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THE NEW OCEAN STEAMERS ST. LOUIS AND
ST. PAUL,

The necessity for the immediate encouragement for
the building, by American citizens, of a fleet of ocean
steamships, capable of the highest speed, and con-
structed with special reference to government naval
service, in case of war, led the Congress of the United
States, in 1892, to enact certain special laws upon the
subject.

Authority was given to the International Naviga-
tion Company, of Philadelphia, at once to place
under the American flag two of its fast English-
built vessels, the New York and the Paris, provided
others of equal or higher class should be promptly
constructed in this country.

Thereupon the company entered into contracts

arranged for heeling purposes, the whole to be avail-
able for water ballast. In designing these vessels
special attention has been given to the question of
safety under all conditions. They are so subdivided
by transverse bulkheads that even in the event of
a collision and injury to a bulkhead, whereby two
compartmentsmight fill with water, the ship would still
float in perfect safety. They will have a straight stem
audelliptical stern, topgallant forecastle and poap, with
close bulwarks fore and aft, two pole masts, and two
lofty smoke pipes or funnels. There will be promenade,
saloon, upper, main, and orlop decks, the three first-
named to be plated from end to end. The main deck
will be plated for the length of the machinery spaces,
and will have stringers and tie plates beyond. Wood
planking will be laid on all decks. The promenade

The engines of the new steamers will be the most
powerful quadruple expansion marine engines in the
world. They will probably deveiop about 10,000 . HP.
each. The cylinders will be 36, 50, 71 and 100 inches
respectively in diameter, with a piston stroke of 60
inches, two sets of engines being placed in each boat
to turn the twin screws, which will be sectional with
threeblades. Steam for the working of the main en-
gines will be furnished at about 200 pounds pressure by
six steel double-ended boilerg, each 20 feet long and 15
feet 714 inches diameter ; the battery tohave 48 Purves
furnaces 89 inches diameter, and to be fitted with
Serve's patent tubes. The total grate surface will ag-
gregate about 830 square feet and the heating surface
about 30,000 square feet. Piston valves will be fitted
throughout and operated in the usual manner. The
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with the Messrs. Cramp, of Philadelphia, for the con-
struction of several new vessels, which are now under
construction.

The first two of these, the St. Louis and the St.
Paul, are now approaching completion. Herewith we
present a drawing of one of these vessels, the St. Louis.
The following particulars we derive from the Steam-
ship:

The St. Louis and St. Paul are the first transatlantic
passenger steamers to be built in the United States
for a period of over twenty years, and they will be
compared with the most recent productions of British
shipbuilders, which represent the culmination of their
skill and experience. They are the largest vessels
ever cunstructed in America, their princip:! dimen-
sions being : Length over all, 554 feet ; lengii. v load
water line, 536 feet ; extremebreadth, 63 feet ; moulded
depth, 42 feet; tonnage, gross register, 11.000 tons.
The hull of each vessel is to have a doubic bottom
constructed on the cellular principle, subdivided by
athwartship bulkheads and a longitudinal division
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NEW AMERICAN ATLANTIC LINER ST LOUIS.

deck will remain unbroken the whole length of the
vessel. Arrangements have been made in each of the
vessels for carrying about 320 first-class and 200 second-
class passengers, and 900 emigrants. The first-class
passengers will occupy the center of the vessel, the
second-class will be between the stern and the center,
and emigrants will occupy the ends of the vessel. The
main saloon, which is large enough to seat all the first-
class passengers at once, will be on the upper deck
forward, and will bearranged with a large dome in the
middle, so that the appearance of the interior will be
that of an immense hotel dining hall. The second-
class saloon will also be on the upper deck, but toward
the after end, and will be fitted up in the ordinary
style of a first-class saloon on an Atlantic liner. The
first-class smoking room will be on the promenade
deck aft, and will be furnished with everything that ex-
perience has taught contributes to the comfort of the
passengers. Besides these there will be a library and

drawing room, where the ladies and non-smokers may
amuse themselves.
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crank shafts, eccentric straps and eonnecting rods will
he of forged steel, and the piston rods will be of ingot
steel. The valve gear will be of the link type, controlled
by a steam cylinder and also by an auxiliary hand
gear. Many features will be added to insure the per-
fect working of these engines. The columns will be
of cast steel forked at bottom. The thrust blocks will
be of the usual horseshoe type, and the thrust shafts
are to be about 13 feet long. The line shafting will be
of forged steel, the bearings being of cast iron. The
air pumps will be attached, but the condensers will be
independent. To support the outboard shaft bear-
ings, the hull is built out in a horizontal web to a steel
frame, having both bosses cast in one piece, and
weighing about 68,000 pounds. The after deadwood
is cut away, and the keel slopes up, so that the shoe
meets the boss frame at the after end. To comply
with the terrs of the contract, the builders will have
to show, by an extended sea trial, that when working
under ordinary sea-going conditions the vessels are to
be easily capable of maintaining a speed of 20 knots
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per hour at sea. Of course, the quadruple expa,nsionir
engines of these twin screw vessels will be the most:
interesting feature, on account of the great power,
they are expected to develop.

This is the first time an effort has been made to use
quadruple expansion in engines of over 4,000 1. H. P.,
and in only one or two instances has it been applied to
engines of that power. In speaking of the vessels, Mr.
Charles H. Cramp, in a paper read before the American
Society of Naval Architects and Marine Engineers,
said: *“I willnot venture prediction as to their pro-
bable performance, but I will guarantee them to be
perfectly safe, comfortable and economical ships. They
are to be closely followed by other ships, which I will
not now describe. except to say that they will not
shrink from comparison or competition. The St. Louis
and St. Paul have been especially-arranged so as to be
readily and quickly convertible into armed cruisers,
carrying eight 6inch 100 pound rapid-fire guns, and the
conditions of the mail contract between the United
States governiuent and the International Navigatiom
Company place at the disposal of the American navy
these great ships, almost instantly convertible into
commerce destroyers, averaging greater performance
than the Columbia, which, with the three others that.
are about to follow as quickly asthe plans can be com- i
pleted, will practically re-enforce the United States |
navy by $21,000.000 worth of ships, and that not only
without cost of building, but also without the ex-
pense of maintenance and commission in time of peace.
In conclusion, allow me to say that these ships will be
Anerican from truck to keelson. No foreign materials!
enter into their construction. They are of American'
wodel and design, of American material, and are be-
ing built by American skill and muscle.”
— i —————

Effect of the Earthquake Shock in Constantinople. '

Mr. W. S. M’Gregor. the engineer of the Imperial
Ottoman Gas Work at Dolma-Baghtche, sends the fol-
lowing to the Journal of Gas Lighting :

“A very severe shock of earthquake was experienced
in Constantinople on the 10th of July, at 20 mir utes.

past 12 P. M. The first shock lasted about 40 seconds; L

and a second shock, less severe, was felt about 5 min-'
utes afterward. Considerable damage was done to

property, and a number of houses were thrown down ; !
while fires of a serious character broke out in different,
parts of the city. But comparatively little loss of life

took place. At the Imperial Gas Works, at Dolma- i
Baghtche, the water in the gasholder tanks suddenly

overflowed; while in No. 1holder (a two-lift telescopic ‘
holder of 320,000 cubic feet capacity) the water rose

suddenly and overflowed the tank, and as suddenly

subsided. As the holder was cupped scarcely a sheet

in the second lift, it uncupped and cupped again with,
startling rapidity; the girders and tie rods meanwhile
shaking violently, and appearing as if they would be
wrenched away from the columns. The chimney stalk
of the old works was badly cracked, and a portion of
the top thrown down; but beycnd this, and the flood-
ing of the inlet and outlet pipes of the different gas
holders, no serious damage was done. Various ugly
cracks about the buildings testify to the serious nature
of the shock; and altogether, if possible, it is not an
experience that one would care to undergo a second
time.”

——atle—t— i - l—
Electric Mail Cars in Brooklyn, N. Y.

The Atlantic Avenue Railway Company has rzcent-
ly completed at its shops, Twenty-fourth Street near:
Fifth Avenne, an electric postal car designed by the:
company officials, assisted by the postal authormesE
of Brooklyn, patterned after the standard type of . |

postal car used on steam railroad lines.

Only half of the car will be used for postal purposes,
the other half being a smoking compartment. There .
are pigeonholes for distributing the mails, and hooks |
for holding the mail pouches open. Drop letter boxes
are provided at each corner of this compartment.

The exterior of the car presents a very handsome
appearance. It is painted white, like the United States
mail cars which are run on steam routes, the smoking -
compartment being lettered ‘Smoking Car.” The:
windows are covered with wire screens. The car is |
mounted on a Brownell truck.

Two of these cars will go into service immediately. .
- o e
An Improved Alloy.

Fifty parts of copper, forty parts of zine, and alu-
minum in the proportion of twoand a half per cent
of the whole are taken. This is one example, but
others may be obtained by varying the amounts of
copper and zine to the same proportion of aluminum.

The mode of preparation of the alloy varies: For a
hard metal, the copper and aluminum are first mixed
to form a copper alloy and the zincaddedin smalll
pieces during continuous agitation of the molten mass.

This gives a reddish alloy that takes a high polish.
For a ductile mnetal the zine and aluminum are first.
mixed and the copper then added. This gives an alloy
resembling brass. In bogh cases the metalis claimed |
to be non-oxidizable, proof against sea water, and, toi
a large extent, against acids.—D. W. Sugg, London.

W

5@

¥

entific e,

ESTABLISHED 1845.

J

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

O. . MUNN.

TERMS FOR THE SCIENTIFIC AMERICAN.

Oue copy, one year, for the U. 8., Canada or Mexico .83 00
One copy, six months, for the U. '8., Canada or Mexico . 1350
One copy,ene year,to any fereign ceéuntry belonging to Postal Union. 4 00

Remit by postal er express money order, er by bank draft or check.
UNN.& CO., 361 Broadway, corner of Frauklin Street, New York.

The Scientific American Supplement

18 a distinct gumer from the SCIENTIFIC AMERICAN. THE SUPPLEMENT
18 18sued w Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMERICAN Ter,ms of subscription for SUPPLEMENT,
$5.00 a year, for the U. S., wilir or Mexwo $6.00 a year to foreign
countries helongmg t,o the I"n‘*t 11 LIniae Single copies, cents. Sold
4y 2!l newsdealers throughout the country See prospectus, last page.

Combined Rares.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year, to one address in U. 8., Canada or Mexico, on
receipt of seren dollars. Ta foreign countries within Postal Union right .
dollwrs and MILY cents a year.

Building Edition.

THE ARCHITKECTS AN® BUILDERS EDITION OF THE SCIENTIFIC AMERI- ;
CAN is a large and splendid illustrated periodical, issued monthly, con-
taining floor p.ans, perspective views, and. sheets of constructive details, °
| Pertaining to modern architecture. Each number is illustrated with
bea.uuful plates, showing desirable dwellings, public buildings and archi-
tectura! work 1n great variety. To builders and all who contemplate build-
ing this work is invaluable. Has the largest circulation of any architec-
tural publication in the world.

Single enpies 25 cents. By mail, to any part of the United Stateys, Canada

r Mexico, 4.3 a year. To forelgn Postal Union countries, ki il a year.

| o
Comblned rate for BUILDING EDITION with SCIENTIFIC AMERICAN, to one

address, $5.00 a year. To foreign Postal Union countries, $6.50 a year.
Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN and SUP-
PLEMENT, $9.00 a year. To foreign Postal Union countries, $1L00 a year.

spanish Edition ot the Scientific American.

LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the .
SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo-
graphy with the SCIENTIFIC AMERICAN. Every number of La dmerica 18
profusely illustrated. It is the finest scientitic, industrial trade pa er

: Frmted in the 3Spanish language. It circulates throngbhout Cuba, the

dies, Mexico Central and South Awerica, Spain and Spanish poases-
sions—wherever the Spanish language is spoken. $3.00 a year, post paid to
any part of the world. Single copies 25 cents. See prospectus
MUNN & CO. Puhlisbers,
- Broadway, New York.
§# The safest way to remit is by postal nrrier, express money UI‘[lLl’.
g‘raf& or bank check. Make all remittances pavailbleto order of MUN

0%~ Readers are specially rL%uz sterl to notify the publishers in case of
any failure delay, nt irriwnlarity in receipt of papers.

NEW YORK, SATURDAY AUGUST 11, 1834,

Contents.
(INlustrated articles are marked with an asterisk.)

Alloy, improved
American Association
Arctic expedition, Wel]man 8.
Battleship, huilding of a.
Battleship Le Carnot
Brooms, manufacture of*..
Bullet-proot clothing, test
Cable, a uew Atlantic........
Canal boat traction...
Canals, inter-coastal..
Cannon ball, force of
Cars, elec tric mail. .
Check rein support¥

.................... | Patents granted, weekly record.
82 | Peach ratafla (6:16)
. 91 Phonograph in class room

Pbotétl)ﬁ]mphs. paste for mounting

- 93
.93

85! Pigeons, tumbler, training
Plﬂgue, the, in China.. ..
Puncbes ._.........
Railroads, great..

' Railway mileage of the world....
Railways, inclined plane, Cincin-

1-
8-
4

Cities, growth of.. 83 Silk, artificial.. 8
Constructiorn, slow hurning 83 Soda lakes, Wyommz’s 90 .
Coupler tests, automatic* .. 88 Starling, three specimens of*..... 89
Earthquake in Constantinople... 82 Steamers, new American ocean. . 81 .
Electric welding of rail joints¥... 91 Strawberries vs. gout.......
Englneermg profession charac- Strikers to remember. .

ter . 87 Subways of great city.
Exmhmon Paris, 1900. . . 85 Sugar, milk, to make.
Exploalon of silvering ‘mixture.. 84 . Tack, a, causesa fire...............
Fire in Chicago, a large .8 Tent' canvas, waterproofing (6177) 9'%
Fireproof building, increase of... 91 Tool ShATPENEr*® . ..................
Gas explosion, curiously caused.. 92 Torpedo, Whitehead, eneine.
Ingersoll, Simon............... 88 Trees, spraying solution for

Tungel, the Ivanhoe..

Typhmd fever, bathin,
. Wages, Italian.........
83| Waste of coal min

Inventions recently patented
Mining, drift in Callforma
Moon, th
Padrone robber

87
2

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 971.

For the Week Endingz August 11, 1894.

Price 10 cents. For sale by all newsdealers.

PAGE !

I. AERONAUTICS.~Aerodynamics.—By S. D. MOTT, Mem. Am.
Inst. Elec. Engrs.—An examination of the mechanism of a bird’s
flizht.—1ts lesson for man in his eflorts at artificial flight.—A seg-

raatiyn for a flying machine.—3 illustrations 15518
AOTANY. Cdwan (Theobroma cacao) in the Sierra Nevada
" Colombia.—An 1mvc:rt.m British consular report on this subject. 15523
Types of Floral “tructure. Bythe Rev. ALEX. S.WILSON,
B.Sc.—A systematic examination of flower structures and of the

connection with seed types.—2illustrations.......................... 15525
II1. CIVIL ENGINEERIN —Roadways and Street Pavements.—By

WILLIAM L. DICKINSON.—The various typical constructions of

roads and pavements.— A pleu for improve: ... 16517 °
IV. COSMOLOGY. — Nature’s Protest against By

nge.
VAUGHAN CORNISE. M.Sc.—The organic and inorganic worlds
and their processes contrasted. —The future of the world....... ..
V. (1}}?(,{11 NG. —A One-Legeed Bicylist.—A curiosity in cycling.
MUSETAtION, .\ e ettt eaasee e aaey
VI DOMESTIC ECONOMY.—How to Ice Cakes.— An excellent arti-
1e on the making of ornamental cakes.—5 illnstrations
VII HORTICULT i R
tree or greenhouse shrub in the Cambridge Botanical Gardens.—.
ﬂlusﬂ-amon .............................................................
ETEOROLOGY.—Rain Making.--By_FERNAND® SANFORD
irst installment of a lecture by the Professor of Physics of
Leland Stanford, Jr. University, treating this subject scientific-

5519

15523

1552

1X. MIQCELLANEOUS ‘Destructien by Fire of the Great Build-
iugs of the world’s ¢ ‘olumbian Exposition, Chicago.—Interesting
views. with description of the conflagration in Jackson Park,
Chicago.—2 illustrations
ORDNANCE.—An Armored Disappearing Turret Operated by
Hand Power.—A counterpoised turret, worked by hand power,
for protecting guns in action.—1 illustration
XI. PHARM CY. Fruit Juice and Sirups.—The manufacture of
different sirups, with numerous formulse
XI[I. PHYSICS.—Study of Fluid Motion by Means of Colored Bands.
—By Prof. OSBORNE REYNOLDS.—A beautiful system of study-
ng vortex motion and similar phenomena experimentally

XlII POMOLOGY.—Analysis of Fresh Figs.—Chemical analysis of

X.

15516 |

California tigs, to determine the proper fertilizer therefor ....... 15524
XIV. PSYCHOLOG Y.—The Mechanism of Thought.—Investigation :
of the mechanism of mental processea. ....... ..........ccceeeeuesnt 15612

" XV. TECHNOL®GY.—Artificial lllumination, —By WILLIAM PATL
(xERHARD —The presernit aspect of gas and its pxobable future in
the .
Crysta]hzanon in Mot M
vacuum pans by stirring. —3 1llustrat10ns
Linseed Qil.—Abstract from a speech by Senator M. S. Quay —
The uses of this oil
The Manufacture of White Sugar Direct from Cane Juice.—By
Mr. L. F. HAUBTMAN.—A practical paper on the direct produ -
tion Of SUGAT. .e..vvviiiiiinnnnnniennnns
Wool and its Manutacture. —A popular resume of the history of
wool and its present treatment. .

© 1894 SCIENTIFIC AMERICAN, INC

8 over the great precipice.
996! been attacked by our contemporary, Electricity, and

15520 °

t. of enterprises.
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15512] foree of the cataract constitute the elements of cost.

THE BROOKLYN MEETING OF THE AMERICAN
ASSOCIATION.

As an especial degree of interest belongs to the
buildings in whose halls the American Association for
the Advancement of Science is to meet next week, a
brief description of them may interest the public.
The opening general session and the opening sessions
of the sections will be held in the Polytechnie
Institute of Brooklyn, located on Livingston Street.
The building is very ample and of modern construe-
tion, fully equipped for the scientific instruction of the
Ithousand or more undergraduates who are pursuing
the several coursesrequired for the degrees of Bachelor
“of Science, Bachelor of Arts, or Civil Engineer, o=

Electrical Engineer. Alongside this main building is
the Preparatory Department, which has about eight
hundred pupils in attendance. This institute, indeed,
+was originally founded, in 1854, as an academy ; but
its curriculum has been steadily enlarged and extended
to meet the increasing demands of a growing city, and
larger buildings were required for the accommodation
Yof the increasing number of students. Accordingly,
in 1889-98, the Regents of the New York University
granted an absolute charter for the Polytechnic Insti-
tute, as it now exists, with a munificent endowment
"and a superior faculty ready for all the higher educa-
tional work found in similar institutions elsewhere.
While mathematics, the ancient and modern lan-
guages, history, philosophy, ete., receive due atten-
tion, especial facilities are afforded for the study of
chemistry, electricity, enginecring, architecture, the
steam engine, and the natural sciences in general.
. The Spicer Library contains 3,000 volumes classified
‘for special investigation and research. The gymna-
sium is remarkably well equipped, and the labora-
tories, observatory, art studio and museum of natural
sciences are equal to the needs of this admirable in-
stitution. And all these rooms and their contents are
for the time at the disposal of the A. A. A. S. by the
generosity of the corporation.

The Packer Institute is located on: the corner of Liv-

lingstone and Joralemon Streets, in ample grounds,
“with spacious lecture rooms, fine laboratories, libraries

and scientific collections. This college is for young

.——-1ladies, of whom nearly 1,000 are in attendance furing

term time. Its graduates enter the senior year of such
colleges as Smith and Vassar. The building being
near that of the Polytechnic Institute, some of the sec-

8¢ tions will be assigned to rooms here.
93
,.§y1|510n will be held in the Academy of Music and Art
I 91 ‘

The evening addresses, receptions and closing ses-

building, Montague Street. All these buildings are
near each other and are within a block of the City Hall
Square.

— e -—
THE WASTE OF COAL MINES AS A SOURCE OF POWER,

e §§| The readers of our columns have been kept informed
- 84 of the workin progress at Niagara Falls for the utili-

zation of some of the power now running to waste
Recently the project has

the assertion has been made that there is little chance
of its paying for some time to come, and that it has
a dangerousrivalin the culm heaps of the Pennsyl-
vania coal regions. Every coal mine in the anthracite
region produces enormous quantities of coal dust,
known as culm, which keeps on accun ulating, as it
has accumulated for many years. about the mines and
coal breakers. This culm has good, calorific value,
and recently manufacturers have begun to use it
under their boilers. It can be bought for twenty-five
cents a ton. Mr. D. B. Atherton, the secretary of the
Scranton Board of Trade, has given figures to show
that with culin firing a horse power per annum will
cost but $3.93. At Niagara Fallsa horse power will cost,
it is said, $15 per annum. It isevident that the culm
, bank is the cheaper.

Of course this apparent difference is offset by other
considerations. No account is taken of the capitaliza-
tion of the steam and electric plants required to utilize
culm, but the difference in the quotations given is so

s Sreat as to certainly give the economic advantage to

culm as a source of energy. In utilizing culm we are
disposing of a waste product and of an accumulation
of man’s operations. In burning coal we are disposing
of the accumulation of Nature'sriches. Natural gas is
already on the wane, and sooner or later coal will be-
‘come exhausted. Then will be the time for Niagara

%2 | Falls and similar natural sources of power to do their

i part in the work of the world. But to day there is at
least a suspicion that the heavy capitalization of the
Niagara Falls works will restrict greatly its domain ot

| usefulness.

| Another point made is that the anthracite regions

are more favorably situated for the distribution of

| powerthan are Niagara Falls. On the whole, a very
strong plea has been made for the culm bank as op-
posed to the great cataract.

'  Repeatedly in modern industries the question ot
capitalization has determined the success or failure

At Niagara Falls the power primarily

costs nothing ; the capitalization and harnessing of the
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