers. have not much
changed since Don Onixate’s day, when

THE COMMNATION OF DATE PALMS AND WIHEAT FIELD
SHOWS THE YVARIETY OF PRODUCTS

the mesta, the sheep-owners' corporation,
was as despotic as any western ranchers’
association.  Literally millions of sheep
used to be driven across the country in
the change from summer to winter pas-
ture: they cropped close all vegetation—
Spain's lack of forests is partly their
fault—and the meso was legally entitled
to the hundred vards each side of the
roadway for the sheep to grage upon. It
is less than a century since the corpora-
tion lost its monopoly and the farmer
got hiz rights,

Seeing Ledn's massive Roman walls
and towers, one can easily believe that
its name comes from the Roman legions
once quartered here. The high church
tower in the background is of Saint Tsi-
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THE RUINS OF A ROMAN AQUEDUCT AT TARRAGONA, WHICH WAS THE CHIEF CITY
OF BOMAN SPAIN

THE REMAINS OF ANOTHER ROMAN AQUEDUCT: MERIDA (SEE PAGE 205)
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ALI EADA JARS AT TORTOSA (SEE PACE 193}
It was in jars like these that Ali Baba coneealed his Forty

Thieves

COG-WHEEL RAILWAY UP THE MONTSERRAT (SEE PAGE 195)
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MONTSERRAT (SEE PAGE I105)

THE MONASTERY OF THE
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Phiste by Logise Coleman

THE PUBLIC FOUNTAIN IN A SPANISH TOWN

dore; the saint’s relics were brought here
in 1063 by Ferdinand I of Castile and
Ledn.

At the end of the main street, with its
lively groups and here and there an ox
cart, 15 the famous cattle market. The
mouse-colored oxen are short-horned and
much like ours; they are yoked by the
horns; skins are used to keep the yoke
from galling. In another part of the
town a general market is held Saturday
mornings. ‘The square is crowded u-'iEh
booths and with peasants buying and
selling. ‘The section devoted to local
pottery is especially interesting. The
peasants drezs largely m  homespun—
they still practise the household arts in
Spain. The men wear knee-trousers,
and one sees here, as in many parts of
Spain and our own Southwest, the alpar-
gatas—low canvas shoes with hempen
soles,

The Guadarrama Mountains, running
across the Castilian tableland, overlook

the Escurial, Philip the Second’s impos-
ing palace. This was his hobby; to it
he devoted millions of dollars, at a time
when he was often at his wit's end for
money. In its wild, rocky sorroundings
the enormous pile is extraordinarily im-
pressive.  Within, one is shown the
funeral niches where rest the kings and
gqueens of Spain, and the chamber where
Philip himself died of a loathsome and
lingering malady.

More interesting, perhaps, is the won-
derful collection of manuscripts. In
spite of disastrous fires, the Escorial re-
mains one of the world’s great libraries.
Many of the manuscripts are illustrated.
In one we see our first parents, as a
tenth - century Spanish monk pictured
them ; they eye one another with recrimi-
natory glances; but the serpent, twined
about the tree, leaves no doubt who was
guilty., Another manuscript, written in
1047, has as its frontispiece the Cross of
Oviedo—the Christian symbol in  the
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SHEFPHERDS AND THEIR FLOCKS OF MERINO SHEEPF 1IN CASTILE

MOORISH NRIDGE AT CORDOVA (SEE PAGE 208)
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CASTLE OF SAN SEREVANDO: TOLEDD

THE ESCURIAL, BUILT BY FHILIF II (SEE PAGE -TUD}
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CROSS OF DVIEDO:
FROM OLD MANUSCRIPTS IN
THE ESCURIAL

ILLUSTRATIONS

fight against the Saracen—with Alpha
and Omega hanging from it.

Madrid is a well-built, modern city
with busy offices and bustling trolley
cars. Like our own capital, it is an arti-
ficial city, depending upon the govern-
ment, tourists, and society for its subsist-
ence, Its picture gallery, in the Prado,
is the peer of any in the world, and must
be visited by students of Titian, whose
paintings here preserved rival those of
Velasquez in beauty and interest.

A greater attraction to the populace is
the huge bull ring, seating nearly 15,000,
On Sunday afternoons a gay throng
gathers there; the bull-fighters march ont
in their brilliant costumes, and the cere-
mony of slaying the bull begins. Tt is
almost a ritual, and every detail must be
punctiliously observed. First, the bull is
made to charge the horsemen, the pica-
dores, who jab him with short-pointed
spears; the horses wear a blinder over

OUR FIRST PARENTS AND THE SERPENT AS
PICTURED BY A SPANISH MUNK OF THE
TENTH CENTURY (SEE PAGE 200)

one eye, so that their rider can keep
them from seeing the bull's onset. [If
they are not killed at once when the bull
gores them, they are sewed up and made
o meet another attack. This is the re-
volting part of it. After enough of this,
nimble banderilleros throw their darts
into the éreature’s neck and shoulders
at just the proper place and interval.
These men, and the espadas who follow
them, show great dexterity and grace.
The espada is a seasoned bull-fighter;
his function is to plunge his rapier into
the bull’s heart, and his calmness as he
maneuvers the beast into a favorable
position, teasing him the while, is fas-
cinating to watch. The audience, with
eves keen as hawks', applaud every good
stroke, and hoot in derision at any mis-
plays.

The net influence of the sport is de-
moralizing. and much of the best element
in Spain iz against it, unless it can be
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reformed ; but the same
can be said of our pres-
ent form of football, and
the one is as likely to
disappear as the other,
The same arguments are
heard in Spain in favor
of hull-fighting which
are used here for foot-
ball—it makes the par-
ticipants = brave, alert,
quick to act and to help
out a fellow-fighter ; but
at least the bull-fighters
maul only animals, not
their fellow-men. A
Spaniard considers the
latter brutal,

Mot far from Madrid
lies Toledo, the ancient
Visigothic capital. The
Tagus flows about it in
a deep gorge on almost
every side. High above
the old mills looms the
Alcazar, the one-time
castle, now a military
school, Toledo is a fas-
cinating city, with nar-
row, winding streets,
and shops where one can
still buy Toledo blades,
tempered in the Tagus,
and inlaid with gold.
Down its widest street,
in which two carts can actually pass,
rises the great Gothic spire of the
cathedral, which replaces the Moorish
mosque, The main square, the Zoco-
dover, keeps the Arabic word zug (mar-
ket) in its first syllable; one of the
Moorish gates, the Puerta del Sal, of
1100, 1s still intact; and in the Casa de
Mesa are beautiful Moorish arabesques
and tiles, nearly 300 years old.

stidﬁ the city shepherds drive their
parti-colored focks along the highway;
above rises what is only too truly a type
of “castles in Spain'—the dismantled
fortress of San Servando.

A day's journey to the southwest lies
Mérida, once a Roman metropolis, It
still possesses Roman bridges and its
ancient theater, and outside the city are

THE ALCAZAR OF TOLEDD, ONCE A FAMOUS CASTLE, NOW
USED AS A MILITARY SCHOOL

still standing several arches of the old
Roman aqueduct—"Los Milagros” (the
miracles) they are called by the péasants,
and it is a miracle that thiz arcade re-
mains, after so many centuries of earth-
guakes and invasions. On top of the

aquedoct storks, sparrow-hawks, and
black-birds nest together in apparent
amity.

At Cordova one enters southern Spain,
with its highways bordered with aloes
and prickly pear (both American impor-
tations, like tobacco, maize, and pota-
toes), and its groves of olive trees
Spain leads the world in the production
of olive oil; but it is mostly refined for
export in France and Ttaly; Spanish
wines are also largely altered abroad for
the consumer’s palate. One of Spain's
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THE FOREST OF PILLARS I[N THE MOORISH MOSQUE AT
CORDOYA

great needs is capital and enterprise to
elahorate these products at home. She
has cheap and willing labor, as our Ver-
mont quarries can testify; Barre and
Montpelier are full of Spanish work-
men.

Cordova lies on the Guadalquivir, here
crossed by a Moorish bridge on Roman
piers ; the Moorish keep is still preserved.
A thousand years ago Cordova was the
intellectual and artistic center of western
Europe; its university drew students
from evervwhere, and its products, espe-
cially leather (cordwain, i. ¢, Cordo-
van), were famous. Today its narrow
and sunny streets, with their pictur-
esque churches, seem deserted; but the
cathedral chapter has preserved one

memorial of past mag-
nificence in the Moorish

mosque, the preatest
Mohammedan  building
west of Mecca. Enter-

ing its precincts by the
Orange Court, one finds
the portal fanked by two
Roman milestones, With
exquisite taste the can-
ons have set to the left
one dating from the vear
of Christ’s birth; to the
right, from that of the
crucifixion, Thus they
typify Christianity's con-
quest of hoth the Roman
empire and Moham-
medan Moor.

The mosque itself 15 a
forest of pillars, which
divide the huge, low
building into a score of
naves. There are over
goo of these columns;
some were sent here
even from Constantino-
ple, mates, perhaps, of
those sent at the same
time to Charlemagne for
his palace at Aix-la-
Chapelle. Those were
the davs of Haroun-al-
Rashid and the Arabian
Nights ; but the splendor
of Cordova rivaled that
of Dagdad. Abderrahman’s wonderful
palace—far more sumptuous than the
Alhambra, to judge from the descriptions
of the Arabic historians—has perished
utterly ; but the mihrabs, or prayer niches,
in the mosque give some idea of the
beauty of Cordova at the height of her
glory.

Descending the Guadalquivir, one feels
the Moorish presence on all sides. The
men who sit idle in the market-place,
the women whao bring their graceful jars
to draw water, often have strongly
Moorish features, and with good reason,
for the Moors held the kingdom of Se-
ville for over 500 years.

The prondest memorial in  Seville
is the lofty Giralda, once the muezzin-

ke
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MOORISH TYPES
AT A WAYSIDE TROUGH
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THE GIRALDA ! SEVILLE (SEE PAGE 208)

tower of the mosque. Finished in 1100,
it rises 300 feet above the street, The
ascent is easy, up a corkscrew inclined
plane, and the view down upon the mas.
sive cathedral and over the city and plain
is most impressive. The great bells swing
and clang from time to time, scaring
away the myriads of little sparrow-hawks
which make their home here. The
Orange Court of the cathedral keeps its
Moorish Gate of Pardon ; but the mosque,

which vied with that oi Cordova, was
razed to make room for the noble Gothie
cathedral.

Not far away, however, the Moorish
Alcazar is still preserved as a royal
patace. Though built by Christian kings
of Castile, its architects were Moors, and
they employed all the delicate refinements
of their art. Standing in the Court of
the Damosels, where Charles V married
Isabella of Portugal, one can hardly be-
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UF THE DARRDO VALLEY: GRANADA

COURT OF THE DAMOSELS; ALCAZAR, SEVILLE
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HICHWAY ABOVE CORDOVA LIKED WITH ALOES AND PRICELY PEARS
STAGE-COACH . SAN FERNANDO TO ALGECIRAS




214

SPANTEH CHILDREN

lieve that this stone lace-work is merely
a stueco cement, molded and fastened
upon wood. Very beautiful are the
dados of enameled tiles, or asulejos, and
the folding doors are marvels of Arab
carpentry. The horseshoe arcades of
the Saloon of the Embassadors are the
most graceful and ornate in Spain.

Granada, long a decaying provincial
city, is now alive with trolley cars and
electric lights, and tourists are so com-
mon here that the small boys have even
learned a few English words with which
to coax away small coin. But the herds
of goats, and an occasional cow—an eco-
nomical milk-delivery system —give a
pastoral touch to the town., One sees
the same thing at Naples, and the Nea-
politan milkman has even discovered a
unique way of increasing profits,. Under
hiz coat he puts a hot-water bag, with a
long rubber tube running dewn his coat
sleeve, and, as he milks, he injects into
the pail that percentage of aqua pura
which milkmen of all ages and peoples
have found desirable,

Granada lies at the point where the
Darro and the Xenil, running down from
the mountains, unite as they enter the
fertile plain of the Vega. Above the
city rise the foothills—one crowned by
the Alhambra — and beyond them the
snow-capped ridges of the Sierra Ne-

THE NATIONAL GEOGRAFPHIC MAGAZINE

vada, 10,000 feet higher. Gra-
nada has, therefore, a singu-
larly beautiful situation, and
it enjoys a mild and agreeable
climate. The romantic inter-
est of itz history completes
the spell. Here was the last
Saracen court in western Eu-
rope; here Isabella of Castile,
with the money loaned her by
a Spanish Jew, financed the
Genoese  adventurer’s  fool-
hardy quest; here Ferdinand
and she, in that same mo-
mentous year of 1492, decreed
the expulsion of the Jews
from Spain; and here their
ashes now repose, in the great
Henaissance cathedral which
they built in gratitude for
their triumph over Islam. 2

Strolling first up the Darro Valley,
hetween lines of whitewashed houses,
glaring in the spring sun, one soon reaches
the gypsy quarter. These nomads, whom
George Borrow sketched so intimately,
have settled here in cave-dwellings among
the aloes and Indian figs, and issue forth
to meet the tourist with guitar and invi-
tation to a dance. Beyond lie bare hills,
from which a wonderful view may be
gained,

The Alhambra looms up over the val-
ley, commanding the city and the nearer
plain; like the Parthenon, its strategic
value led to its undoing. But, ruinous
though it is, the Alhambra remains the
best western reminder of Saracen culture
and magnificence. Tts Myrtle Court,
with a sunny pool, leads to the main
enclosure, the Lion Court, off which open
the gorgeously decorated rooms which
Irving has immortalized. Every detail
is worth noticing; the dados, with their
varied tile designs: the ornamental
friezes, in which verses, often from the
Koran, border intricate arabesques; the
beautifully fretted arches and the deli-
cate Moorish windows. What remains
is so exquisite that one hardly dares
imagine its original grandeur,

The trip from Granada to Gibraltar is
now easily made by railway; but no one
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A NEW NATIONAL PARK

knows Spain who has not taken a stage
ride over its breezy plains and aromatic
hillsides. The ride from San Lernando,
near Cadiz, to Alpeciras, across the bay
from Gibraltar, is a fascinating experi-
ence. Relays of four or Ave horses rush
the eoach along over good roads at a
steady trot, below Moorish wind-mills,
past ruined castles, and beside wide
marshes, where storks, cranes, herons,
fAamingoes, and wild fowl watch its
Progress. verywhere the perfumed
breeze pursues it, under the brilliant blue
of the southern heaven, Now it skirts
the seashore, looking over the strait to
the forbidding African mountains; now
it toils up bleak hillsides, brilliant with
the yellow of the fragrant broom.
“Pepe,”’ the driver, handles the clothes-
line reins for all the 6o miles; hiz posti-
lion eccasionally hurls a stone artistically
at one of the leaders, to bring him to
reason; but in general Pepe drives with
his voice, bestowing encouragement and
malediction at the top of his lungs upon
each of the horses by name; and better
driving it would be hard to find.

At the relay stations, a half dozen in
number, there are waits of 20 or 30
minutes, in which one can stroll about,
watch the larks and countless other song-
sters, and pick the tiny blue irises and
other charming wild flowers. As the
coach carries the mails, it is constantly
accompanied by one or more civil gouards,
as the Spanish gendarmes are called. In

216

their striking hats, they are remarkable
figures, especially in combination with
the herdsboy, whose sheep and goats are
browsing under the olive trees.

This ride has an added charm in its
historical associations. Within a mile or
two of the road are the battle-fields of
the Salado, where the Visigoths van-
quished the Vandals, in 417, and drove
them over to Africa, and where, also, in
1340, Alfonso X1 defeated the Moors,
in the first battle in Europe, it is said,
in which Damascus cannon were used.
Near by is the Laguna de Janda, where,
in 711, the great battle began in which
the Moors won Spain from Roderick
and his Visigoths. One of the stops is
the picturésque city of Tarifa, where
(Guzman el Bueno saw his own son slain
before his eves rather than give up the
castle to a trajtor; and from Tarifa's
Alcdzar one can see Trafalgar, off which
England won the empire of the seas.
As the stage, after passing the Moorish
aqueduct, draws up at Algeciras in the
early evening, the search-lights from “the
Rock™ remind one again of the conse-
quences of that battle.

“Ouien dice Espafia, dice todo"—he
who says Spain, says all. And, indeed,
Spain has evervthing, from snow-clad
peak and wind-swept mesa to fragrant
orange groves and waving palm trees. If
the traveler comes to her to learn, she
sends him away richly rewarded, and her
austere charm will surely draw him back.

A NEW NATIONAL PARK

By Guy ErviorT Mitceuerr, U. S. GeorLogicAL SURVEY

HE nation that leads the world in

feverish business activity requires

playgrounds as well as workshops,
says George Otis Smith, which is but an
application to America of the old saw
that all work and no play makes of Jack
a dull boy. When Secrefary Seward was
Endeavnrinﬁ to enlist the support of the
people for his project to purchase Alaska
one of the somewhat msthetic arguments

by which he sought to gain advocates
was that this great northwestern terri-
tory should be acquired if for nothing
else than that it would afford a magnifi-
cent summer playground for the Ameri-
can nation. Alaska's purchase is doubt-
less justified on this score alone, and,
while its varied topography affords in
truth a wonderful field to the tourist,
there are much more readily accessible
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“playgrounds™ within the United States.
Indeed, some lie at our very doors, al-
though for lack of good transportation
facilities they may be more difficult of
access than far distant points,

The nation owes it to itself, to the
people of the present day, and even more
to those of a future congested popula=
tion to create into national parks the
magnificent regions of the Rocky Moun-
tains and the High Sierra, which have
little, if any, economic importance, and
thus preserve always their natural, whole-
some beauties. Transportation methods
will quickly follow and thus new “play-
grounds” become accessible,

A NATIONAL PLAYGROUNDS ASSOCIATION

A national playgrounds association for
grown-ups, organized on some such basis
as that of the Sierra Club of California,
but with the United States for its field
of activities, would find important work
to be done and would enlist many ardent
supporters. Numerous national parks
have already been established by the gov-
ernment, some because of their recog-
nized standing as natural wonderlands,
such as the Yellowstone, and others
through insistent championship of enthu-
siasts.

The youngest member of the play-
ground family, now knocking at the door
for national protection, is the proposed
Glacier National Park in northern Mon-
tana. There are some people in the East
who do not even know that there are
glaciers in the United States today, but
think of them as extinct monsters be-
longing to a past geologic era. To such
the very name, Glacier Park, is an edu-
cation. There are no longer, it 1s true,
vast continental placiers; even the great
frozen regions of Alaska are small in ex-
tent compared with the ancient glaciers,
but the remnants of the one-time univer-
sal ice-sheets, such as can be seen in
Glacier Park, are so majestic and numer-
ous as to awaken in the mind of the
traveler sentiments of unbounded awe
and wonder at Nature's matchless handi-
work.

“Give a month at least to this precious

reserve,” says John Muir, some ten years
ago, in speaking of the delights of this
region. “The time will not be taken
irom the sum of your life. Instead of
shortening it will indefinitely lengthen it
and make you truly immortal”

Nor are the attractions of the Glacier
Park region confined to the scenic. Here
lies, for instance, the majestic Lake
McDonald, full of brisk trout, as de-
scribed by Mr Muir, in the heart of the
splendid Flathead forests of giant pine,
sprice, and cedar, while 10 miles above
is Avalanche Take, shimmering at the
foot of a groop of glacier-laden moun=
tains, Far up the white peaks one can
hardly fail to meet the white goat or
American chamois, while in other re-
treats dwell deer, elk, and bear and many
smaller, sleek-furred animals enjoying
their beantiful lives in company with
numerous bird species,

It is hoped that the present session
of Congress will preserve for the nation
this latest playground and constitute it
another of our national parks. Tt will
then be our second largest park, sur-
passed only by the Yellowstone,

FAVORADLY REPORTED IN CONGRESS

The Sixtieth Congress made a favor-
able report on a glacier park bill, which
had also the strong support of the Secre-
taries of the Interior and Agriculture.
This report was based largely upon a
topographic survey made four years ago
by a United States Geological Survey
party, and upon a later compilation by
Robert H. Chapman, one of the party,
embracing a total area of about 1,000,000
acres lying just south of the Canadian
line and between Flathead River and the
Blackfeet Indian reservation. This area
contains o or more true glaciers, rang-
ing in size from small glaciers of a few
acres each to those covering § square
miles, Tt also contains over 250 glacial
lakes from a few hundred feet to 10
miles in area.

The Rocky Mountain system in the
United States ahounds in regions of wild
and magnificent scenery, but it is doubt-
ful if any of them surpasses in grandeur
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CHIEF MOUNTAIN, 10,000 FEET ABCVE THE SEA' A LANDMARE FOR AN EXTENSIVE
AREA OF THE PLAINS

Itis a turning point in the boundary between the Blackfect Indian Reservation and the
Forest Reserve
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COATHAUNT PEAK: A SPUR OF MOUNT CLEVELAND, LEWIS RANGE
A 2,400 foot vertical limestone cliff. Goat trails extend across the cliff face
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and interest that of Glacier Park. From

its area water flows to Hudson Day, the
Culf nf Mexico, and the Pacific Ocean.
Mount Cleveland, s highest peak,
reaches an elevation of 10,434 feet, and
there arc many other rugged mountains
ranging from 6000 to 10,000 feet above
cea-level. This area of the Northern
Rocky Mountains, says Mr Chapman,
which lies to the north of the Great
Northern Railway and to the south of
the Canadian boundary, is one of the
most beautiful mountain regions in the
world. Approaching the divide from the
plains region to the east, the mountains
present to the traveler a rock wall of
great steepness extending northwest by
southeast for unbroken miles except
where cut by deep U-shaped canyons.
These have been largely formed by the
great glaciers which once slowly flowed
from the mighty snow-covered peaks and
ridges forming the divide between the
dramage of the Atlantic and the Pacific
oceans—the northern Cantinental Divide.

FED RY GLACIAL ICE

Deep in the canyons are roaring
streams, coming from the melting ice and
snow and flowing into placid mountain
lakes and thence into the arroyos of the
plains below. Between the canyons the
long finger-like ridges rise to consider-
able heights, the timber-covered slopes
ascending steeply until a region of brush-
grown broken rock is reached, which in
turn leads to the base of precipitous
cliffs. The canyons at the head usually
terminate in great amphitheaters, rising
cliff over ¢hiff in a stairway of tremen-
dous proportions. Many of the steps of
these giant's stairways retain ice masses
which slowly flow across them, each fed
from a large ice mass above until a re-
gion of huge snow-banks is reached,

he main Rocky Mountain mass is
actually made up of two principal paral-
lel ridges; the Lewis and the Livingston
ranges, which run approximately through
the center of the proposed park. These
ranges are the remnants of what was
once a much wider plateau-like region

THE WHITE MOUNTAIN GOAT

An animal delighting in the most rugged
topography ; yet in the greatest danger of ex-
termination, unless protected in its matural
breeding places.

of rock, which, however, has been might-
ily carved and shattered by the forces of
erosion, principally those of the great
ancient glaciers. Resting upon this great
mass are the higher peaks, huge pyra-
mids and blocks, with cliffs and preci-
pices of hundreds and sometimes thou-
sands of feet, plunging away down to
the roaring streams of the canyons, or
ending in the great crevasse at the head
of some glacier,

To the westward the mountains break
precipitously, and from the foot of the
steep, long, timber-covered ridges reach
out toward the valley of the Flathead
River. Between these ridges and ex-
tending up the canyons of the higher
range are many miles of lakes, joined by
rishing streams similar to those on the
eastern side.
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EAKS, ALMOST AS WHITE AS THE ENOW BANKS WHICH COVER THEM, TN PLACES

THESE GLISTENING, BARREN P

FROM A PLATEAD WHICH IS ITSELF ALMOST AS BARE
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In high mountain regions, October snows are likely to be from two to four feet deep

THE PARADISE OF BIG GAME A o

The whole park is inhabited bywHld
animals and birds, and the streams and
lakes abound in many kinds of ‘fsh. In
the higher barren rock areas thé white
goat is found in great numbers, while on
the slightly lower ridges, where some
protection is afforded by stunted timber
growth and brush and jagged slopes, the
Roclky Mountain sheep, or "bighorn,”
has his haunts. In the valleys and on
the lower spurs are many white-tail and
black-tail deer and moose; in places a
few elk are found, and over the whole
area, from high placier and snow-field
to huckleberry-bush region of valley and
flat, roams the giant grizzly bear.

All the game animals use-the higher
mountain  districts for summer range
only, as the area is too high and the
snowfall too heavy to permit of winter
HSE, As in the case of the other national
parks, these game animals, protected by

¥ -2

law from interference, will increase to
such an extent as to furmish in the over-
flow from the park a tempting supply to
sportsmen for all time; on the other
hand, without such protection of a hreed-
ing ground, many of the animals, espe-
ciallv the bighorns and the white goats,
will soon become practically extinct.
There are numerous passes through
the higher ranges. Across these the game
trails lead from wvalley to valley. Fol-
lowing the game came the Indians; the
hunter and the trapper, looking for easy
rontes of travel, followed the Indians;
then came the government engineers
exploring and mapping, and finally the
hardier of the tourists and lovers of
nature., Most of these passes are closed
for many months of each vear by snow;
some of them are available only after the
use of the axe to give footing on the
hard ice of glaciers lying close to the
Continental Divide, but across one or two
of them wagon roads may be built by
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which persons unfitted for the strenuous
efforts now required to reach the higher
country may have opportunity to view
it at close range. None of the passes
that are south of the Canadian boundary
will ever be used for a railway route.
There is interest in Canada which
looks with favor upon the ereation of the
proposed Glacier Park, and at some fu-
ture day the locomotive may cross from
the Dominion to the waters of the Flat-
head River and wend southward 1o the
towns and farming valleys adjacent to
Columbia Falls and Kalispell, forming a
link between the Canadian Pacific and
the Great Northern railroads. A route
on the west side of the Flathead River,
says Mr Chapman, is very available for
the lpcation of a railroad track.
In order to open this region of superh
and unigque scenery for the public, a few
main roadways will be required along
the streams, together with horse trails
to points of especial interest. Lake
McDonald, it is pointed out in the Sen-
ate report, lying near the southwestern
boundary of the proposed park, is a
sheet of water of unmatched beauty,
surrounded by scenery of such signal
grandeur as to make a roadway along its
eastern shore extremely desirable, but

the following interesting informa-
tion ;

“Mr Carnegie's non-magnetic yacht,
the Carnegie, which is making sea sur-
veys for the Carnegie Institute, has made

Q-RECENT newspaper clipping brings
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Ilustrations from Photos by Magnetic Expeditions of the Carnegie Institution
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this, it is stated, is a matter for the fu-
ture consideration of Congress.

AN IDEAL NATIONAL PLAYGROUND

The region combines all the elements
of an ideal “playground” as it stands.
It needs only official designation to in-
sure its protection and perpetuity as such
to stimulate the establishment of trans-
portation facilities, making it more read-
ily available to visitors, While of interest
geologically, it is of little, if any, economic
importance. The conditions are particu-
larly adapted to the study of the struc-
ture and history of mountain building,
as the ancient forces of nature were most
active and a tremendous folding and
warping of the once horizontally bedded
rocks is in many places apparent. At
one time prospectors for copper Aocked
to the region, but no finds were made
indicative of any economic deposits, and
the same may be said as to oil. From
the reconnaissance made by the Geologi-
cal Burvey it is not believed that Glacier
Park contains any mineral-bearing for-
mations of commercial importance.
However, if such are discovered follow-
ing the creation of the park there will
be nothing to hinder their development.

THE MOST CURIOUS CRAFT AFLOAT

The Compass in Navigation and the Work ot the
Non-Magnetic Yacht «Carnegie”

By L. A. Bauer

DirrcToR OF DEPARTMENT OF RESEARCH IN TERRESTRIAL MAGNETISM,
CARNEGIE INSTITUTION OF WASHINGTON

the discovery that American charts show
errors of three degrees between Madeira
and Bermuda, *These errors,” it is
stated, ‘could not have been dizcovered
in other than a non-magmetic wvessel'
That being the case, what was the good
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of discovering them? There is only one
non-magnetic vessel afloat, and that is
the Cornegie, and the ‘magnetic’ vessels
seem to have got along very well in spite
of the errors.”

This clipping is interesting from vari-
ous points of view and serves splendidly
as a text for what we have to say. The
pardonable misapprehension of the re-
porter as to the purpose of mapping out
the earth’s magnetic forces, as accurately
as possible, gives pont to the following
quotation from Thomas Hood's amusing
essay on “The Ocean”:

“The importance of the mariner’s
compass to the sailor is as well known
universally as the utility of the little one-
eved instrument, for which W hitechapel
i so famous, to the tailor: but its mode
of action and the manner of application
must be far less generally understood.”

Hood draws the comparison here be-
tween the tailor’s one-eyed instrument
and the compass needle which, because
of its antics and “variations,’ gave the
sailors “stitches.” And he says:

“The needles have sometimes been
fatal to mariners.”

At the time of the launching of the
Carnegie, on June 12, 10g, accounts and
explanations of the unique features of
this, the most “unattractive” craft afloat,
as cne paper put it, appeared in news-
papers and periodicals, not only in all

arts of our own country, but in all civil-
ized regions of the globe. Since then
clippings are received almost daily with
respect to the work done by the vessel,
In view of this wide-spread interest, I
have accepted with much pleasure the
invitation of the editor of the NATIONAL
CencrAPHIC MacaziNg to describe, in
untechnical language, the Carncgie's
work, and to set forth the purposes of
her mission.

Let me say first that the name of the
institution under which the Carnegie is
operating is the “Carnegie Institution of
Washington,” not the “Carnegie Insti-
tute,” as the reporter has it. The latter
is located in Pittsburg, and is an entirely
different organization.
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HOW DO WE TELL THE NORTH?

From early childhood we are taught
that, if we face the north, then our right
hand is pointing eastward. But suppose
we were suddenly transplanted to a re-
gion utterly unknown to us, and where
a dense clond covered the sun by day
and the stars and moon by night. How
could we tell then which direction was
northward?  This is precisely the prob-
lem the mariner has set before him on
the trackless seas when the skies are
overcast with heavy clouds, completely
shutting out all view of celestial hodies.

Fortunately there is one natural
agency — independent  of wind and
weather, night or day—which comes 10
our rescue, and upon which the naviga-
tor, in spite of its so-called “fickleness,”
has come to rely, namely, the earth’s
magnetism, by whose subtle power a defi-
nite direction is imparted-to a.delicately
poised magnetized bit of steel. - Take a
compass needle, such as can readily be’
purchased for a mere trifle and is often
found inserted in watch charms; hold it
on the table, where it will not be exposed
to jarring. When the needle has come to
rest, note its direction, then draw it aside
by bringing sufficiently close to it a
pocket knife or any other article of iron
or steel : next, quickly remove the article.
The needle swings back and forth, first
through a large arc and then through a
gradually diminishing one. until finally
it eomes to rest; if the proper precau-
tions have been taken this position will
be found identical with the first. Repeat
the experiment and once more, after
variots oscillations back and forth, the
needle settles down to the same direction
as before. Why is this?

Sir Isaac Newton, from seeing the
apple drop, concluded that the cause of
this “phenomenon” was to be referred to
the “force of gravitation”: the earth
“attracted” to itself the apple. And were
we to suspend a heavy mass, from the
ceiling, let us say, it will hang in an
invariable direction—the vertical, or that
shown by the plumb-line. Draw the
mass aside, then release it. It swings




VIEW OF THE NON-MAGNETIC YACHT

back and forth just as did the magnetic
needle, and, when it comes to rest, it again
hangs vertical. The force which was in
operation during this experiment was
precisely the same as that acting on the
falling apple. Is this also the force
which acted on the swinging compass
needle? No, because the latter was mov-
ing to and fro in a horizontal plane, and
gravity omly acts in a vertical direction.

THE MAGNETIC DIT NEEDLE

Suppose we were to take now a “dip
needle,” such as was used for the first
time by an ingenious and painstaking
English instrument maker, Robert Nor-
man, in 1576, This needle is so mounted
that, instead of being ahle to swing in
a level plane, it swings in a vertical one.
Norman discovered that no matter how
‘:Mflf1|}' he had balanced the necdle be-
fore it was magnetized, after touching
it with the lodestone, so as to magnetize
the needle, then there was ne longer a

THE MOST CURIOUS CRAFT AFLOAT
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“CARNEGIE” AT FALMOUTH, ENGLAND

perfect balance, but “that presently the
north point thereof would hend or de-
cline downwards under the horizon in
some quantity.” He at first thought that,
in spite of his care, he had overweighted
the end that dipped below: however,
upon repetition of the experiment, he
invariably found the same result, and
thus was discovered the so-called “dip
of the magnetic needle.” If the two
ends of the magnetized needle are pre-
cisely equal in weight, and still the needle
won't remain level after magnetizing,
then evidently we must bave some other
force acting than gravity. And the mys-
tery increases, for, if we use a brass
needle instead of a steel one, no matter
how much we stroke it with the “mag-
netizing irons,” it persists in remaining
level.

Evidently we are dealing with a force
different from that acting on a falling
body.  While gravity affects all sub-
stances alike, magnetism affects but a
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THE SCIENTIFIC STAFF AND CREW OF THE "CARNEGIE ON THE CRUISE FROM SAINT

JOHNS, K. E., TD FALMOUTH, ENGLAND, OCTORER, 100D

In the foregroiund is seen one of the two special nhservation honses in which the instru-
ments are placed.  The dome can be revolved and an open panel pointed to any part of the

ekies, thus muking possible hoth sstronomical and magnetic observanons, and affording pro-

tection jrom wind and weather.

very few, chiefly iron, steel, nickel, and
cobalt. The last two substances responid
<o feebly to a magnetic force that ¢om-
passes made of them would be almost
a5 useless as those made of brass. In
one other respect magnetic force differs
in its action from that of gravity: the
force exerted on a magnet is ot the
same on the two ends—equal in strength
and likewise parallel, to be sure, but op-
posite in direction.

If, therefore, as has long ago been con-
cluded, it is the earth itself, as a magnet,
which is exerting the force we saw act-
ing on the compass and on the dip needle,
then its action is that of a conple. That
iz to say, were we to float, as Robert
Norman did, over three centuries ago, a

magnetized needle on a cork in a bowl
of water, then, if the liquid is not agi-
tated. the cork will not move from place
to place, but simply turn around until the
needle points in the direction it occupied
at the end of the experiment of vibra-
tions made above.

VAGARIES OF THE COMPASS

If the compass invariably points out
come definite direction, where does it
point? To the exact north —to  the
North Star or to the true North Pole?
“True as the needle to the pole,” the old
saying has it, but, alas, considerably far
from the truth. In northeastern Maine
the compass stands 20 degrees west of
north: in the northwestern part of the




State of Washington 24 degrees east of
north: in western Ohio and South Caro-
lina it points either exactly north or
11'331'!}’ s0. Taking a trans-Atlantic liner
at New York bound for England, the
Lompass continually varies its direction

Ong the entire route traveled, starting
Qut with about 10 degrees west at New
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MOUNTAINEER'S HOME: GUATEMALA

York and increasing in the mid-Atlantic
to about 30 degrees west, and then dr
ping to about 17 degrees west at South-
ampton.

muppose the earth were an iron ball
and it were magnetized symmetrically
about the rotation axis, then the mag-
netic poles would be precisely where
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KATETEUR FALLS, BRITISH GUIANA (741
FEET HIGH)

the true poles are. In this case the
needle would everywhere point exactly
north and south; or, as the mariner
would say, “there i= no variation of the
compass.” ‘The problem of navigation
would then be extremely easy: if you
wished to go due east, for example, all

it

WOODEN PLOW USED IN THE

you would have to do is to set your
course east by the compass, and once set
it would remain set for the whole cruise.
Assume, now, that the magnetic poles
are no longer coincident with the true
poles, but are displaced by equal amounts.
This case represents an ecarth uniformly
magnetized about a diameter making
some angle with the axis of rotation,
The magnetic poles are still truly oppo-
site to each other, but, needless to say,
a more complicated condition of affairs
for navigation is pres=nted, We must
now deal with a “variation of the com-
pass,” for no longer does the compass
point truly north and south. If the mar-
iner knew the location of either magnetic
pole, he could readily figure out, for an
earth thus simply magnetized, how the
compass actually pointed at any place for
which the latitude and the longitude were
known.
Ralph Walker, of Jamaica. published
a book in 1704 in which elaborate tahles
of the compass direction were giver.
He believed that the “poles of the ecliptic
are the magnetic poles.” After exalting
the Supreme Architect for having given
us this great gift of the earth's magnet-
ism, by which "He enables us to behold

INTERIOR OF GU ATEMALA
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His works and our fellow-creatures in
all the different corners of the world,”
¢te., he goes on 1o say:

“]1 hope that 1 shall be excused for
this short digression, it being only the
vesult of my feeling, when 1 conceived
that the longitude might be found by
magnetism  (with  the improvements
which 1 have made upon it} without any
trouble or calculation, and with as much
ceriainty at sea as any other way now in
use.” Alas for Ralph Walker's fond
hopes! In spite of his “improvements”
upan the Supreme Architect’'s magnet-
ism, we have not yet been able to find
the longitude at sea so simply as he
hoped, nor have we been able to make
use of his elaborate “Tables of Varia-

tion."
THE EARTH'S MAGNETIC POLES

The earth, far from being magnetized
in the simple manner above supposed, is
instead maost irregularly magnetized, the
distribution of land and water evidently
playing an important role, In place of
the magnetic poles being on opposite
sides of the earth, the North Magnetic
Pole 15 in about latitude 70° north and
longitude 97° west, and the South Mag-

NATIVE
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CATHEDRAL ENTRANCE: HUEHUETE-
NANCO, GUATEMALA

netic Pole is approximately in latitude
73% south and 156° east. Draw a
straight line connecting the twoe poles
and 1t will pass through the earth 7350
miles off from the center. No formula
has as yet been found which, even if we
knew the exact positions of the two mag-
netic poles, could give the direction of
the compass at any point of the earth
sufficiently close to satisfy the demands
of the navigator and the surveyor.
Hence, instead of mathematical tahles,
chartzs must be supplied to the mariner
showing him, wherever he is likely to go,
just how the compass points. DBut, to
construct these charts, some one must
have found previously, by actual chser-
vation, the relation or angle between the
true north and the magnetic or compass
north. The mariner knows these charts
by the pame of “Variation Charts”
and the lines drawn on them as, “Lines
of Equal Variation," which connect all
places where the “variation” or compass
direction is the same, just as the iso-
thernial lines on a weather map join the
places of the same temperature. The
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CRANITE COLUMNS, TEMELE oF THE
SPHINXK, GHIZEH, EGYPT

more scientific term is “Lines of Equal
Magnetic Declination.”

The first one to construct such a chart
was the noted Astronomer Royal of
England, Edmund Halley, who, at the
expense of the English government,
sailed over the Atlantic Ocean on the
ship Paramour Pink between 1608 and
1700, and in 1701 published the first
“Iines of Equal Magnetic Variation,”
chiefly, of course, for the Atlantic Ocean.
Since then various expeditions have heen
cent out and new charts have been
ssued.  Of such expeditions, the most
recent and extensive was that of the
Challenger, 18721876, again supported
by the English government. In fact, to
that government and to its various scien-
tific bodies must be given the credit of
having contributed most hitherto. of any
nation, to the advancement of our knowl-
edge of the earth's magnetism. One of
its most noted scientific men, Prof. J A
Fleming, thus concludes his excellent ad-
dress* on “The Earth, a Great Magnet,”

* Published in the Journal “Terrestrial Mag-
netism and Atmospheric Electricity,” vol. 11,

1897,

delivered to the workingmen of Liver-
poal, September 10, 18g6, at the time of
the meeting of the Dritish Association
for the Advancement of Science:

“That great empire which has its cen=
ter in these islands, but its dominions
scattered over distant Seas, has been
built up primarily on the art oi naviga-
tion, in which the magnetism of the earth
is a central fact. Neither its world-wide
commerce, nor the naval power which
defends its coasts, could exist for a day
without the aid of the magnetic com-

pﬁ.ﬂﬁ-.
THE MAGNETIC SURVEY OF THE EARTH

Hut, i so much splendid work has
already been done, why is it necessary
for the Carnegie Institution of ‘Washing-
ton to do so much? From 1905 to 1908
it had the brigantine, the G alilee, on the
Pacific Ocean, the aggregate length of
whose cruises amounted to 60,000 miles.
Now it has a specially constructed vessel
engaged in magnetic work on the Atlan-
tic. Its magnetic observers have already
penetrated to nearly every part of the
earth—Creenland, Daffin T.and, Labra-
dor, Newfoundland, British North Amer-
ica., Mexico, Central America, Panama,
Colombia, Ecuador, the Cuianas and

FOUNTAIN IN THE ALABASTER MOSQUE OF
AMOHAMMED ALI, CATRO, EGYPT




Venezuela, West Indies, Bermuda, Ai-
rica, Turkey, Asia Minor, Persia, Asiatic
Russia, China, and the South Pacific
Islands. It is, furthermore, codperating
with various polar expeditions, and is
thus securing magnetic data in those far-
off regions. In another five years it is
confidently expected that the Carmegie
Institution of Washington will be able to
issue new sets of magnetic charts for
nearly the whole earth, as based for the
first time upon uniformly and systematic-
ally acquired data.

Why was all thiz work needed, and
why is it that this country has now taken
the lead -and has the good-will and the
effective codperation of every civilized
country in the prosecution and comple-
tion of a project covering the entire
globe—"the magnetic survey of the
earth"?

“IHE MAGNETIC STATE OF OUR GLOBE 1S
ONE OF SWIFT AND CEASELESS
CHANGE"

In the vear 1634 Henry Gellibrand,
professor of mathematics at Gresham
College, found, upon careful observation,
that the compass pointed, at London, 4
degrees 6 minutes east of north.  His
predecessor had obzerved, in 1622, not
quite 6 degrees, and Borough and Nor-
man, in 1580, had noted 1174 degrees
vast. THence between 1580 and 1634 the
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casterly direction of the compass had
changed by 7 degrees. Before Gelli-
brand’s time it had become generally
known that the compass changed itz di-
rection from place to place over the
earth, but it was supposed “fixed and
invariable at any one place”; but now
an entirely new fact became known,

Since Gellibrand's time the fact that
the compass changes its direction with
time has hecome definitely known, and
has painfully impressed itself upon every
surveyor who has attempted to relocate
land bounds by the bearings recorded in
the original deeds of conveyance. He
must make due allowance for the
changes, and that is just where the trou-
ble comes in—the amount of change to
allow since the original survey. For the
same reason navigators' compass charts
are soon put out of date and so require
to he corrected,

Sir John Herschel aptly said:

“The configuration of our globe—the
distribution of temperature in its inte-
rior — the tides and currents of the
oceant—the general course of the winds
and the affections of climate—whatever
slow changes may he induced in them by
those revolutions which geology traces—
vet remain for thousands of vears appre-
ciably constant. * * * But the magnetic
state of our globe is one of swift and
ceaseless change. A few years suffice to
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alter materially, and the lapse of half a
century or a century to obliterate and
completely remodel the form and situa-
tion of those lines on its surface which
geometers have supposed to be drawn in
order to give a general and graphical
view of the direction and intensity of the
magmetic forces at any given epoch.”
"'e!‘i'e thus see the need of repetitions of

magnetic surveys.

MAGNETIC STORMS OCCASIONALLY PARA-
L¥ZE THE TELEGRATH WIRES AND
PREVENT THE TRANSMISSION
OF TELEGRAMS

By this time the reader will doubtless
have received the impression that the

carth's magnetism, at best, is certainly
2 most unsatisfactory source of guid-
ance, and so 1t undeniably is.  but mat-
rers are still worse than already shown.
The magnetic needle is subject to all
sorts of fuctuations in addition to the
one already described. Fortunately
most of them are of too short duration
or of too small an amount 1O require
attention for the practical purposes of
navigation. However, in time of a
severe magnetic storm, as occurred on
September 23, 1909, the compass may
change its direction 5 degrees and more
in a quarter of an hour, even at a place
<o far distant from the North Magnetic
Pole as is the city of Washington, But
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these are more or less temporary de-
rangements, and after a certain time
the needle recovers its normal direction.
Frequently during the so-called “mag-
netic storms™ there are electric currents
generated in the earth of sufficient
strength to interfere seriously with tele-
gi‘ﬂithing and cabling,

Were it possible to substitute some-
thing else for the magnetic compass it
would be a waste of funds, as judged
from the “purcly practical standpoint,”
to carry on the extensive magnetic oper-
ations pf the Carnegic Institution of
Washington, However, nothing has been
found as yet which “fills the bill” as well
a5 the compass, in spite of its manifest
defects,

THE “GYROSCOPE COMPASS”

The papers have recently had con-
siderable to say regarding the so-called

“gyroscope compass.” This instrument
is not dependent for the maintenance of
its direction upon the earth’s magnetism,
but is an embodiment of the principle of
the spinning top. The spinning is done
by an electric motor, a o-pound wheel
rotating about 21,000 times a minute.
Just as the axis of the top maintains an
invariable direction while the top is in
rapid motion, so does the axis of the
gyroscope remain unaltered for some
time in the direction originally set; this
direction may be due north and south, for
example. The precise advantage of this
instrument is, that it is unaffected by any
neighboring iron, and henece this sort of
a compass is peculiarly uwseful on the
modern steel vessels and on war-ships.
Instead, however, of displacing our old
standby, the magnetic compass, it must
be regarded chiefly as an adjunct to the
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present appliances for controlling and
checking a ship’s course and her position.

When the solar azimuth attaclhment
was devised, with the aid of which the
surveyor was enabled to run true lines
instead of magnetic ones, some helieved
that the compass needle for surveying
was doomed. But the sun and stars are
not always visible, whereas the earth’s
magnetism is ever in evidence, and the
temptation to resort to the needle conld
not be resisted. Then again, for running
a line through dense forests, or for lay-
ing a trial course between two non-
intervisible objects, the transit instru-
ment prezents difficulties; the line must
be eut open, trees must be felled to per-
mit the survevor to sight ahead and
plant his stalees. The compass surveyor,
however, may pick his way unaided
through the thickly-wooded jungle, and,
while his line may not be as true as that
of the transit-man, it frequently suffices
for the purposes, if traced with some
care,

So it is with this recently invented

Anschuetz-Kaempfe gyroscope compass
now being installed on German war
vessels, and said to be used with success
by them. Let those use it who can afford
to do =0, and who, above all, have the time
and facilities for studyving it and check-
ing its indications thoroughly. It iz safe
to say that, even on vessels thus equipped,
the magnetic compass will not be whaolly
discarded. In fact, it may turn oot that
the new instrument will be most service-
able if used as a control or check upon
the mariner's compass. For ordinary ves-
sels the expensiveness, cumbersomeness,
and frequent necessary control by sun or
stellar observations of the new instru-
ment will be prohibitive. It should be
stated that if the gyroscope is set whirl-
ing with the axis pointed dve north at
the port of departure, and a doe east
course is set, for example, the axis will
not continue to point due north—this be-
cause of the convergency of the merid-
inms. Hence this instrument will also
have its errors or deviations, not due this
time to the iron in the ship, but simply
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because the earth is not flat, but round.
The ordinary mariner would not find it
casy to determine and check up on these
EITOTE.

Hence the gyroscope compass, while a
most useful and ingenious invention,
alsa has its limitations, and will not at
present answer the requirements for con-
tinual and universal use, Thus we are
again brought face to face with the
necessity of making a most careful study
of that which the Supreme Architect has
given us—the earth’s magnetism.
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WHY DO THE MAGNETIC POLES MOVE?

1 trust the why and wherefore of the
magnetic work of the Carnegie Institu-
tion of Washington has now been made
clear: To make the most complete study
possible of the earth’s magnetic forces,
both as regards their direction and their
strength, and, having done this, to deter-
mine the changes forever going on, in
order that magnetic charts may be kept
up to date for the use of the navigator,
the surveyor, the explorer, and the man
of science.

Thus far only the purely practical and
sordid side of a “Magnetic Survey of the
Farth” has been presented, but, happily,
man will not thus he contented ; he wants
to know, not simply the “how,” but the
“why” as well. The many intelligent
questions received at the office in Wash-
ington and those put to us by persons of
all walks of life who visit the Carnegie,
when in port, must be taken as evidence
of genuine interest. [ question whether
ever before so many people the world
over have been led to inquire, What is
“yerrestrial magnetism,” anyway? To
be sure, some of the letters are addressed
to the “Department of Celestial Magnet-
ism,” or to the “Department of Terres-
trial Rheumatism,” etc. In the main the
questions asked are: Where is the Mag-
netic North Pole? Does it move, or is 1t
fixed? If it moves, is this the reason
why the compass changes its direction
from year to year? What makes the
magnetic poles move? What is the
cause of magnetic storms, and what is
their connection with auroral lights, elec-
tric currents in the earth, and sun spots?

For most of these queries the data are
at present either lacking or not sufficient
to give definite and complete answers.

YHE NON-MAGNETIC YACHT “CARNEGIE”

Now to return to the clipping quoted
in our opening paragraph. First of all,
let me correct a popular misapprehen-
sion: the Carmegie is in no wise either
owned or controlled by Mr Andrew
Carnegie. To him, however, who has
acquired his wealth from the successful
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manufacture of steel is
due the construction of
a vessel in which every
cffart was made to avold
steel.  The Carnegie is
owned by the Carnegie
Institution of Washing-
ton, founded by Mr Car-
negie. She was built
solely from the funds of
the Institution, and has
been placed by the trus-
tees  directly i the
charge of the writer as
director and  managing
owner. The command
of the vessel has been
intrusted to Mr W. ]. Peters.* The
vessel is classified as a “vacht” to facili-
tate port entries as to customs, ete,

FACTS REGARDING THE
“CARNEGIE”

Dimensions: Length over all, 15514
feet; length on load water-line, 128
feet : beam, molded, 33 feet; mean draft,
12 fect 7 inches; displacement, 568 tons;
registered tonnage, 240.

faterials used: White oak, yellow
pine, Oregon pine, teak.

Fastenings: Locust treenails, copper
and Tobin bronze holts, composition
spikes.

Anchors: Four of manganese bronze ;
total weight, 5,500 pounds.

Anchor chains: None: instead, three
t1-inch hemp cables, each 120 fathoms.

Sail power: Brigantine rig, 12,900
square f=et of plain sail; rigging, special
Russian hemp: all metal-work on spars,
rigging, and blocks of bronze and gun-
metal,

Auvxiliary power: 150 indicated horse-
power producer gas engine, built prac-
tically of non-magnetic metals, chiefly
bronze and copper and non-magnetic
manganese steel.

PRINCIPAL

*Mr Peters was the representative of the Na-
tional Geographic Socicty on the Second Sieg-
ler Polar Expedition, being second in eommand
and in charge of the scentific work, Upon his
retnrn he accepted the command in 106 of the
Gialilee, then engaged in magnetic work in the
Pacific Ocean for the Carnegie Institution of
Washington,
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CAMEL IN GARI: SHEIKH, ARABIA

Boats: Two non-magnetic zo-foot
whale-boats, one 16-foot gig,
Cooking ranges and refrigerating

plant: Bronze and copper,

Cutlery: Mexican silver,

Personnel: Scientific staff — 7 men;
crew, 14; 21 inall

Naval architect: H. J. Gielow, of New
York: builder, Tebo Yacht Basin Co.,
Brooklyn, under the management of
Wallace Downey,

First vessel built non-magnetic.

First sea-going vessel equipped with a
producer gas engine. In calm weather, a
day’s run can be made, with auxiliary
power alone, of 144 nautical miles, at
total cost for coal consumed of 57,

Her object: Sun and stars serve to
shape a ship's course only when visible ;
the earth, however, by its magnetic
power, directs the mariner’s compass un-
failinglv, be it night or day. cloudy or
foggy. To reap the fullest benefit possi-
ble from this natural agency the Car-
negie is mapping out the magnetic forces
as they prevail over the oceans, for the
good of all countries. Her mission is
hence international.

Thomas Hood, in his amusing poem,
“The Compass with Variations," must
have anticipated the building of a Car-
negie:

“They found no gun—no iron none
To vary its direction.”

Newspaper reporters have aceused us
of being so fastidious that the applica-
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tion of a competent sailing master was
“turned down™ solely because of his
“iron” constitution, and that we allowed
only “bronzed” sailors on board the
Carnegie!

But, wiy was it uccessary fo build a
vessel practically wwithout iron, and just
what 13 the advantage in  discovering
chart crrors with her?

As the reporter correctly sayvs:

“There is only one non-magnetic ves-
sel afloat, and that is the Carnegie, and
the magnetic vessels seem to have got
along very well in spite of errors.”

EFFECT OF SHIF'S IRON OX THE COMPASS

The iron on board a vessel affects the
compass needle generally in the follow-
ing two ways: First, it disturbs and
alters the normal direction of the needle
and hence introduces the error known as
the “deviation of the compass™ ; secondly,
it weakens the component of the earth's
magnetic force acting on the compass.
Both effects require to be considered;
they are neither of them constant, but
vary from place to place. They depend
upon the ship's course and change with
every alteration in the ship's own mag-
netism, due to variable cargo and other
causes. Even the continuous impact of
waves on an iron vessel has an appreci-
able tendency to “set” or “unset” the
lines of magnetic force in the vessel and
thus produce a thange in the deviation
error.

To overcome the baneful effects of an
iron vessel on a compass, the latter is
"adjusted"—that is, other pieces of iron
and magnets are placed in the vicinity of
the compass in such a way as to exert
an equal and opposite effect to that of
the ship's own iron and magnetism. To
make this "adjustment” it is necessary
to know first how the compass would
point were it mounted on a vessel with
no iron whatever in her—f. ¢, on a
non-magnetic vessel like the Carnegie.
Whether a thing is wrong, and, if so,
how much it is wrong., cannot be told
until one knows what is correct.

Ta determine the size and strength of
the compensating magnets it does not

41

suffice 1o know merely the correct com-
pass direction at the port of embarkation ;
the dip of the magnetic needle and the
strength of the earth’s magnetic force
must also be known. Suppose that after
various trials the adjuster has succeeded
in “correcting” the compass, so that it
points just as it would have done in the
first place had there been no iron or steel
in the ship, Starting off on a trans-
Atlantic vovage, we soon find that our
compass has not remaned “put,” but,
instead, again shows “deviations” from
the magnetic north, due to some of the
many possible canses already mentioned.

What does the mariner do? When-
ever the sun or a star is visible he makes
an “observation” and finds how his dis-
turbed compass is pointing. Thus, for
example, in latitude 43°.8 north, longi-
tude 58°.0 west, the north end of his
compass shows 25° west of north.
Turning to his charts, he learns that,
according to the Dritish Admiralty Chart,
the bearing or “westerly variation of the
compass” should be 22%.2; according to
the U. S. Hydrographic Office, 23°, and
by the German Admiralty Chart, 22° 4.
Taking the average of the three best
charts now in actual vse, he finds that,
where his ship s, the compass should
stand 2254° west, but he actually found
25% west; hence, assuming the charts to
be absolutely correct, he concludes that
the deviation error of his compass at that
place is 2147 west for a particular head-
mg of ship: And, if he is a cautious
captain, he will embrace every chance to
“check up” when astronomical observa-
tions are possible.

IMPORTANT ERRORS ON CURRENT CHARTS
COMRECTED BY THE “carntoie”

But we, on the Caornegie, having no
effect from iron to contend with, found,
on September 2z, 1900, that in 43°.8
north and s&°.9 west, the compass actu-
ally pointed 23%.7 west. 1f the mariner
had known of this correct value he would
have found as the deviation error of his
compass 1°.3 west instead of 214 west.
1 have taken a favorable case: greater
differences between the acfnal and the
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apparent deviation errors may readily
oceur. It is thus seen that, before the
navigiator can determine successfully the
outstanding errors of his compass and
make proper allowance for them during
the interval of night and cloudiness, when
celestial objects are obscured, he must
krow what is the correct “variation” of
the compass—i. ¢, the direction which
would prevail had he no souree of dis.
turbance beneath him, The purpose of
the work of the Carnegic ir to give the
mariner correct information,

With the appliances on board the Car-
negie there were disclosed, in the short
space of six weeks (September 1 to Oe-
tober 14, 1909), systematic errors of
importance in the best charis now avail-
able. The existence of these errors had
been more or less suspected during the
past ten years, but, in spite of many
thousands of observations on iron vessels
by expert and conscientions men, they
could not be definitely laid bare. The
Carnegie's results are accepted as correct
by the leading hydrographic offices of the
world. Similar systematic errors of con-

GREENLAND

AND BARY:
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sequence have been disclosed oo the
cruise from Madeira to Bermuda and
New York, The Carnegie returned
safely to the latter port on February 10
last, having completed a cruise of 8.000
miles since September 1, 1900, She suc-
cessfully weathered the many severe
storms of the early part of this year.
Fler next criise will be a circumnaviga-
tion one of the globe.

SHIPWRECKS MAY NE CAUSED BY COMPASS
ERRORS

Those in command of vessels, for one
reason or another, frequently entrust the
compensation of their compasses to some
hired adjuster who, after completion of
his work and when the vessel has been
swung, furnishes what is called a “devia-
tion card,” namely. a table showing the
corrections or errors of the compass on
the various headings of the ship. T was




244 THE NATIONAL GEOGRAFPHIC MAGAZINE

METHODS OF CARRYING INSTRUMENTS
AND BAGGAGE IN NORTHERN
CANADA

shown at St Johns, N. F., last Septem-
ber, a card furnished to a coast liner by
a New York compass-adjuster. This
card was so manifestly wrong and m-
possible that, if the captain himself had
not suspected its incorrectness and had
not made observations at the earliest
opportunity when his vessel left port,
she would surely have gone ashore.
When some years ago a great liner
was wrecked by going on the rocks, there
was a great deal said about “local mag-
netic attraction of the rocks,” where, as
a matter of fact, practically no attraction
existed, [t is of interest to know, how-
ever, that the same man who had ad-
justed the compasses on board that liner
had previously performed a similar duty
on @ private vacht whose owner, a scien-
tific man, found just in time that grave
errors and “misadjustments” had been
made. This may be simply a coincidence,
but there is no question that a captain

cannot wholly trust to adjustments made
for him, and that he must have the
means of checking up as often as pos-
sible. For that purpose he must know,
in the first place, just what the correct
or undisturbed “variation” or direction
of the compass is in all the waters he
is likely to traverse.

LOCAL ATTRACTIONS OF THE COMPASS

One further source of danger to navi-
gation must be cited. A number of re-
gions have been found which attract
the compass, due frequently to large
local deposits of magnetic iron ore.
These regions thus have the same effect
as the iron on board ship, with this
difference, however, that, in general,
they exert a constant effect, which, when
once determined, can thereafter be al-
lowed for. For example, the Madeiras,
the Bermudas, and, in general, islands of
voleanic origin are places of more or less
pronounced local attraction. Along the
inner passage from BSeattle to Alaszka,
there are several places where the at-
traction from the shore is so strong as

— p———
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to seriously affect ship’s compasses a
mile away. Did the mariner not know
of them or not allow for their effect while
passing them during the night or in fog,
his vessel would surely go ashore,

It is a part of the work of a “magnetic
survey of the earth” to locate the areas
of local magnetic attraction and to make
known thetr effect for the guidance of
the mariner.,

THE DUKE OF THE ABRUZZI IN
THE HIMALAYAS

II‘\' recent addresses to the Alpine Club
at Turin, and to the Roval Geograph-
ical Society of Rome, the Duke of the
Abruzzi spoke on his Himalayan explo-
rations of 1900, May and June were
passed in unsuccessful efforts to ascend
the huge pyramidical mountain known as
K2  From the base camp at Rdokass,
near the center of the Baltero glacier,
an advance bivouac was made at the foot
of the southern wall of K2 Unavailing
efforts were made to locate practicable

trails on the cast and west sides, but
everywhere were either very steep ridges
of loose, broken rock or sheer precipices
and impassable glaciers.

Haowever, the Duke attempted an as-
cent up the east-southeast ridge, where
the conditions were so difficult and dan-
gerous as to canse him to turn back at
an altitude of about 16000 feet. A
second  unsuccessful attempt was made
on the west flank. The upper basin of
the Austen-Goodwin glacier was sur-
veyed, and the Duke was enabled to pet
views of the north side of K2 and of the
hitherto unknown district to the east.

In July efforts were made to ascend
Brides Peak, on whose flank a base camp
was established on the Chogolisa saddle,

The Duke passed three weeks at an
altitude exceeding 21,000 feet, and made
two attempts under conditions of great
discomfort and considerable danger, ow-
ing to the monscon weather, which
brought heavy snow and dense clouds.
Reaching 24,000 feet in one attempt, he




THE NATIONAL GEOGRAFPHIC MAGAZINE

Phata from Rev, H. B. Johnsen

JAPAN

=
-
=
b 4]
&F
wn
=
=
e
=]
=
:
.4
=

DANCING AT




e R T TVALLSIA SNOMITIH IV HILVEmL ssasvavl

247

A JAPANESE THEATER




248 THE NATIONAL GEOGRAFPHIC MAGAZINE

Photo from J. R, Joy

A TAPANFSE FIRE BRIGADE DRILLING




IN VALAIS

attained on his second definite climb, on
July 18, with two guides, the record
height on Brides Peak of 24,583 fect.
The ridges were dangerous and difficult,
while further progress was barred by a
dense fog which enveloped the party
about 500 feet below the summit, which
is 25,110 feet.

This unsurpassed height of 24,583 feet
supplants the previous world record of
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24,000 feet on Mount Kabru, attained by
Norwegian mountaineers in 1908,

The Duke supplemented his strictly
mountaineering feats by extended sur-
viys, hypsometrical observations, met-
eorological records, and other scientific
data of value and interest. His wark is
entitled to the highest possible recogni-
tion from geographers of all nations.

AW, G

IN VALAIS

By Louise Murray

Illustrations from Photographs by fullien Fréves, Geneva

PROPOS of all the present talk
Anhnut woman suffrage, let us take
) a glance at the inhabitants of a
small village in Switzerland, or, more
accurately, the dwellers on the mountain
stopes about Champery, in the canton of
Valais, that sequestered and charming
hamiet which lies contentedly at the feet
of its famous neighbor, the Dent du
Midi.

There the sturdy peasant women have
solved the “equal-rights” matter to their
own satisfaction. Votes were never a
factor in the question, but trousers were,
and have been calmly appropriated for
their own use; so it is as man’s equal
in freedom of movement and attire, at
least, that the feminine half of the com-
mumnity tend their herds, cut hay on the
almost perpendicular hillsides, and clam-
ber up and down the stony and tortuous
paths leading to their mountain homes.

If Americans are as vet in almost total
ignorance of this little spot, successfully
hidden for years at the extréeme end of
the lovely Val d'Illiez, it is by no means
undiscovered, and, owing to the recent
foreign invasion, these fair traitors to
the conventional skirt have become as
shy as the proverbial chamois, and one
must seek them upon their own heights
during the summer season, when the
mew electric tramway which has sup-

planted the old-time diligence renders
this village almost too accessible 1o the
ever-growing tourist army.

En route from Italy, one leaves the
Simplon line at Saint Maurice, rides for
a few minutes in a shuttle train of doubt-
ful comfort, and, arriving at Monthey,
takes the tram, which immediately com-
mences an ascent of the fertile valley.
Through vineyard and chestnut grove,
over roaring mountain streams and past
various hamlets, the little train wends its
way, ever upward.

Leaving the heat of the plain below,
one gradually emerges into an atmos-
phere of crystalline coolness. Champéry,
the end of the railway and the last village
in the wvalley, lies 3,500 feet above the
sed, Except its bracing air, one is un-
conscious of the altitude, as all about
tower the infinitely greater heights of
the Dents du Midi and the Dents
Blanches, their white “teeth” so dazzling
in the sunfight that one welcomes the
almost ever-présent curtain of  clood
which veils their brightness. Some 100
feet below the village the rapid and
noisy Viéze, home of that delectable fish,
the “ombre,” rushes down the bed of the
valley from its source in the Col de
Coux, another mountain, at whose sum-
mit lies the frontier of Savoy and a cus-
toms-house, and from whence one may
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conlinue one's walk in France to Chamao-
mx.

The ecountry abounds in walks and
climbs to suit the most expert or inex-
perienced mountaincer. First and fore-
most of these is the ascent of the Dent
du Midi, more than 10,000 feet in height.
Of its seven teeth, the Haute Cime is
most popular and least dangerons.  Par-
ties usually leave Champéery in the after-
noon, sup at Bonavean, snatch a few
hours of sleep, and are off before dawn
in order to reach the summit for a far-
reaching panorama of the sun-kissed
Alps awaking from their sleep.

It was at this little chalet of Bonaveau
that one party, finding their hopes of an

ascent shattered by torrential rain, re-
solved to play bridge and amuse them-
selves as best they could until the wee
sma’ hours ; but “English as she is spoke”
and accompanying laughter evidently
jarred vpon the proprietor’s nerves, for
in the moring their modest bill was
embellished with the strange item, “Ex-
tra: Pour bruit fait pendant la nuit ( for
noise made during the night), 5 francs.”

To return to the village, its one street
lined by chalets with gayly flowering
window-hoxes and neat gardens, hotels,
pensions, and little shops, let us occupy
purselves with the cosmopolitan throng
that wanders back and forth on any
Aungust day.
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The Hotel Dent du Midi, Champéry’s
largest and most modern hostelry, is the
best point of vantage for such a survey.
Choosing a comfortable chair from be-
neath its striped awnings, we call a
waitress wearing one of the typical scar-
let kerchiefs on her head to bring us Lea.
While waiting we may listen to the or-
chestra and marvel at the many coun-
tries of the world represented in this
small corner of it. The English and
French element predominate, and as yet
the American is in the minority, but elec-
tricity, steam heat, and all the commodi-
ties of modern life that especially recom-
mend a place to his luxury-loving heart
are fast doing away with its former
simplicity, What a field in which to
study human nature, national character-
istics, and that intangible something
which stamps indelibly the types of each
country for its own,

There goes a former prime minister of
Austria off for a walk with his beautiful
wife, his fox terriers bounding in glee
at his heels, A distinguished Roman
and his two sons are returning from an
all-day climb, their arms filled with Al-
pine roses. Here comes an English army
officer, pack on back and alpenstock in
hand, off with his guide for “the Dent.”
A little Indian princess tosses a bit of
cake to her squirming and anticipatory
dachshund. Out in the garden four hila-
rious Parisiennes are settling their ae-
counts at bridge. A Greek countess
flicks the ashes from her cigarette, as
she sips her tea in company with a young
Roumanian. An Ttalian admiral strolls
into the “poste.” and the inevitable
American girl returns from tennis. So
one might continue indefinitely, for Swiss,
Dutch, Russian, Hungarian, and even
Egyptian are all represented in this out-
of-the-way little place to such an extent
that during the annual tennis tournament
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lodging of any sort, be it ever so homely
oF primitive, 15 at a premium.

It is in June, however, that Champéry
is at its loveliest. Then the fields are
carpeted with masses of wild flowers of
the most extraordinary beauty and vari-
ety, delicate orchid-like blossoms that
might have been hot-honse grown mixing
with the more sturdy ones, and it is with
real regret that one sees them swept
away by the relentless seythe in haying
time, In the heart of the village lies the
newly restored parish church, with its
unique and ancient crown-capped bell-
tower, from which a veritable chaos of
chimes peal forth on feast days.

Mention of Champéry would not be
complete without a word as to its fayor-
ite strolls, the “Petit” and “Grand Para-
dis"—two lovely wooded spots by the
rapid Viéze, where one may sit beneath
the pines and listen to its noisy music—
and “les Galeries,” a natural rock forma-
tion in the sheer clif rising from the
right bank of the river, and from which
ﬁazplmdid view of the village is to be

But it is toward the east, a hali hour
distant, that we wend our way most fre-
quently, for there lies “Le Calvaire,” a
stone cross set upon a projecting knoll
which dominates the entire Val d'Illiez
far down to the peaceful Valley of the
Rhone and across to the distant peaks
of Chaussy, Gummfluh, and the Mont
d'Or glistening in the sun. From this
point, midws, between the valley and
the mountains, seated beneath that cross,
eternal symbol of death. one may best
watch the mystery of the departing sun
as it sinks behind the Col de Coux. Then

the veil that hangs all day before the
Dent du Midi lifts, and the dying rays
slowly flood the mountains’ cold, dead
whiteness with the rosy glow of life and
eternal promise.
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Photos frum Paul Thompson
A CAR EN ROUTE UF THE WETTERHORN : GRUNEWALD VALLEY, UPPER BERNOIS,
SWITZERLAND

A FUNERAL IN THE ALPS IN WIKTER




Photo from Pausl Thomgson

PWO CARS ON THEIR WAY—ONE 18 GOING UP AND THE OTHER DOWN: THE
WETTERHORN RAILWAY. FACH CAR HOLDS 20 PASSENG RE
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Photo from Paul Thompson

SWITZERLAND

A CAR ARRIVING AT THE UPPER STATION OF THE WETTERHORN :



.
4

AZINT

1
3

RAFPHIC MAC

E

Y
1

{

NATIONAL

4

THE

60

2

SHIKOK AZLNIM THI 9ONTANd

o | jnig] tEog) el

WTA0HA ANV Sa000 SNIAMANDD H0d S90d ONISA (SITV NVITVII HONTHA aHL Nl




VEALNIM NI "SdTv 3HL N1 "WIE0TE LNAOK No TALOH THL LV SHATIAVEL
uosdHmom ], e oy oyog,]

261

SCENES IN SWITZERLAND




THE NATIONAL GEOGRAPHIC MAGAZINE

262

UNIOVONE dNY Soavd 40 ANTTVA TRL NEimiad Sriaat-riadnod 20 AsTiva HOIH
toschwony §, poeg noay ovorg




woaduzon 1, ] waa) ayety STV NVIIVET THI NI NINVI ! LHOIS HHvE V—SanoTd A0 vag v

A
i
-1,
=]
=
]
=]
£
—
=
o
=
—
N
=
=
1=
&
7]




THE NATIONAL GEOGRAPHIC MAGAZINE

264

FIMOTY aueg Butag axepd Jepudod jsour ;i ‘uwosal ray v ose snowny s awpeBog aaddp s go Sapea sy

uosdmon ], e Woay o] AN IHZLI MG _.”.—.;n_._n..__..__.ﬂ.—ﬂ..._. Hiadd0 L._._.._Ju__._._.._.u.ﬂn. A0 J000L




PaEon quies pue femped aq o Bwppog oy aoms pasn yonu D] 3000 SEf ng “LIMmos 81 10 an 3 g
H STAUOLTL 2AY Jo INOp I0) MODE JO dal] Br pue sdv Sy ul gsag ayy jo auo s1 ‘ol sivad §g ﬁuimﬂw-nznwﬂ“ﬂwﬂ: _.,.._...#“_uu ._p”.".”n.,: MMM“_.WF_._MH %

nosduoyy, ey moay eget,) HLLNIM NI QEVILLOD LNIVE 40 S$5vd JHL

[
b
4
e
x|
=~
|y
=
77
b=
—
L]
e
-
=
L
L4 ]




THE NATIONAL GEOGRAPHIC MAGAZINE

266

wosdmol ][RR HinIp ayony

STV HHI NI IDVTIIA ¥




T e . W

SCENES IN SWITZERLAND 267

Photo from Paol Thempsor

TRAIN GQING UP THE JUNGERAY
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Phete from Paol Thompeon

THE STATION RESTAURANT, 2,338 METERS IN HEIGHT, ON THE WETTERHORN :
THE GLACIER OF CRUNEWALD IN THE DISTANCE



DEER FARMING IN THE UNITED STATES*

That the rising prices of beef and mutton in the United States can be partially
overcome by raising deer for venison, is maintained by Dr C. Hart Merviam, Chie f

of the United States Biological Survey.

Aceording to Doctor Merriam elk meat

can be produced cheaper than beef or mutton in many sections of the United
States, and, with comparatively little effort, it is possible to make raising deer for
vemson as profitable as any other live-stack industry. Every one who has seen
the large numbers of deer browsing on private estates in England as peacefully as
cattle and sheep wonders why American enterprise has not long since developed

breeding deer for food in this country.

for breeding in inclosures in the

United States; the axis deer, the
Japanese and Pekin sikas, the red and
the fallow deer of Europe, and especially
the Rocky Mountain elk, or wapitd, and
the Virginia deer. While experiments
with the foreign species named offer
every promise of success to the owners
of American preserves, the clk and Vir-
ginia deer are recommended as bhest
adapted for the production of venison in
the United States.

The flavor of venison is distinctive,
though it suggests mutton rather than
beef. In chemical composition it is very
similar to beef. A lean venison roast
before cocking has been found to
contain on an average 75 per cent of
water, 2o per cent of protein or mitrog-
enous material, and 2 per cent of fat; a
lean beef rump, zome 65 to 7o per cent
of water, 20 to 23 per cent of protein,
and 5 to 14 per cent of fat; and a lean
leg of mutton, 67 per cent of water, 19
per cent of protein, and 13 per cent of
fat.

The general popularity of venizon is
so preat and the demand for it so wide-
spread that overproduction is improbable,

he other products of the deer—skins
and horns—are of considerable impor-
tance, and in countries where deer are
abundant, and especially where large
herds are kept in semi-domestication, the
commerce in bath is very extensive,

THE ROCEY MOUNTAIN ELK, OR WAPITI

The wapiti, known generally in Amer-
ica as the elk, 15, next to the moose, the

* Abstracted from Farmers’ Bulletin 3300

S EVERAL specics of deer are suited

largest of our deer. It was once abun-
dant over the greater part of the United
States, whence its range extended north-
ward to about latitude 60" in the Peace
River region of the interior of Canada.
In the United States the limits of its
range eastyvard were the Adirondacks,
western New Jersey, and eastern Penn-
sylvania; southward it reached the
southern Alleghenies, northern Texas,
southern New Mexico, and Arizona;
and westward the Pacific Ocean.

At the present time the elk are found
only in a few scattered localities outside
of the Yellowstone National Park and
the mountainous country surrounding it,
where large herds remain. Smaller herds
still occur in Colorado, western Montana,
Idaho, eastern Oregon, Manitoha, Al-
berta, British Columbia, and the coast
mountaing of Washington, Oregon, and
northwestern California. A band of the
small California Valley elk still inhabits.
the southern part of the San Joaquin
Valley.

The herds that summer in the Yellow-
stone National Park and in winter spread
southward and eastward in Wyoming
are said to number about 30,000 head,
and constitute the only large bands of
this noble game animal that are left
Although protected in their summer
ranges and partially safepuarded from
destruction in winter by the State of
Wyoming, there is yvet great danger that
these herds may perish from lack of food
in a succession of severe winters. Par-
tial provision for winter forage has been
made within the National Park, but the
supply is inadequate for the large num-

By D. E, Lantz, U. 5. Biological Survey
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bers of animals. Further safeguards are
needed to place the Wyoming elk herds
beyond the reach of winter starvation.
In addition to the wild herds, there are
a consideralile number of clk in private
e preserves and parks, as well as in
nearly all the public zoological parks and
gardens of this country. The herds in
captivity form the nuclens from which,
under wise management, some of the
former ranges of this animal may be re-
stocked and from which a profitable
business of growing elk venison for mar-
ket may be developed. At the present
time this species affords a most promis-
ing field for ventures in breeding for
profit,

HARITS OF ELK

The elk is both a browsing and a graz-
ing animal. While it eats grasses freely
and has been known to subsist entirely
upon pasture, it seems to prefer a mix-
ture of grass and browse.

The elk is extremely polygamous. The
adult bulls shed their antlers annually in
March or April, and new ones atfain
their full size in about ninety days. The
‘iyelyet” adheres until about August,
While the horns are growing the bulls
usually lead solitary lives; but early in
September, when the horns are fully
matured, the mating season begins.
Fights for supremacy then take place,
and the victor takes charge of as many
COWS as 1‘.IE can I'CIUI'IIZ]. up 31'H.:| cnntrcﬁ.

Although the elk is less profific than
the common deer and some other species
that have been bred in parks, it increases
fully as rapidly as the commen red deer
of Furope. Moreover, it makes up for
any lack of fecundity by its superior
hardiness and ease of management. It
has been acclimatized in many parts of
the world, and shows the same vigor and
hardiness wherever it has been traps-
planted. In Europe it has been success-
fully crossed with the Altai wapiti and
the red deer, and in both instances the
offspring were superior in size and gen-
eral stamina to the native stock.

The flesh of the elk, although some-
what coarse, is superior in flavor to most
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venison. That of the bulls 15 in its best
condition about the time the wvelvet is
shed. In Oectober their flesh is in the
poorest condition. As the open season
for elk 15 usually in October and Novem-
ber, and onaly bulls are killed, it follows
that hunters often obtain the wvenison
when it is poorest. The meat 15 not best
when freshly killed, but should be left
hanging for four or five days before it
15 used.
ELK FARMS

With few exceptions the early attempts
to domesticate elk were made by men
who were wealthy enough to disregard
all thought of profit in raising them.
They were usually placed under the care
of servants, and the bucks were left un-
castrated until they became old and
unmanageable. Soon the serious problem
of controlling them outweighed the nov-
elty of their possession, and one by one
the attempts at domestication were aban-
doned.

A desire to preserve this important
game animal has caused a renewal of
attempts to breed it in confinement, and
at present there are small herds under
Eriva!e ownership in many places in the

mited States. The Biological Survey
has recently obtained much information
from owners of herds in regard to their
experience in breeding and rearing the
animals, and also their opinions as to the
possibility of making the business of rais-
ing them profitable, Of about a dozen
successiul breeders, nearly all are of the
opinion that raising elk for market can
be made remunerative if present laws
as to the sale of the meat are modified.

Cme especially important fact has been
developed by the reports from breeders.
It is that the elk readily adapts itself to
almost any environment. FEven within
the parrow confines of the paddocks of
the ordinary zoological park the animal
does well and increases so that periodi-
cally the herds have to be reduced by
sales.

The fullest reports that have been re-
ceived by the Department of Agriculture
from breeders of elk are from George
W. Russ, of Eureka Springs, Ark.
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Mr Russ has a herd of 34 elk.
They have ample range in the
Ozarks on rough land covered
with hardwood forest and abun-
dant underbrush, The animals
improve the forest by clearing
out part of the thicket. They
feed on buds and leaves to a
height of 8 feet, and any growth
under this is lable to be elimi-
nated if the range is restricted.
If not closely confined, elk do not
eat the bark from trees, nor do
they eat evergreens. In clearing
oit underbrush from thickets
they are more useful than goats,
since they browse higher, Goats,
however, eat closer to the ground ;
and as the two animals get along
well together, Mr Russ recoms-
mends the use of both for clear-
ing up brushy land and fitting it
for tame grasses.

The increase of elk under do-
mestication is equal to that of
cattle. Fully go per cent of the
females produce healthy young.
An adult male elk weighs from
700 to 1Looo pounds; a female,
from 600 to Boo pounds. The
percentage of dressed meat is
greater than with cattle, but, ow-
mg to hostile game laws, expe-

UNITED STATES

rience in marketing it is very
limited, An offer of 40 cents a
pound for dressed meat was re-
ceived from Saint Louis, but the
law would not permit its export.
Russ says;

My

Fram the fact that as high as $1.50 per pound
hias heen paid for this meat in New York City
and Canada, and that the best hotels and res-
taurants pronounce it the finest of all the meats
of mammals, we are of the opimion that if laws
were such that domesticated ellk meat could be
furnished it would be many vears before the
sopply woitld make the price reasonable com-
pared with other meats. Elk meat can be pro-
duced in many sections of this country at less
cost per pound than beef, mutton, or pork.

Mr Russ thinks that large areas of
rough lands in the United States not now
utilized, especially in localities like the

BE PROFITABLY RAISED IN

ROCKY MOUNTAIN ELK: AN ANIMAL WHICH CAN

ALMOST ALL
PARTS OF THE UNITED STATES

Ozarks and the Alleghenies, could be
economically used to produce venison for
sale, and he regards the elk as especially
suited for this purpose,

Another feature of Mr Russ's report
is of more than passing interest. He
Says.:

We find from long experience that cattle,
sheep, and goats can be grazed in the same lots
with elk, providing, however, that the lots or
inclosures are not small; the larger the aren the
better. 'We know of no more appropriate place
to call attention to the great heneht of o few
elk in the same pastiure with sheep and goats.

An elk is the natural enemy of dogs and wolves,

We suffered great losses to our flocks until we
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learned this fact; since then we have had no
loss from that canse. A few elk in a thousamd-
aere pasture witl absolutely protect the flocks
therein,  Our own dogs are so well aware of
the danger in our ell park that they can not he
induced to enter it

Elk thrive best in preserves having a
variety of food plants—grasses, bushes,
and trees. Rough lands, well watered
with clear streams and having some for-
ested area, are well adapted to their
needs. About as many elk can be kept
on such a range as cattle on an equal
area of fair pasture. There should be
thickets enough to inrmish winter browse,
but this should be supplemented by a
supply of winter forage,

Except when deep smows cover the
ground, elk will keep in good condition
on ordinary pasture and browse: but a
system of management that provides
ather food regularly will be found more
satisfactory, Hay and corn fodder are
excellent winter forage: but alfalfa hay
has proved to be the best dry food for
bath elk and deer. A little oats or corn—
whole or chopped—may be fed each dav.
Elk are fond of corn, and feeding it
affords excellent opportunities for win-
ning their confidence and taming them.
The same may be said of s=alt, which
should be furnished liberally to all deer
kept in inclosures. Running water, al-
though not essential, is of great impor-
tanice in maintaining elk in good condi-
tion,

Elk are much less nervous than ordi-
nary deer, and less disposed to jump
fences. When they escape from an in-
closure they usually return of their own
accord. I1f tanie, they may be driven
like cattle. Ordinarily, a 5-foot fence of
any kind will confine elk. Henry Bin-
ning, of Cora, Wyo., writes us that a
4-foot woven-wire fence is ample for
these animals. A small inclosure in
which a vicious bull elk is to be kept
should be higher and of stronger mate-
rial,

The cost of stocking an elk preserve
is not great. Usnally surplus stock from
zoological parks or small private pre-
serves may be obtained at low cost, vary-
ing with the immediate demand for the
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animals., At times they have sold for
less than $20 a head, and, with the
present restrictions on sale, low prices
are likely to continne. A few years ago
T. J. Wilson, of Lewisburg, Ohio, paid
%165 for three animals. A Michigan
breeder recently offered to deliver a
dozen head, sex and age not given, all
fine specimens, for $500. This dis, of
course, a low price, not more than cattle
would bring and less than the wenison
would be worth if it could be sold. If
restrictions on the sale and shipment of
venison from private preserves were re-
moved, prices of the stock would, of
course, soon advance, and necessitate a
greater outlay in starting the business.

BREEDING THE VIRGINIA DEER

The Virginia, or whitetail, deer is the
comimon deer of the United States. In-
cloding the half dozen geographic races
that cceur within our borders, it is dis-
tributed over most of the country, except
Nevada and the major portions of Utah,
Arizona, Washington, &tgﬂn. and Cali-
fornia. It is extinct in Delaware and
practically so in a number of States in
the Middle West. South of our borders
a number of closely related species occur.

It view of the wide natural range of
the Virginia deer, its adaptability to
nearly all sections of the United States
can not be doubted. Testimony as to its
hardiness in parks and preserves is not
=0 unanimous as that concerning the ell;
but the general experience of breeders is
that with suitable range, plenty of good
water, and reasonable care in winter,
raising this deer for stocking preserves
or for venizon may be made as profifable
as any other live-stock industry. Not
only do deer thrive on land unsuvited for
cattle or horses, but, like elk, they may
be raised to great advantage in brush
or timbered pastures fully stocked witg:
cattle or horses, as the food of deer
rarely includes grass.

Advocates of the Angora goat indus-
try state that within the United States
there are 230,000,000 acres of land not
suited to tillage or to the pasture of
horses, cattle, or sheep, which are well
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adapted to goats. Much of this land is
suited also to deer and elk, and can be
utilized for these animals with less injur
to the forest cover than would resuf’;
from its browsing by goats.

Virginia deer have often been bred in
parks for pleasure or in large preserves
for sport, but the economic possibilities
in raising them have received little atten-
tion, Recently breeders have recognized
the fact that they are profitable under
proper management and would be much
more 50 were conditions for marketing
live animals and venison more favorable,

The Biological Survey has reports of
suecessful experience in raising Virginia
deer from more than a dozen persons,
located in different parts of the country,
who are nmow engaped in the business.
The management of the herds varies
slightly with the surroundings and the
object for which they are kept.

homas Blagden, of Washington, D
C., began raising deer in 1874. After an
experience of over a third of a century
he is confident that the business can be
made profitable. In his own herds he
has carefully avoided in-breeding by se-
curing new bucks from time to time.
His stock is vigorous and of the large
size characteristic of the Adirondack and
other northern deer. Consequently the
animals are in demand for breeding pur-
poses, the bucks bringing $50 each and
the does $73. He feeds grain, using
corn and a mixture of bran and meal,
and during the summer cuts as much
wild forage as possible, He finds that
the animals prefer the rankest weeds to
the choicest grass. Of the various kinds
of hay, they prefer alfalfa. He provides
abundant water at all times,

John W. Griges, of Goodell, Towa,
writes that he has been engaged in rais-
ing deer for about fourteen years. Uhntil
two years ago he sold all his surplus
stock for parks, but since then has dis-
posed of about half of it for venison.
For park purposes he gets $20 to $30 a
head, but they bring fully as much or
more when fattened for venison, As to
management of deer, Mr Griggs writes:

In raiging a large herd the park shoold be
divided into two or three lots, and one plowed
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each year and sown to red clover, mustard,
rape, and seeds of different kinds of
Bluegrass and timothy are useless. Corn is the
principal grain [ fecd. [ feed it winter and
summer. In winter I feed also clover hay, oat
straw, and weedy wild hay, Deer when rightly
lindled are very prolific, and from o does one
can_count on 75 fawns, They can be raised
profitably for wvenison—very profitably until
overdone; bot [ would not advize one to go
into it on a large scale without previous exper-
ience with deer.

The report received from C. H. Rose-
berry, of Stella, Mo, although less
enthusiastic than others, is quoted be-
cause his herd approaches more nearly
a state of true domestication. Under the

date of January 13, 1908, Mr Roseberry
wrote as follows:

My experience in breeding the common or
Virginia deer covers a period of seventeen
rears, beginning in March, 1891, when, as a

v of 16, I built a small inclosure of 155 acres
to confine a zingle doe that was captured as a
fawn in the neighboring forest,

A buck and other does were secured from
vear to year, until in 1900, by purchase and
natural increase, my herd nombered 25 head of
all ages.

From 1891 to rgor I lost every vear from
disease an average of 20 per cent. The climax
came in the dronght year of 101, when my
loss was 50 per cent from the disease known as
“hlack tongue.” 4

I am convinced that, like cholera in swine,
individual: recovering from this disease are
immune from further attack.  Apparently all of
my herd were afflicted. The survivors and
their progeny constitute my present breeding
stock. I have made no purchases since 1gof,
nor have I suffered any loss from disease.

For the last seven years my herd has aver-
aged 70 per cent increase, all of which T hayve
sold at satisfactory prices, 1 began selling at
$20 per pair of fawns at 4 months of age, and
$30 per pair of adults. T now get $40 and $60,
re?m{vety. I zell almost exclusively for pets
and for propagating purposes, although a few
surplus bucks have been sold for venizon,
averaging me 15 cents per pound fruss weight.

If we except the goat, 1 know of no domestic
animal common to the farm that reguires so
little feed and attention as the deer. My herd
has a range of only 15 acres, two-thirds of
which are set to white claver, bluegrass, and
orchard grass. 1 provide also a small plat of
wheat or rve for winter pasture. With the
ahove provigion, in this latitude, no feed i3 re-
quired between April 15 and November 1s.
During the rest of the yvear a ration of corn,
bran, or other mill feed somewhat smaller than
that required for sheep, in connection with a
stack of clover or pea hay to which they have
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HERD OF DOMESTICATED VIRGINIA DEER BELUNGING TO R. H. HARRIS, CLARKESVILLE,
TEXAS

frec access, is sufficient to keep them in good
condition. Deer eat with relish nearly all of
the common coarse weeds, and for clearing
land of brush they are, 1 think, secend only to
the common goat.

Probably the greatest expense connected with
the husiness of raising deer is the fencing,
Another item of trouble and expense, when the
animals are raised for pets, requiring that they
be handled and shipped alive, is the fact that
the fawns must be taken from the does when
1o days old and raised by hand on cow’s mille
They are quite easily raised in this way, with
but slight percentage of loss, but redquire fre-
quent and careful attention for the first month.
When they are allowed to run with the does
their natural wildness cannot be cvercome, no
matter how gentle the does may be

[ have found the business profitable on the
lines indicated. T believe they could be profit-
ably bred for vemson alone—certainly with less
trouhle and expense, since the fawns would bhe
reared by the does and the trouble and expensc
of raising by hand would be eliminated.

My experience does not coincide with that of
some other breeders in respect to the weaken-
ing of reproductive powers of deer by the con-
finement in parks, 1 have no harren does
Usually they produce a single fawn at two

years of age; afterwards twins, and in rare
cases triplets.

While deer are chiefly browsing ani-
mals, in captivity they eat nearly every
kind of vegetation, including most kinds
of garden stuff. They are fond of
acorns, beechnuts, chestnuts, and other
mast. Lily pads, leaves. lichens, and
mosses are ireely caten. With plenty of
range and an abundant variety of plants
there need be, therefore, no apprehen-
sion concerning the deer's food. A good
supply of running water must be pro-
vided, and the animals should have ae-
cess to rock salt. If the browse and
pasturage are scant, a small ration of
grain should be fed. Of the grains, corn
iz generally recommended as a food;
there is no waste, as the deer pick up
every grain. Coarse hay full of weeds
is preferable to timothy or other tame
hays, except alfalfa. Of clover hay,
deer usually eat the blossom heads
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greedily, but waste the other parts, In
winter feeding is necessary everywhere,
and in the northern half of the United
States shelter of some kind should be
provided.

WILD DEER IN PRIVATE GAME PRESERVES

Individual owners, as well as associ-
ations, have established Targe private
preserves in many parts of the country
and stocked them with deer and other
big game. The objects have been to pre-
serve the animals and to provide spart
for the owners. In the free life under
the protected conditions generally pro-
vided, deer do remarkably well, the in-
crease being even more rapid than in
small parks,

Dieer in Buckwood Park, a New Jersey
preserve of 4,000 acres, belonging to
Charles 5. Worthington, increased in the
ten years between 1862 and 1003 from 19
to about 400 head, and the number was
then lessened because it was thought teo
large for the permanent sustaining ca-
pacity of the park. The St. Louis Park
and Agricultural Company have about
1,000 deer and elk in their 5.000-
acre preserve in Taney County, Mo, The
Otzinachson Rod and Gun Club six years
ago placed about go deer, mostly does,
in their 4.000-acre park in Clinton
County, Pa. These have multiplied to
nearly 3,000 head,

The good effect of such preserves on
the supply of game in the State should
not be overlooked. While they may tem-
porarily restrict the hunting privileges of
a few citizens, they ultimately become a
source of game supply secondary in im-
portance only to State preserves or game
refuges. Already a number of private
reserves have become overstocked, and
game has escaped or been turned over
to the State to become the property of
the people. The success of private enter-
prise in propagating large game in in-
closures has thus become an ohject lesson
for State game commissioners and others,
and suggests the feasibility of the State's
undertaking a similar work for the

people.
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GAME LAWS RESTRICT DEER FARMING

The chief abstacle to profitable propa-
gation of deer in the United States is the
restrictive character of State laws gov-
erning the killing, sale, and transporta-
tion of game. Many of the States, fol-
lowing precedent, lay down the hroad
rule that all the game animals in the
State, whether resident or migratory, are
the property of the State, A few States
except game animals that are “under pri-
vate ownership legally acquired.” A few
others encourage private ownership by
providing a way in which wild animals—
deer and the like—may be captured for
domestication. Generally, when private
ownership of game is recognized by law,
the right to kill such game is granted,
but the owner is hampered by the same
regulations as to season, sale, and ship-
ment that apply to wild game. One by
one, however, State legislatures are com-
ing to recognize the interests of game
propagators, and game laws are gradu-
ally being modified in accordance with
the change of view.

The chief source from which deer and
elk may be obtained for stocking pre-
serves is from animals already in cap-
tivity, These must be transported from
place to place or there can be no com-
merce in them, yet the laws of many
States absolutely forbid their shipment.
The laws as to possession and transpor-
tation of deer carcasses make the ship-
ping of venison also illegal. General
export of venison is legal from only six
of the States, and three of these have no
wild deer left to protect.

¢ laws concerning the season for
killing and the sale of deer are often
equally embarrassing to those who would
produce venison for profit. The owner
of domesticated deer cannot legally kill
his animals except in open season.
Owners of private preserves are simi-
larly restricted and are limited to the
killing of one or two animals in a season,
More than half the States and Territories
absolutely forbid the sale of venison. A
few forbid the sale of venison produced
within the State, but permit the sale of
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that imported from other States—a most
unjust discrimination against home in-
dustry.

Instead of hampering breeders by re-
strictions, as at present, State laws should
be so modified as to encourage the raising
of deer, elk, and other animals as a
source of profit to the individual and to
the State.

Safeguards against the destruction and
sale of wild deer in place of domesti-
cated deer are not difficult to enforce.
For this purpose a system of licensing
private parks, and of tagging deer or
carcasses sold or shipped, so that they
may be easily identified, is recommended.

It is believed that with favorable legis-
lation much otherwise waste land in the
United States may be utilized for the
production of venison so as to yield
profitable returns, and also that this ex-
cellent and nutritions meat, instead of
being denied to g9 per cent of the popu-
lation of the country, may become as
common and as cheap in our markets as
mutton.

NATIONAL GEOGRAPHIC SOCIETY

ON. J. HAMPTON MOORE,
Member of Congress from Philadel-
phia, and for some years a life member
of the Wational Geographic Society, is
sending to each member of the Society
a copy of his speech, “Peary's Discovery
of the North Pole,” presented to Con-
gress March 22, 1910, The address,
which makes a pamphlet of 36 pages, and
is an historical summary of the organi-
zation and achievements of the last Peary
Expedition, contains much valuable in-
formation not previously published,
Particularly interesting is the first pub-
lication of the original order of President
Roosevelt, in July, 1008, directing that
Robert E. Peary be detailed to the U, 8.
Coast and Geodetic Survey, to make tidal

THE NATIONAL GEOGRAFPHIC MAGAZINE

observations along the shore of the polar
st

Twenty-one large volumes of tidal
records were obtained by Commander
Peary, November, 1go8, w June, 1909,
and were delivered to the Government in
October, 190y, The experts of the Sur-
vey who are reducing and discussing the
records réport that the tides along the
northern coast of Grantland and Green-
land are quite different from what had
been herctofore supposed, and they ex-
pect to obtain important new knowledge
alter these records have been thoroughly
examined.

The Hydrographic Office of the Navy
Department has already prepared a chart
showing the line of soundings made by
Peary. The last sounding was made five
miles from the pole. The methods and
apparatus used for making the soundings
are fully described.

Mr Moore's speech was to advocate
the passage of a special resolution which
he had recently introduced, and which is
also published in the pamphlet as an ap-
pendix, that the Congress should accept
the verdict of the National Geographic
Society commission which examined
Peary's records and found that he had
reached the North Pole.

The decision of the National Geo-
graphic Society has been accepted with-
out question by the Royal Geographical
Society of London, and the geographical
societics of Berlin, Paris, Geneva, Rome,
Brussels, Antwerp, Vienna, Dresden,
Madrid, Edinburgh, Saint Petersburg,
Tokyo, Mexico, Lima (Peru), the geo-
graphical societies of Chicago, New
York, and Philadelphia, and practically
every geographical society in the world.

IMPORTANT NOTICE

Members of the Society desiring the
address for the magazine changed are
requested to give the Soeciety three
weeks' notice.



WALTHAM WATCHES

The Authentic American Waitch

It is a matter of history that the Waltham Watch Company
was the first in the world to make watches with interchangeable
parts by machinery.

It is a matter of knowledge to all scientific watchmakers that
every deviee and mechanical improvement of importance in
the making of watches has originated in the factory of the
Waltham Watch Company at Waltham, Massachusetts.

It is a matter of fact that the Waltham Watch Company
makes more watches than any other watch company in the world.

It is a matter of general opinion that the Waltham Watch
Company makes better watches than any other company in the
world.

It is a matter of wisdom to buy a Waltham Watch ad justed
to temperature and position and to buy only of a reliable retail

jeweler,

WALTHAM WATCH COMPANY,
WALTHAM, MASS.

Send for the ' Perfected American Watch,'" our book about watches,

Your courtesy in mentioning the Magazine when writing will be appreciated
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Experiment
with no
experiments

Load your Kodak
with

Kodak Film

The film with 25 wyears of manufacturing experience
back of it—the film that is invariably selected for important
exploration and scientific work where severe conditions
make reliability supremely important.

Look for the red paper, with Kodak on the spool and and NC on the box.

g i e P oy EASTMAN KODAK CO.,
Il T T ol ROCHESTER, N. Y., The Kodak City.
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*HARRY-A-
-FRANCK -

The Greatest h’ .- d Royal 8vo
Travel Book 5 Richly lllustrated
of the Decade Price $3.50; postage, 22 cents

ERE is a book which will interest any one, young or old, who cares for

adventure, It is the story of a young university man who made a journey
around the world, and accomplished it absolutely without money excepting
what little he earned by the way. Possessed of keen powers of observation,
and, above all, the Yankee trait of being at home wherever lie finds himself,
the author, Mr. Harry A. Franck, gives us

The Most Vivid Picture of Native 'Life in Strange Corners of
the World that Has Ever Been Presented.

French tramps, underground denizens of German eities, Arabs of the Desert,
high- and low-caste people of India,—these, and countless others, ave shown us
as real personalitics who stand out with the vividness of Kipling charaeters,

The Author’s Personal Adventures
alone give distinetion and tremendous interest to this really important book,
every page of which glows with life.
Union Square THE CENTURY CO. New York
-————— e _—_—_—_—_—_—
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A pure Havana
filled cigar
for 2 cents

Yes—Pure Havana

Grown on the Isle of Cuba—
Imported from Cuba—

Put into this cigar by us—
Guaranteed pure Havana by us—
Is there any way to make it

strunger?

Mr. Smoker—you don't have to be told that
there is such a thing grown as real Havana tobacco.

You know there is.

You have tasted it. You know that no other
tobacco ever gave you that delightful, rich, tadty,
smoke that Havana toebacco does.

But the 'poin.t you want to know—have to be
shown—is this:

s it possible to sell a genuine, pure Havana
filled cigar, of "decent” size, for 2 cents?

It certainly is—
Mot positively is—and here it is.

Santa Glorias 553 $1.00

Exact size and shape shown. A clean, thoroughly
cured York State wrapper with genuine Havana filler.
A quickly rolled cigar—not expensively finished —but substantially
made. Will please 99 out of 100 experienced, exacting smokers.

Thaere's just one Havann Tobacco—that which actuall wa on the Isle of Cuba,
Taobacca growers the world over have tried time and time again 10 duplicate
Havana iohacco —~using the spome seeds, snme plants,
* Geed * Havana or transplanted Havana, in any shape or form, never had, cannot
hava, that genuine natural Havana flaver. taste. aroma. [t takes the sun, soil—
the peculiar tropical elimatic condithons of Cuba-found nowhere elie in the workl.
The fact cannol be dodged that there |s actoal and gross misrepreseniation aboait
Havana tobacco among the millions of clgars offered—in stores and by mail. But
here is real Havana, grown in and imported from Coba. Our 50 years of honorable
businsss dealing is back of that statement.
SANTA GLORIAS can be had of dealers everywhere. If you have the slightest
culty in locating them, just enclose a dollar bill, with your name and addres, in an
envelope bo

ﬁustf?ﬁflffuurﬁs R. & W. JENKINSON (0. ImPILI”risF]:LT';E“E'
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TREES FOR FORESTRY
PLANTING

Catnlpa Specioza, Black Locust, European
Larch, Hard Magle, American Beech, White
Birch, Red Oak. American Linden, White Eim,
Chestrust, Walaut] also SEEDS of above va-

" EVERGREENS

White Pine, Scotch Pine, Ponderosa Pine,
Jack Pine, Austrian Pine, Douglas Fir, Balsam
Fir, Morway Spruce, White Spruce, Red
Sproce ; $L00 10 $10.00 per 1,000, Wealsoearry
a large assoriment of EVERGREEN Tree
Seeds, both native and loreign.

MANY MILLIONS TO OFFER

We make n specially of growing EVER-
GREEN and Deciduous Tree Seedlings for
reforestation Cpurppses. Our list includes all
valuahle mative species at lowesl posdible
prices.

Send for spacial Forestry Price-list; also
free hooklet entitled * Plant Catalpa Specipea
Trees for Profit,”

Mention this Magazine.

D. HILL

EVERGREEN SPECIALIST
BOX 305 DUNDEE, ILL.

FouxpED 1E55

The Reflecting Lantern

or Post-card Projecior, in jis vasious forms, is doabtless
the meal mniversally wilal srojection imstrument ever
invensed, Wah i || a colection of posl-cards o ENgrAvIngs
& soupce of eodlew apuement asd instraction,
Wik it alao Baturs! specimens, pich s
Flowers, Leaves, Minerals,
Buitterflies, etc.
are shown in All the Colors of Nature
We manafaciuee sier Piejectan o tbew

Opague Pictures and Objects
Lantern and Microscopic Slides
We offer thinty diffesent styles, covering every ponshle
requitement and mB@EnE in poce fom

$4.50 to $200.00

We alo make: Magic | anise. Civmmiegraghe; sad
b $0/000 Laniein Hliled fee sal ne rent. Lists Erme.

Manufacturen and Fatentess

WILLIAMS, BROWN & EARLE,
518 Chestnut St., Dapt. 17, Phila., Pa.

All the plates used in
&/ic NATIONAL
GEOGRAPHIC
MAGAZINE

are made by =
™ GILL &ry

140 Fifth ‘Avenue . New York
KILLED BY

RATS ‘e

By ihs wonderful baciesinlagion! pre .,ru m diseprered wmi prepared
Tr Or. Tanyss, of "astrar |u'|||||.|r -rlu Dl -| b striifig aucccas
wee thie |lu|.|f.¢'-I Fenreiz Kugland Frasss, 1nd M

DANYSZ VIRUS

panisine ihs u hlsense pestullar (o rais wnid miss enly nod is
almuatitely II.W“II F'di TO DIRDE, AUMAN REINGE, AXD OTHER
ANIMALE. The radewls slways die in the open, beeause of Teverssh
-condilon. The disssse s alsw conagious o thes. Easaly prepensd
anil appied.

Hiw Mopcn ¥o Usm—04A wmall howss, onp tube.  Ordloary desilbne,
£hiren tutes | B rais am oesersud el less than & fubes . Dme nr oo
dugen for bizgs stalile with hay lolt wod yurd, ar 5080 gjuare fect Aear
spaon in bedidinge. Frice: Obe tnbe, T3 tubes, F1T5; 6 1abes, F2;
ate dogen, B,

. i you are troubled with roaches send us 25c. for a can of

SAL INSECTA." our new scientific bug exterminator.

INDEPENDENT CHEMICAL CO.
19 OLD SLIP, NEW YORK CITY

Several Glasses at
the Price of One

DANITE Binpculars combing
in ONE instrument ALL the
service lormerly possible only
in several gla=zses. High and
Low Power, fitted squally for
day or night use—all this serv-
ice in the same glass by
simply turning little

metal disce while
holding. the
H I Elazs.
are fur the
mast service
able and n.mn'enwm
for travelers, 1ourists,

automobilists, sportsmen.
DA-MNITE Binoculars cost less
than hall &s much as glasscs
of restricted power and use—
only $15.00 postpaid, includ-
Ing handsome |eather carrying
case and cord for giass,

Send for Booklet P2,

McINTIRE, MAGEE &
BROWN CO.

723 Sansom Strest, Phila., Pa.
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The newest Dividends
wonder in For

Horticulture Generations

The saving of seven cents per day for a shorf period, or Eighty-Five Dollars in cash,
Will secare you an inferest in the most wonderfal horticullural dewelopment of the
age. The investment of less than Thirteen Hundred Dollars in small monthly payments
or in cash aill produce for you an annual income of One Thousand Dollars, and this
income awill increase year by year unto the third and fourlth generations.

Do not be stampeded info unbelief, but inslead influenced inlo inestigation.

We are planting fogether in a combination orchard two of the most profitable
horticultural products of the world; one of them an absolutely new development, a
creative industry, wonderfully rich and potential in profit possibilities; the other producing
hundreds of dollars of profit per acre annually.

This investment represents the complete evolution of an entire industry ; the changing
of the soarce of the world’s supply of a product of wwide use from the present crude
method of gathering this product from wild frees scattered in the woods, fo the production
of improved warieties twice as large, of infinitely finer quality, grown in orchards
conducted under the most carefal scientific Rorticultural management and condifions.

We are so sure that this orchard will produce immense refurns— and quickly— that
awe ask for no share in these crop refurns until you have been paid back in profils from
the orchard every dallar of the money you pay for your inwestment,

Read this paragraph again.

Ten shares in this orchard <will make you independent; fifteen of them, costing
only one dollar per day for a short period, aill produce an income of One Thousand
Dolfars a vear for vou.

We cannot tell you all about if in an adverfisement. We can only give you an
idea of what a wonderful opportunity it is, and then send you complete details by mail.

Send fo us for our booklef, ** Dividends for Generalions,”” which will tell you the
awhole thing in a nut-shell. I is FREE fo you.

Fill out the coupon below, right now, and mail it to-day.

COMBINATION | o s sorron, sass

Please send me (free) your booklet, *'Dividends far

ORCHARD CO. g

95 MILK STREET 5 S A
BOSTON, MASSACHUSETTS | Mresme ™™ oo
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TRAVEL IN CHINA
THE CHAIN OF & MANDARIN WITH FOUR BEARERS

Send Your Orders NOW—The Edition is Limited

“SCENES FROM EVERY LAND”

SECOND SERIES

HE Second Series of “SCENES FROM EVERY LAND" is now ready for delivery. The

volume contains about 300 illustrations printed on the best of paper, is sewed by hand, and

bound in red cloth with an attractive design in three colors.  The majority of the illustra.
tions have appeared in the Mational Geographic Magazine during the last five years, but a large
number have not been previously published. Considerable Descriptive Matter is printed under
the pictures. The book also contains a list of about 1,000 of the most useful books of travel
and works descriptive of natural history, gazetteers, atlases, ete. Persons ordering more than
one copy can have the volumes sent to different addresses, if ﬂ.l:-.in:d
TWO BINDINGS - am: in red eloth, artidtic, serviceable, and strative, $1.00 id 1 the other, entiraly leather-

cov the colo r--hvpf-dwrthlllleltmmlnld £200, The book not be sold under six or eaght
thnr_nmvmpwmnutm:

Nationan droararmic SoOCIETY,
WasimmoTon, L. C. 1910,

Please reserve for me__________copies of " Second Serfes, Scenes From Every Lanp,™ bound

in for which | enclose herewith dollars.

Name

STREET ADDRESS

Bound In Red Cloth, $1.00
Bound in Leather, 5200, De Luxe Edition CITY AND STATE




Classified Advertisements

|| COMBINES SIENITY TMRECTHESS

AND A HIHINUM OF FXPENSE

For Terms, address . . Advertising Manager
The National Geographlc Megaxine, Washington, . C.

ENGINEERING EXPERTS— MINING. MECHANICAL,
ELECTRICAL, CIVIL

THOS. B. STILLMAN, M. Sz, PhD.,
Chemical Engineer and Analytical Cheemlat.
Annlyses and Investigations.
Address, The STEVENS |NSTITUTE OF TECHNOLOGY,
Hoeokes, M. J.

Wi, GRIFFITH, Consulting Minkng Engineer asnd Geola-
gist. Speciaity: Ecomomic Ceology, Mining of Coal,
Careful Examinations and Reports on Coal,” Mineral
Lands= and Mines Anywhere  Inferviews by-Appajat-
ment, Eastern Cities. Coal Exchange, Scranton, Pa,

WILLIAM J. ELMENDORF, Mining Engineer. 20 years'
experiencs in responsible pesitions, Consultation with
owners on operation.  Candid reports (o buyers or sel-
lers. Mo promotion. References ghadly furnished.

Box 1039, Spokane, Washington

ASSOCIATED ENGINEERS COMPANY.
Examinatians, Reports, Construction, Operation.
Irrigation Enterprises a Specialiy.

417 Century Building Denver, Calarado.

_—
KOSMOS NATURAL SCIENCE ESTABLISHMENT.

Entomological Supplies and Specimens of every descrip-
tion. Unbversities, Colleges, Schoals, and Eddcntionil
Institutes supplied with collections of insects.  Very in-
struclive for teachers and students. Only first-class
specimens. Moderate prices.  Best references. For
further particulars, address

Richasn LoHrsans, Manager, Herkimer, N, Y,

Bz ARMY AUCTION BARG

LML Teals . +’l-lﬂs1

lvers . =
gins, Pair .
|

Vies Unii
Lurpess greal GOVT., AUCTION DARGA

illuitrasions, includisg spro |, ready &
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Canmems, Flags. Firiods, [iflck, Sjears, Dums, #c,
HANMOIE RANNERMAN, Gl Hroadway, Now Vark
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SCIENTIFIC SHELLS—] have cight thousand speciesin

steck. The finest assortment of land shells on sale in
axisfence. Circulars free.

warteR F. WEeBRB, -

202 Westminster Road, Rochester, N. Y.

1 EUROPE incLuning OEERAMMERGAU

PHE Epein—L il Panilss Exmoplianal Jdvautagss
Dr. and Mrs. HOWARD 5. PAINE

148 Ridge Stroet Glens Falls, M. Y.

NEW BOOK -JUST OUT

CHRISTIAN UNITY IN EFFORT rrans”. rirrs

CONTENTS !
Part 1, Faith —the Foundation.

1, Wt i1 ke and how mequirs],
L. The Chrvstasn Nelighan..
£, T Ol Tatawmint Seripimres
b Bomst Nikde Tmprossinss,
B, Rome Akds 1o Fairh
Part Il Creeds—Falth In Words.
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Part 111 Desds ~Faith in Action.
Creaprer 1. Chaistian Twity (u Kol
1. Churoh ihstary minl Governmesi.
12 Orgauleed Methnis,
Heflective. After Death.  What then ?
1.0 dsanined ffin any Boskseller.

FPublished by J. B. LIPPINCOTT CO., Philadelphia, Pa.
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From the
Heart of Africa

comes news of the rapidly growing uose of gasoline
moior vehicles and power plants.

Thay arp seading oul orelers for guanhing atorage fanks,

AR TIGHT STEEL TANK

will b shipped fo tham—the tirongeat, simplent tnak on the
munrkof,

Easily aperaied=—no dripping suction pumps.

Mo complicated connections; bury them in the ground
and they are ready 1o use,

The Price is Right
Write For Gasoline Chart

AR TIGHT STEELTANK COT.

PITTSBURGH. PA. ULS.A.

We are suggesting at
this time

Listed Convertible Bonds

as an investment for
banks and individuals.

A card showing all
issues and giving the
data on each will be
sent on request.

Swartwout & Appenzellar
Members N. Y. Stock Exchange

44 Pine Street New York
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THE HOME OF THE MATIONAL GEOGRAPHIC SOCIETY, "WASHINGTON D. C.

C

An Association organized for “the increase and diffusion of geographic knowledge.

|— Flease detach and fill in blank and send to the Secrotary

Recommendation for Membership in the

NATIONAL GEOGRAPHIC SOCIETY

The membership fee includes subscription to the
Mational Geographic Magazine

DUES: Annual memberahip in U. 5., $2.00; annual membership abroad, £3.00; Canada, $2.50; life
membership, 350, Please make remifiances payable to MNational Geographic Society, and if at o dis-
tance remit by M. ¥. draft, postal or express order.

209

T the Secretary, National Geographic Society,
W ashington, D. C. :

| nominate

Jiddress 0000

for membership in the Society.

(W Fite yunr sddrens. )
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Bound Volumes of

The National Geographic Magazine for 1909

No magazine in the world prints so many wonderfully unique illustrations
or 50 many stimulating and instructive articles as the National Geographic
agazine,

The Magazine for 1909 makes a volume of 1,200 pages, with more than
one thousand unusual pictures.

Bound in 14 Morocco, cloth sides, $3.50
Bound in Buckram or Cloth . . $3.00

A limited aumber of bound volumes for the past year, 1909, can be ob-
tained by ordering at once for delivery January 15.

We ean only supply the 1909 volumes; no previous year available for dis-
tribution. Use order blank below.

NATIONAL CEQGRAPHIC MAGAZINE,
16th and M Sts., Washington, D C.o

Lonclane §....ooineins ierseiaa i , Far which please forwnrd me Volume for 1909, bound inc.. e
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DRAWING INKS
ETEANAL WRITING INK

HIGEINS | EEEEE" | | SPRATT'S

DRAWING-BOARD PASTE

LIQUIiD PASTE

QFFICE PASTE

VEGETABLE GLUE, ETc,
Araihelinest and best Inks and Adhesives
Emsncigate yoursell fram 1he use of cancaive
ancll-cmeling itks asd adhesves and sdpt the
Higaina Inks and Adhesives, They will
bs i iom ko Yoil; theyare o sweel, choan
and well puat up, AtDealers Gaznar-uj

A L S B, Dog Cakes

271 Ninth Street, Broaklyn, N.Y_
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WERE THE ONLY
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WONDERFUL LANTERN SLIDES Lieutenant Shackleton

1 have acquired the sole right of manufacture and ON HIE SUCCESAFUL DASH TO THE
sale of LANTERN SLimps from the negatives taken by
Dr. Ellsworth Hunlingten, of Yale University. Sﬂuth Pﬂ'le

The photographs illustrate all phases of Geography,
including gedlogical structu-e, topography, vegetation, e ——

architecture, nnd antiguities, and the Yarious Types af
inhabitanis. Dr. Hunlington"s collection s tlﬂﬂ'l!ﬂl”l'
strong in illustraticns of daily life and socupations,

It numbers abowut 1,600 and includes practically all the of their susteining valus for vigorous wark.

countries of Central and Western Asia, namely, Syria Send stamp for D'R Culture,” which con-

and Palestine, the borders of Arnhis, Aszia I?'I.ll'lh;l-‘lﬂ'. Ar= tains much valuable information,

menia, Persin, Transcaspin and Ruossian Torkesian, | T

Afghanistan, Chinese Tu rph;ulln-, the Himalayas, Little _SPRA £ S' gr':TENT"‘l L't:.‘* N1

Tibet and Morthern India, I desired, slides may be Factories annd Chie ces at Newark, N. J.

had colored true to nature from copious notes by Dr. Depots ot San Franciscn, Cal; St Louis, Mo.;

Huntington and by expert artists. For detalled de- Cleveland, Uhio; Montceal, Canndn,  Res-

seriptions and prices, addreas ident Superintendents at Chicago, 1., and
W. C. IVES, Mystic, Conn. | Boston, Mass. Factories also In London,

England, and Berlin, Germany.
Maonufacturer of high-grade special slides to meet the

"Meat Fibrine"

"Cod Liver Qil"

All recent Arctic and Antarctic expeditions have
carried SPRATTS HISCUITE—an abaslute proof

requirements of lecturers.
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WhifeRock

““The World’s Best Table Water’”’

Rensselaer
% Polytechnic
X Institute,
¥ Troy,N.Y.
A School of Engineering.

%ﬂlvl’l‘i ]
h al
%‘%% » *Electrical.

THE GIVIC FORUM LECTURE BUREAU

Presenis the following Hst of Lecturers for
1he consideration of Lecture Commitiees;

Sin ERNEST H. SHACKLETORN, C. ¥. 0.
CoMmanneER ROBERT E. PEARY
ELLEN TERRY

A list of all the lecturers we represent will
e ;GS[ upon reguest. l:':'n"!mﬂﬂ!ﬂ:!
Imvited.

CIVIC FORUM LECTURE BUREAU
Wi, B, FRAKINSG, Secrelary
23 WEST 44TH ST. NEW YORK

Science.
THREE
YEARS IN TIBET

BY THE

SHRAMANA EKAl KAWAGUCHI

T Pages
75 Hlustrations and Route Chart

M amazingly interesting and
Amstructive book, dealing inti-
mately with the fife. character,
customs, manners, religions of the
people of Tibet, being the travels
and adventures of a Japanese priest
who lived amongst them for thres
years, as one of themselves, in pri-
vite and monastic life. There is no
other book on Tibet revealing such
intimacy with its life or giving
us these experiences from an en-
lightened and sympathetic oriental
standpoint. It should find a place
in every up-to-date library.
The work is published by The
Theosophist Office, India, and can
be obtained from

WELLER VAN HOOK

“The Rajput Press ™
103 STATE S5T. CHICAGO, ILL.

Price, including postnge, 85,26

Do Y_ﬂt'l_ Own a Field Glass?

If yem do not, you are missing F:nll' the ph!ul\e

af swtdoor life when t
banting, motoring, f&c.

Tou may also need n %:mr‘ Field Glass in your
every-day business life: but when deciding what
kind af a feld glass to buy, remember

ATCO BINOCULARS

enable I!rl.‘:u o see farther, to see clearer, and to see
mors af the object than any other ?-huuu of sqaal
eost, And the ATCD Cuamanies o tisfaction
or Money Back ' protects you absalutely.

Fioier siwles—each the If wour local dealer
ok werful at the does net sell Abco Bin-
price—Perplex, 855 upr  oculars, write for cais-
Autocrat, $33; Sim. log 15 and order direst.
plox, 515: Duplex, $15. I interested in Auto-

hes= prices inclu mezhile Horne, Goggles,
leather case wnd shoul-  &e.. ank for catalog 14,
der sirap,

AMERICAN THERMO-WARE CO,
18 Warren Sireet Now York

lin,

Your courtesy in mentioning the Magazine when writing will be appreciated




THE Cheque
To Travel With

i = 1\ 1 F
= Reeomier 155w

SIXTEENTH STATE BANK |

“The Perfect International
Exchange"”

TRAVELERS' CHEQUES

of the -
AMERICAN BANKERS'ASSOCIATION

HIS cheque, eagerly welcomed at its advent by the traveling
public, is now cashed by thousands daily throughout the world.
Among the many good reasons for this immediate, increasing
success are:

The banking prestige of the cheque.

Tts universal availabilily, due to the support of the
Bankers of the Waorld.

Its safely and convenience, as compared with money.

Tts self-identifying features, making it superior to any
draft.

Tts unfluctuating value in the moneys of the leading
countries of the world.

WEITE FOR FREE BOOKLET FULLY DESCRIBING THE SY3TEM

BUY THEM FROM YOUR OWN BANKER

OR IF MORE CONVENIENT APPLY TO
BANKERS TRUST COMPANY. 7 WALL ST, NEW YORK CITY
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JUDD AND DETWEILER, Inc.

= PRINTERS |

We make Booklets,
a specialty of _ Catalogues,
Legal Printing— and
Briefs, This Magazine Is from Our Best Grade
Records, and f Commercial

. Out-of-town Work Solicited SRR TR
Motions e Khones Printing

420-422 ELEVENTH ST, WASHINGTON, D. C.

Girard

Philadelphia, Pa.

o= CAPITAL AND SURFLUS = $10,000,000 |-

Officers
EFFINGHAM B. MORRIS, President
WILLIAM NEWBOLD ELY¥ - .  lstVice-President ALBERT ATLEE JACKSON . . 24 Vice-President
CHARLES JAMES RHOADS, 3d Vice-Pres't & Treas. EDW.SYDENHAMPAGE . . . . . . Becrovaty
GEORGE H. STUART, 3D . . Assistact Tromsurer  SAMUEL W, MORRIS . . .  Assistant Secretary

Trust CO._

—

Your courtesy in mentioning the Magazine when writing will be appreciated




THE

WASHINGTON LOAN AND TRUST COMPANY
WASHINGTON, D. C.

CAPITAL - - - $1.000,000.00
SURPLUS AND PROFITS. OVER - £850.000.00

CHARTERED BY CONGRESS OF U. SZAND UNDER THE SUPERVISION OF THE
COMPTROLLER OF THE CURRENCA:

SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL DEPOSITS

ACTS AS EXECUTOR AND TRUSTEE UNDER WILL AND IN ALL FIDUCIARY
CAPACITIES

BUYS AND SELLS FOREIGN EXCHANGE

JOHN JOY EDSON,
PRESIDENT

O York Investment Companyy

CAPITAL, $1.,000.000.00

BiGios snd Uniiyiced Fohis .. = o o e ao S0 SR %9248
Dividends Paid April 17, 1909 . : ¥ - 2 3 i 50,010.00
Dividends Paid July 7, 1909 ; : . ; ; . - |5.003.00
Dividends Paid October 7, 1909 ; ; : - . - 15,003.00
Officers and Directors
L. PHILLIF EANOKY, Prosident H, R. WDOD, Secretary
BEN BLANCHARD, Vice-Prea. & Gen, Mar. M. B, HAZELTINE, Traasurer
H, ©, ARNOLD, 2d Vice:President ED. T. OREAR, Assistant Treasurer
B, H. BURMISTER, 3d Vice-President F. G. PODSON, Auditcie
D, 5. McGONIGLE JOHM T. HARDING JOSEPH KNOCHE
E. T, ALEXANDER RAY HILL 0. A HESLA
A, W, BORK Al HEAD L. E. CORBIN
Government, Municipal, and Industrial* Bonds,
COMMERCE -BUILDING KANSAS CITY, MO.

e — T
PACES OF JUDD & DETWEILER, Ime., WASHMINGTON, O. &




