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and with the Blanco Encalada, built by Armstrong &
Company, will show this very clearly.
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The great superiority of the Olympia over the
Eclipse on every point of comparison ecannot be attrib-
uted to the extra 200 tons displacement of the former;
and the comparison is even yet more puzzling when we
substitute the Armstrong cruiser for the Olyvmpia.
On 1.200 tons less displacement than the Eclipse, the
Blanco Encalada carries a heavier armament at three
knots higher speed.

The main battery of the Olympia, composed of four
8 inch and ten 5 inch breech loading rifles, is entirely
on the main deck. The four 8 inch guns are mounted
in pairs in two turrets of Harveyized steel 314 inches
thick, revolving within barbettes of 4 inch nickel steel
armor. Firing through an arc of 280 degrees and hav-
ing an axial height of 22 feet, these guns have a
great range of action, besides being unusually well
protected from return fire.

The ten 5§ inch guns, which are of therapid fire type,
are housed in armored sponsons four inches thick, and
are so placed that they give a direct bow or stern fire
from four guns and a broadside discharge on either
side from five.

1
The secondary battery, composed principally of

fourteen 6 pounder rapid fire guns, isstowed in ar-
mored sponsons on the berth deck and along the ham-
mock berthing above the 5 inch guns, affording the
greatest convenient range and command. The dispo-
sition of the 6 pounders on the berth deck is such that,
while free from the flash of the main battery above,

they may maintain a complete belt of fire around the.

ship. The six 1 pounders and the four Gatling guns,
which constitute a minor phase of the secondary bat-
tery, are distributed in the fighting tops.and at .ad-
vantageous points on the bridges. There are five tor-
pedo discharges; one at the bow, one at, the stern, and
two on each broadside.

From a commanding position just abaft and above
the forward turret, the commanding officer, incased
by five inches of nickel steel, will bring his ship into

action; and the most modern means of communica-.

tion bring every important point within immediate
touch.

The principal dimensions are :

Lepgth on water line. . 340 feet.

Beam, exweme. ... .. 53 *

Dranght, mean........ 21 * 6 inches,
Displacement, normal. 5,800 tops.

Coal supply, normal. ............... Ceeeee. 400 %

Coal supply, buuker capacity.......... veeeees..1,008 ¢

The vessel has twin screws, each shaft being driven
by its own vertical, triple-expansion engine. While
not admitting strictly of comparison, the Qlympiaand

the Minneapolis have engines individually alike, one:
the
Minneapolis developed 21,000 horse power, a proportion i
of 7.000 for each engine, and the Olympia developed

having two sets and the other three. On trial,

17,313; over sixteen hundred horse power more in each
engine than was realized by the larger craft.

T'he coniract called for only 13,500; and the differ-
ence between that and the trial result is indicative of
the wide margin of safety reserved by the government
and upon which the contractors, at their own risk, are
willing to encroach when a premium of $50,000 is placed
upon every quarter knot of speed in excess of contract
requirements.
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Miscellaneous Notes,

It has been suggested that the boards of health of
large cities require the wheels of all milk wagons to be
equipped with rubber tires.

A car load of redwood has been recently sent to
Nuremberg, Germany, for use in making lead pencils.
Cualifornia redwood and cedar are about the only
woods used in the manufacture of pencils, and the
European forests, from which the pencil wood supply
was formerly obtained, have become exhausted.

The Albert Levy prize, of the value of $10,000, has
been awarded by the Academy of Medicine to Drs.
Behring, of Berlin, and Roux, sub-director of the
Pasteur Insritute in Paris, for their discovery of the
means of curing diphtheria.

Suentific Dmerican.

ESTABLISHED 1845.

MUNN & CO.. Editors and Proprietors,
PUBLISHED WEEEKLY AT
No. 361 BROADWAY NEW YORK

TERMS FOR

THE SCIENTIFIC AMERICAN.
(Established 1845.)

One copy, one year, for the U, S.,Canada or Mexico ..83 00
Onecopy, 8iX months, for the U. S,, Canada or Mexico... ... .... 150
Onecopy.one year,toany foreign country bel ongingto Postal Union 4 00

Remit by postal or express money order, or by hank draft or cbeck.
MUNN & CO., 361 Broadway, corner of Franklin Street, New York.

The Scientific American Supplement
(Established 1876)

is a distinct paperfrom the SCIENTIFIC AMERICAN. THE SUPPLEMENT
ig issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT,
$5.00 a_year. for the U. S.. Canada or Mexico. $6.00 a year to foregn
countries belonging to the Postal Union. Single copies 10 cents. Sold
by all newsdealers throughout tbe country. See prospectus, last page.

Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent fur one year, to one address in U. 8., Canada or Mexico, on
receipt of seven dollars. To foreign countries wlnhm Postal Union eight
dollars and fifty cents a year.

Bnilding Edition of Scientific American.
(Established 1585.)

THE BUILDING EDITION OF THE SCIENTIFIC AMERICAN is a large and
splendidly illustrated periodical, issued month ly, contaiming tHoor plans
and perspective views pertaining to modern arc yitecture. Each number
is illustrated with beautiful plates, showing desirable dwellings, public
buildings and architectural work in great vanety To arcbitects, builders
and all who contemplate building this work is invaluable.

Single copies 23 cents. By mail. to any part of the United States. Canada

or MeXico, $2.50 a year. To foreign Postal Union countries, $3.00 a year. -

Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, to one
address, $5.00 a year. To foreiga Postal Union countries, year.

Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN and SUP- '

PLEMENT, $9.00 a year. To foreign Postal Union countries, $11.00 a year.

Export Edition of the Scientific American
(Established 1878)

with which isincorporated ** LA AMERICA CIENT IFICA E INDUSTRIAL,” or

Spanish edition of the SCIENTIFIC AMERICAN
form insize and typoerapby with the SCIENTIFIC
ber contains about 50 pages, profusely illustrated.
industrial ex&on paper published.

West Indies,

Xublished monthly, uni-
MERICAN. Every num-
Itis the finest scientific,

exico. Central and South America, Spain and Spapish pos-
sessions—wherever the Spanish language is spoken. THE SCIENTI1FIC
AMERICAN EXPORT EDITION has a large puarnuteed circulation in all
commercial places throughout the world. ‘i? Wl a year, post paid to any
part of the world. Single copies, 25 cents
MUNN & CO., Pubhsbers. 361 Broadway. New York.

%~ Thbe safest way to remit is by postal order, express money order.

draft or bank cbeck. Make all remittances payable to order ot MUNN

& CO
§#~ Readers are specially requested to notify the publishers in case of -
any failure.delay. or irregularity in recelpt of papers.

NEW YORK SATURDAY

MARCH 21 1896

Contenta,
(Ilustrated articies are marked with an asterisk.)

Acetylene appamtua. the Fuller* lgg

Irou and steel production, Amer-
Amalgamator, Dunn 1

Astronomical.......... Lnoe curtams, to launudry (6785).. 188
Babcock. Lieut. W. C. Meteorite, Spain’s bj 179

Baby carriage, Mayer’ Mineral wool -.... 182
Banana, the............ Mirror, a transpare 180

Behring 8traits commerce..

New York Clty ra d Lran t
Bird's nest, metal

. pla

Books and publicatlons new.... 188 | Noteg uml UETIEH, | 188
Botanical rarden, New York.... 183 | Ocean depif, a great ;
Botanical work. an old.. ... 185 Olympia, United States cruiser.” 177
Brato, double.. ... ... . 186 ' Ostricb’s stomach, an............. 179
Huwldioegy, bigh, stability of . 178 Ovysters, fattening.. ............... 85
Burial and infection.............. 182 Patents uranted. weekly record. 189
Butr,er rancid, to maki sweet Personality, dual............... . 186

(i) ... 189 | Pbotography, Roentgen* . 184
(‘amera a novel hand.. . 182 | Platinum, Australian . 182

Chimney cowl, De Lanoy

180 | Railroad speed higbest.......
Copyright bill, a new......

#pid transit, N. Y., plans for

L1718

(Cotton seed oil in olive oil 186 | Sandstorm in New .orse ¥ . 18 ‘
Cremation, progress of.. 186 ; Seasaltin air.. . 182
Cruiser Olympm United 177 | Scrapbooks, keep . 190
Education in Japan . 180+ Skating rink, Washlugton* . 181
Electric patent war, endofan... 183 Skating witb asaill*............... 181

i F1sh photograpned by X ray*.... 184 Skins for gloves, preimnug* . 185
Fish with sand ballast...... . 182 Stability of lofty bui ings ... 178
Food, condensed. for soldlers . 181 Star, another dark. . 184
France, foreign trade of.. .. 186 Straw stacker. Knapp’s‘ . 181
Gasoline, explogion of.... 187 | Temperature variations. 182

Glass plates. colored. . .
Glass, toDITe. .o ..veiiniis Laals 83
Hand with shot, X ray photo of* 184

Tbermometer,introduction of, in
France................ ... ...
Trade marks and trade names.. 183

Inventions recently patented.... 188 T yuhud fever, water drinking in 180
Iron and steel, effect of tempera- Whitewayh, a good ( . 189
ture on 183 Windows, to clean . 187

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 1055.

For the Week Ending March 21,

For sale by all newsdealers.

1896.

Price 10 cents.
PAGE
1. AUTOCARS.—Mechanical Road Carriages.—By W. WORBY BEAU-
MONT.—Cantor lectures before the Society of Arts.—Lecture I{.—
Commencement of the second lecture of this exhaustive course,
with data and curious illustrations.—4 illustrations
II. bBIOGRAPHY.—Death of an Indian Ruler.—An enlightened East
Indian monarch, recently deceased. Notes on bis life, witb por-
PRI, —2 TTUBETATIONS v o envns v vesnesensnsnsnnsensannserenssneeesanenen 1685¢

111 FORESTRY —Sargent’s Studies of tbe Forests of Japan.—By
CHARLES E. BESSEY.—An interesting resume of the wonderful
variety of forest trees in Japan.......c...c.cviiiiieiiienrnnernnnnennnns
IV. HORTICU LTI HE. - Aseotr, Estate of Mr. L. De Rothschild.—
Ils\ncn{mnn of the gardens of the famous English Rothschild es-
tate. DL T2 8 1) T T r T,
Klueia Notonmana.—A valuable greenhouse plant.—1illustration

V. METALLURGY.-The Use of Plumbaco Crucihles.—Divections
issued by an authorlty on the subject for the guidance of founders
and steel MAKErS ... ... i iciiiiiii it iiiiieiess seeiaeeeaees

VI. MILITARY SCIENCE —The Italian Campaign in Abyssinia.—A
full account of the military operations in Abyssinia. witb
numerous illustrations and portraits of tbe It,allan and native
COMMAMACTS. o+ c et vieirnrans cetaneunaaieisaassuarsssssaasssssenean

VII. MISCELLANEOUS.—Chinese Musical Instruments.--The curi-
otities of Chinese music.— Description, with 1llustrrmons, of a
great many of their instruments.—21 illustrations.

Gold Production in the Rand During 1891-1895.:
duction statistics of gold by months

9

]6861

16863

Miss Carlini’s Trained Dogs.—Wonderful trained d with re
production ot a pbotograph of the perfommnce 1 lllustratmn
Notes on Foreign Students in Parls .
Electrical Notes......... ... P |
Engineering Notes..
Miscellaneous Notes.
Selected Formulae
Note on Spontaneous Combustion in Mills

VII1. PHYSICS.—New Experiments on the Cathode Rays.—An inter-
esting contribution to the last developed brancb of pbysics.—2
ATIBLIALIONS. . L . e tiie it et s e e e e eansaerannnesanaeeesenes 16868

The Chromoscope.—A very gretty sclenmﬂc toy.—-1 illustration. 16870
The Liquefaction of Airand Research at Low Temperatures.—
By JAMES DEWAR.—A most valuable abstract of Prof. Dewar’s
clagsical paper on theliquefaction of gases, with discussion.—4
illustrations

IX. RAILROAD ENGINEERING.—Thousandsof New Cars Ordered.
—New cars ordered for prominent American roads.... --...c.e.nu.n

X. SOCIAL SCIENCE.—The Cost of Production.—Abstract of the
next lecture in the course given by CARROLL D. WRIGHT.........

XI. TECHNOLOGY.—Flow of Petroleum in Lamps,—Interesting ex-
amination of wick actionin lamps; the manner in wbich the wick
AbSOTDE the Ofl. ... ..ceei it ittt et ettt eiiiiieeieiiaaaes

The Electrolytic n of Caustic Soda and Bleach.—Ap-
plication of electrolysis to Lhe production of cbloride of lime and
other chemicals 16867

XIIL ’I‘HA VEL AND EXPLORATION.--Nansen’s Polar Expedition.

—The trip of Nansen in search of the North Pole, with map, por-
trait and Hlustrations.— 4 illustmtions ..............................

'o-day i n Joh nt ofthe now famous
South ATriCaD COUDLIY...ciieciiieitioteatiientnastetesnasatsarses anens

16863

16864

16858
16859

© 1896 SCIENTIFIC AMERICAN, INC.

It circulates throughout Cuba, the .

. Ieasy calculation.

16861

16867 |

STABILITY OF LOFTY BUILDINGS.

Although the exaggerated vertical proportions of
the modern office building render it, architecturally
speaking, somewhat grotesque, there is no doubt but
that the steel ‘‘skeleton ” system upon whichitis built
provides all the necessary rigidity and strength. The
vast areas of towering wall which these buildings pre-
sent to the wind naturally raise the question of their
ability to withstand the accumulated pressure which
must result when they are exposed to a gale of any
strength.

The vibration of lofty buildings has ever been a
favorite theme with those who write in the field of en-
gineering romance.

The party who, not so long ago, gravely assured the
public that the lantern at the top of the Eiffei Tower
swept to and fro through an are of ten feet, in response
to the fiercer gusts of a storm, was shortly afterward
followed by another writer, whose pen, more given to
fluency than to fact, wrote down a detailed account of
the vibrations of a certain well known office building.
which were described as being so severe as to stop the
clocks on any but the lowest stories! Factory chim
neys, church steeples, lofty monuments, and in fact
every structure that raises its head much higher tham
its fellows to the buffeting of the elements, are locally
credited with feats of more or less imnipossible vibration,

That tall factory chimneys do sway to and fro in a
high wind, and that a poorly constructed building will
rock, can be proved by careful instrumental tests, and
‘in extreme cases the motion can perhaps be detected
by the eye, but the frequency and extent to which
such movements occur has been vastly exaggerated.

It would be natural to suppose that the elasticity of
_the steel framework of a fire proof building would al-
;low of a certain amount of ¢ give?” or spring, under
the severe bending stresses to which it is subjected by

wind pressure,

We have been favored with the result of an instru-

. mental test, which was recently carried out on the
twenty -first floor of the American Suarety building,
Broadway, New York, by the engineer and superin-
|tenient of the building, Mr. J. Turner. It was made
during the height of the heavy storm which prevailed
during January 4, when an official wind velocity of 82

o | miles per hour was registered in the neighboring sta-

tmn. The test failed to give theslightest evidence of
vibratian ; a result which agrees with the testimony of
the mmates that in a gale the topmost floors are as
still as the first stories. The test was made with tran-
'sit and level, and though it was not a test of the high-
est instrumental character, the result was remarkable,
 for both the plumb bob and the bubble remained per-
fectly still, even when the building was struck by the
heavier gusts of wind.

We confess to some surprise at this practically abso-
lute rigidity; for the absence of any building on the
opposite side of Broadway, and, indeed, on that part
of the whole block which lies immediately in front of
the Surety building, makes it certain that practically
"the full height, from curb to coping, was exposed to
the shock of the storm. Just howgreat was the bend-
ing strain set up within the building is a matter of
The front exposed to the wind is 84

feet 8 inches wide by 314 feet high, giving a total of
' 26,585 square feet. The wind pressure corresponding
to 82 miles per hour is somewhat problematical, for,
although experimentalists have discredited Suieaton’s
formule, they have given us no substitute nupon which
thev are well agreed among themselves. Smeaton
gives 31 pounds per square foot as the pressure corres-
ponding to 80 miles per hour. This is undoubtedly too
high. Prof. Martin’s formula, pressure = 0004V?
i works out at about 25 pounds to the square foot, which
we will assume to have been maximum pressure on
this occasion.

This gives a pressure on the whole front of 332 tons;
| and a bending or overturning moment of over 52,000

foot tons. These figures give us an impressive idea of
|th9 solidity of a construction which proves to be quite
insensible to such powerful disturbing forces. It must
be due to the combination of a thoroughly well
riveted steel structure with the inertia and rigidity of
massive walling, into which it is tied and built.
-t -
REPORT ON THE PLANS FOR
TRANSIT,
The Supreme Court Commission, consisting of Fred-
eric R. Coudert, George Bherman, and William H.
‘Gelshenan, which was appointed to examine and pass
‘upon the plans of the New York Rapid Transit Com-
mission, has reported unequivoecally in favor of the
construction of the underground railroad on the lines
proposed by Engineer Wm. B. Parsons.
| It is evident, from the general tone of the report

NEW YORK RAPID

j that they have judged the question as to whether the
tunnej should or should not be built from the stand-
point of general expediency, having in view the great-
eat good of the greatest number. The question which
'the commission set itself to answer was, whether the

| necessity for increased transit facilities existed and, if

so, whether the proposed scheme would meet the
necessity, and confer a public benefit upon the city
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