CIENTIFIC

LIED \ MERICAN |

[Eintered at the Post Office of New York. N. Y.. as Second Class Matter. Copyright, 1902, by Munn & Co.|

Vol. LXXXVIN. No. 24.] NEW YORK, DECEMBER 183, 1902. [T 4,998 Y-

$3.00 A YEAR.

BN

Copyright 1900, Detroit Photographic Co.
Boat-Deck of the ¢ Korea,” Looking Aft from the Steamship ¢ Sierra ” of the Oceanic Line. Route: San Francisco, Honolulu and Australia,

Bridge. Length, 400 feet; beam, 60 feet 2 inches; depth, 37 feet 2 inches; speed, 17 knots; tonnage, 6253 tons.
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Pacific Mail Steamship ¢ Korea,”” Route: Panama, San Francisco and Hong Kong.
Length, 572 feet 4 inches; depth, 41 feet 10 inches; speed, 19 knots; tonnage, 11,276.
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Boat-Deck of the ¢ Korea,” Lookiig Forward.
LATEST TYPES OF AMERICAN-BUILT PASSENGER STEAMERS,

© 1902 SCIENTIFIC AMERICAN, INC.



388
SCIENTIFIC AMERICAN

ESTABLISHED 1845

MUNN & CO., No. 361 Broadway, NEW YORK

Marine Tfans;;ortation.

THE AMERICAN MERCHANT MARINE.

In almost every review of the American merchant
marine that has been written during the four decades
which have passed since the great civil war, all com-
parisons of our standing and progress have referred
back to the year 1861, in which the total tonnage of
the United States had reached the figure, particularly
remarkable for such an early day, of 5,539,813 tons.
The war almost swept our merchant marine out of
existence, such of it as was not hastily transferred
to the protection of a foreign flag being captured or
sunk by Confederate cruisers; and it has taken just
forty-one years for our shipping to reach the standard
of comparison of 1861. In 1902, for the first time we
have passed the earlier mark, the total tonnage, for-
eign, coasting and fisheries, sail and steam, amounting
to 5,797,902 tons. From 1898 to 1902 the world has
witnessed a period of extraordinary shipbuilding
activity, in which our own shipbuilding yards have
shared, the average annual output for this period being
some 400,000 gross tons. The revival in our shipping
industry is to be attributed primarily to the encourage-
ment given by the government when it set about the
great work of constructing our new navy. In anticipa-
tion of a steady run of work on government ships,
new plants equipped with the most modern appliances
were laid down, and with the experience in steel ship-
building thus acquired, our yards were soon in a
position to receive orders for merchant ships also.

Although the present article is devoted particularly
to the merchant marine, the totals given above include
every kind of shipping, whether coast line, inland
river, lake or foreign, and before proceeding further it
will be of interest to zive the geographical distribution
and the nature of this tonnage as printed in the -Report
for 1902, of the Commissioner of Navigation. The
distribution is as follows: Atlantic and Gulf coasts,
2,978,876; Porto Rico, 6,180; Pacific coast, 741,825;
Hawaiian Islands, 32,386; Northern Lakes, 1,816,511;
and on the western rivers, 222,124 tons. Of the total
shipping, 2,621,000 tons consists of sailing vessels
and 3,177,000 tons of steamships; while the balance, to
the extent of 679,000 tons, is made up of canal boats
and barges.

To-day the shipbuilding industry is in a flourishing
condition. . During the past year 1,491 vessels of a
gross tonnage of 468,831 were built in this country. A
list of all vessels of a thousand tons and upward, built
during the year, shows that there were launched for the
merchant marine sixteen vessels ranging from 2,036 to
12,760 tons, making a total tonnage of 95,105 tons. Five
steel ferry, river and bay steamers were built, of a
total tonnage of 5,479 tons, and seven square-rigged ves-
sels, aggregating 12,336 tons, together with twenty-
one wooden schooners, aggregating 36,122 tons, and
four rigged barges of 7,359 tons. It is interesting to
compare these totals with those of the Great Lakes.
The total seaboard tonnage in vessels of a thousand tons
and over included fifty-three vessels of 156,431 tons,
while the total tonnage built on the Great Lakes was
made up of forty-one vessels of a gross tonnage of 158,-
631 tons, thus showing that in point of total tonnage,
shipping on the Great Lakes exceeded in new construc-
tion last year that built for the deep sea service.
Among the vessels included in these totals are the
“Kroonland,” of 12,760 tons—the largest ocean steamer
ever built in this country. The sister ship, the “Fin-
land,” was launched during the year and is now in
service. The ‘“Korea,” of 1i,276 tons and 19 knots
speed, launched last year and now in service, has
been followed this year by her sister ship the “Siberia.”
These two are the largest and fastest merchant steam-
ers of any nationality running on the Pacific Ocean.
Another notable fact is that the two largest cargo
steamers ever built in America, the “Shawmut” and the
“Tremont,” both of 9,606 tons, are plying regularly on
their routes between Puget Sound, Japan, China and
Manila; while another notable fact is that the
‘“Alaskan,” of 8,716 tons, built at San Francisco and
now trading between Hawaii and the Atlantic coast,
is the largest merchant steamer ever launched on the
Pacific Ocean. Another noteworthy vessel is the seven-
masted schooner “Thomas W. Lawson,” of 5,218 gross
tons, which is the largest schooner and the second
largest sailing vessel in the world.

At the commencement of the fiscal year, there were
under construction or contracted for, in our yards
twenty-five steel steamships of 1,000 tons and upward.
For the transatlantic trade there were seven large ves-
sels, which included two 600-foot ships for the Atlantic
Transport Line, of 13,400 tons; the “Finland,” of 12,760
tons, for the International Navigation Company; the
“Missouri” and ‘“Maine,” of 9,800 tons. for the Atlantic
Transport Line; and for the same line, two vessels of
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8,900 tons, making a total of 76,960 tons for this trade.
For the Trans-Pacific trade, there were two great ves-
sels of 20,000 tons building at New London, Conn., to
sail under the flag of the Great Northern Steamship
Company. For the Trans-Pacific trade by way of
Hawaii there was building the “Siberia” of 11,276 tons,
to sail under the flag of the Pacific Mail Company;
while for the Hawaiian coasting trade, two vessels of
8,600 tons were under construction. For the coasting
trade there was a 9,000-ton vessel for-the Standard Oil
Company, a 6,250-ton vessel for the New York and
Texas Steamship Company, and a 5,252-ton ship for
the Ocean Steamship Company, in addition to nine ves-
sels of from 1,000 to 4,577 tons, making at total under
construction for the coasting trade of 48,679 tons.

In considering the important question of the man-
ning of our ships, it is gratifying to learn that there
is a marked increase in the percentage of American over
seamen of foreign nationality. The returns compiled
from the reports of shipping commissioners showing
the nationality of seamen shipped on American vessels
for the past nine years, prove that there has been an
increase in the percentage of Americans from 31 per
cent in 1894 to 35 per cent in 1901, and to 46 per cent
in 1902. Out of a total of over 71,000 shipped in 1894,
22,000 were Americans, 22,000 Scandinavian, 10,000
British, 6,000 Germans, 865 Italians .and 628 were
French; while various other nationalities together rep-
resented a total of 9,000. In 1902, out of a total of
over 108,000 shipped, 50,000 were Americans, 16,000
Scandinavians, 14,000 British, 5,600 Germans, 2,300
Italians, 576 French, and there were about 20,000 of
mixed nationality. It must be understood that while
there is a total of about 108,000 shipments, they really
represent only about 24,000 seamen. Further proof of
the greater interest of Americans in their merchant
marine and their tendency to seek employment therein
is afforded by a table given by the Commissioner of
Navigation, showing the nativity of men employed on
654 sea-going American vessels. Out of a total of
13,879 men, 5,455 dre Americans by birth or naturaliza-
tion, 2,347 are British, and.the balance is made up of
various nationalities. As the table does not include
the masters of these vessels, all of whom must be
citizens, it may be said that of the whole complement
of these vessels, amounting to 14,536, forty-two per
cent were Americans.

SOME NOTABLE PASSENGER STEAMERS RECENTLY CON-
STRUCTED FOR OUR FOREIGN TRADE.

We have selected for illustration a few of the more
notable of the passenger steamers recently constructed
in American yards for our foreign steamship com-
panies, and in this connecticn we give a list of the
principal deep-sea shipping companies, in this country,
showing the number of vessels owned by each, their
gross tonnage, and the main routes on which they are
employed. Of the vessels herewith illustrated, the
largest, and because of the unexpectedly high speed
developed the most notable, is the ‘“Korea,” one of

TABLE SHOWING NUMBER AND TOTAL TONNAGE OF AMERICAN-
BUILT SHIPS IN THE VARIOUS ROUTES.

No.
Gross .
Name. Ves- Main Routes.
sels. | Tons.
International Navi- New York—Southampton.
gation Co.......... 10 .| 81,929 Antwerp.
Pacific Mail.......... 17 | 70,970 | San Franeisco—Panama.
Honolulu.
. Hongkong.
New York and Cuba New York—Havana.
Mail ... ceee | 18 59.465 Mexico.
American Hawaiian.] 9 | 58,000 | New York—San Francisco.
. Honolulu.
Southern Pac’fic.. .. | 18 | 55993 | New York—New Orleans.
Galveston.
. Havana.
Clyade Lines...........| 18 | 41,528 | New York—Santo Domingo.
Philadelphia. ,
Jacksonville.
Merchants & Miners. | 16 | 34,460 | Baltimore—Boston.
New York & 1exas 10 | 31,935 | New York—Galveston.

Massachusetts 88. Co.! 5 (3,135 ; Puget Sound—China.

Japan.
Oceanic (Spreckels).. 7 | 30,296 | San Francisco—Honolulu.
Australia.
Old Dominion ... 30 | 27,880 , Baltimore—Boston.
Pacitic Coast SS. Co..[ 13 | 21,848 | San Francisco—Mexico.
Brit. Colum.
Atlantic & Caribbean 5 9,398 | New York—Porto Rico.
. Venezuela.
North American Mail| 3 | 9.150 | Puget Sound—.(lj ?‘pan.
ina.
Hongkong.
American Mail.... ...| 4 | 8400 | DOSEOR, . L Jamaica.
Panama Railway. . . 3 8,193 New York—Colon.
Ocean Steamship Co..[ 5 | 15,914 New York-Savannah.

U. 8. & Porto Rico S3.

CoO . iiviiiiann ol 6 | 15318 | New York—Porto Rico.
Metropolitan Steam-
shipCo ............. 6 | 14,505 | Coasting.
Cromwell Steamship
7o N 4 | 14,155 | New York—New Orleans.
Boston & Phila. SS. °
Lo T 7 | 11,544 Boston—Philadelphia.

two sister ships built by the Newport News Shipbuild-
ing Company for the Pacific Mail Steamship Company,
in service between San Francisco, Japan and China.
She has shown an average sea speed on the Pacific
of 17.78 knots an hour. She is 572 feet 4 inches in
length, 41 feet 10 inches in molded depth, and on a
draft of 27 feet she has a displacement of 18,400 tons
She has a coal bunker capacity of 2,600 tons and is
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driven by twin engines of vertical, inverted, quadruple-
extension type, with cylinders, 35, 50, 70 and 100 inches
in diameter, and 66 inches stroke. Upon the trial “trip
they indicated 17,902 horse power and drove the ship
during the trial at a speed of 18 to 19 knots an
hour. The boiler plant consists of six double-ended
and two single-ended Scotch boilers arranged in two
ccmpartments. The boiler pressure is 200 pounds.
The vessel contains accommodations for 210 first-class
passengers, while the steerage has accommodations for
54 white passengers and 1,144 Chinese. Limitations
of space prevent any detailed descriptions of the ac-
commodations and reference is made to the accom-
panying illustrations, which explain themselves. As
will be seen from the deck views, there is ample
promenade space afforded on the boat deck. This
vessel will shortly be joined on the route by a sister
ship, the “Siberia.” The fleet of the Pacific Mail Steam-
ship Company contains seventeen American-built ves-
sels with a total of 70,970 tons.

Although the most speedy of passenger vessels re-
cently constructed, the “Korea” is not so large as the
“Kroonland,” the “Korea” being of 11,276 tons, and the
“Kroonland” is 12,760 tons. The “Kroonland” and her
sister ship the “Finland” were built at Cramps’ yard,
Philadelphia, Pa., for the International Navigation
Company. She is a steel vessel of an over-all length of
580 feet, a molded breadth of 60 feet and a molded
depth of 42 feet, while her displacement is 23,100 tons.
She is driven at a speed of 17 knots by two sets of
triple-expansion engines with cylinders 321, 54 and
891 inches, by 42 inches stroke. Their indicated
horse power is 10,200. The boiler plant consists of
nine single ended Scotch boilers working under a pres-
sure of 170 pounds. Their heating surface is 22,400
square feet, and their grate area 643 square feet. The
passengers are carried on the promenade, the upper
and saloon decks amidships. There are berths for 364
first-class passengers, 190 second-class possengers and
about 1,000 third-class passengers. These fine vessels
are sister ships to the “Vaderland” and the -“Zeeland,”
which were built on the Clyde for the same company
in 1900. The fleet of the International Navigation
Company consists of twenty-four ships of 180,639 total
tonnage. Of these, ten ships, of 81,929 tons, fly the
American flag.

One of the largest and most efficient steamship com-
panies operating on the Pacific is the Oceanic Steam-
ship Company, who for a great many years worked
their service to Honolulu, New Zealand and Australia
by two ships, the “Alameda” and ‘“Mariposa,” built at
the Cramps’ yard. With the rapid expansion of our
southwestern Pacific trade the company completely
overhauled these two vessels and gave an order to the
Cramps for three much larger and faster sister ships,
one of which, the “Sierra,” is herewith illustrated.
This very handsome craft is a twin-screw ship of 6,253
tons. She is 400 feet long, 50 feet 2 inches broad and
has a molded depth to the spar deck of 37 feet 2 inches.
Her engines are of the triple-expansion vertical type,
with cylinders 28, 46 and 75 inches diameter by 48
inches stroke, with a. total indicated horse power of
8,000 and capable of driving the ship at a speed of 17
knots an hour. The distance from San Francisco via
Honolulu, Samoan Islands, and New Zealand is 7,200
knots, and the trip is made at an average speed of
15 knots for the whole distance. These vessels were
constructed under Lloyds’ rules and in accordance with
the requirements of the United States Navy laws as
regards auxiliary cruisers. They are of the very first
class in every respect, having a double bottom, electric
light, and cold storage. To render them thoroughly
comfortable during the hot weather in crossing the
line, there are no staterooms below the main deck,
all of these being on the upper and promenade decks.
and they are provided with specially large square port-
holes and a pérfect system of ventilation. There is a
particularly large deck space for promenading. A
steamer sails from San Francisco to the Samocan
Islands, New Zealand and Australia once in three
weeks; to Honolulu every ten days; and to the island
of Tahiti once a month. The fleet consists of seven
steamers of a combined tonnage of 30,296.

The increase in our trade with the West Indies conse-
quent upon the Spanish war necessitated the construc-
tion of  several new vessels to meet the increased de-
mand of both freight and passengers. As representative
of these new vessels we present illustrations of that
very fine ship “Morro Castle,” a vessel of 6,004 tons
gross and of 8,280 tons displacement. The ‘“Morro Castle”
is 416 feet long, 50 feet broad and 361 feet in molded
depth. She was built by the Cramps in 1900. She is
built with a double bottom and seven steel bulkheads
to the main deck. The main engines are of the ver-
tical, four-cylinder, triple-expansion type, designed to
indicate 8,000 horse power at 100 revolutions under a
working steam pressure of 170 pounds. The cylinders
are 32, 52, 60 and 60 inches diameter by 42 inches
stroke. Accommodations are provided for 104 first-
class. 60 intermediate and 44 second-class passengers,
and the ship carries a crew of 117 persons. The average
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sea speed of this vessel is 17 knots per hour. In closing
this article, attention is drawn to the fact that the
two largest and most important vessels building in
American yards for an American company are the
great unnamed vessels now upon the stocks at New
London, Conn. As these remarkable vessels call for
more lengthy treatment they are described in a sepa-
rate article of this issue.

THE TWO GREAT FREIGHTERS FOR THE PACIFIC
TRADE.

It is a curious fact that the two most nc..ble ships
under construction in American yards for the Ameri-
can merchant service are probably the two least
known to the American public. This is to be explained
by the fact that both the owners and the builders of
these ships have gone about their great task in a
very quiet way, and made no effort to draw attention
to its importance, and the somewhat unprecedented
character of the enterprise which has called these ves-
sels into existence.

The last of the transcontinental lines to be built
to a deep-sea terminus on the Pacific coast was the
Great Northern Railroad. This road, which owes its
existence to the energy of Mr. James J. Hill, is re-
puted to be the best constructed and equipped trans-
continental line across the United States; for being
the latest to be constructed, it naturally embodies the
most modern ideas and improvements in railroad con-
struction. The road has a terminus at Seattle, perhaps
the finest harbor on the Pacific coast, and it was nat-
ural, in view of the easy grades, heavy steel and solid
roadbed of the new line, and its consequent facilities
for handling a voluminous and heavy traffic, that its
owner should look to a furtherance of its interests
by building a line of steamers to share in the undoubt-
edly large future trade with the Orient. An unex-
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‘We present an inboard profile of the vessel, with the
various decks and compartments filled with freight
or occupied by passengers and crew, as they will
be when the vessel is traveling with a full cargo and
passenger list; and from this drawing one gets a
very graphic idea of the enormous proportions of the
vessel. From the outer bottom to the navigating
bridge there are no less than eleven distinct decks or
platforms. First we have the outer bottom of the
ship; 6 feet above that is the inner bottom, which
forms the floor of the ship; then follow, all within the
plated structure, the orlop, lower, between, main,
and upper decks. All these decks are of steel plating,
and the whole inclosed structure is 56 feet in height.
Above the upper deck, and in their order, are the
promenade deck, the upper promenade deck, and the
boat deck, the boat deck being 251 feet above the
promenade deck, or 811 feet above the keel; while
another 8 feet above this, or say 90 feet above the
keel, is the navigating bridge. Now, since the vessel
at her full draft will draw 33 feet, it follows that the
navigating bridge will be 57 feet above the water-
line; and since she draws only 17 feet in the light
condition, the same bridge, when the vessel is running
light, will be 73 feet above the water, and the passen-
gers on the upper promenade deck will be 65 feet
above the waterline. This means that at a medium
draft of say 22 feet, the passengers can promenade
at a height of 60 feet above the sea level. Now, it
has been ascertained by observations that the very
heaviest waves seldom exceed 30 feet in height; and
hence passengers on these ships, even in the stormiest
weather, will be able to look down upon the Pacific
rollers from a point of observation 30 feet above their
crests. The decks above the upper deck, which do
not extend the full length of the vessel, but only for a
certain distance amidships, are devoted entirely to the
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struction considerably stiffer and stronger than any
vessels built for the American merchant marine. The
outer plating of the ship’s bottom is of 1%4-inch steel,
and the shell plating is strengthened by an additional
strake of 1l-inch plating at the main and upper decks,
while continuous, 1l-inch stringer plates are worked
from stem to stern along these two decks as a stiffen-
ing to the regular deck plating, which on the main
deck is 16-20 of an inch in thickness, and on the
upper deck is 18-20 of an inch. The ship is strength-
ened against hogging and sagging strains by a continu-
ous central, longitudinal bulkhead reaching from keel
to upper deck. Longitudinal bulkheads have been
used between adjacent engine rooms in other ships,
but this is the first vessel that we know of that has a
complete web of steel from upper deck to keel, and
from stem to stern. This bulkhead is of 14-inch
plating at the top and bottom, and a %k-inch plating
throughout the intermediate decks. The vessel also
receives great longitudinal strength from a new sys-
tem of stanchions and girders. Instead of using a
large number of ordinary pipe or tube stanchions
spaced at frequent intervals, there are three lines of
heavy box section stanchions, measuring 13x24 inches
in section. These stanchions are spaced 20 feet apart,
longitudinally, and the deck loads of the deck above
them are carried by means of continuous lines of
13x24-inch box girders. This is not only an economi-
cal distribution of material, but it adds enormously
to the longitudinal stiffness of the vessel. The longi-
tudinal bulkheads necessitate double hatches, and
there are in the ship no less than fourteen cargo
hatches. As we have stated, the vessel is designed to
meet the special requirements of the Oriental trade,
and one pair of hatches is made of sufficient length
to enable a locomotive to be lowered complete into
the hold. Under a horse power of 11,000 the sea
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THE AMERICAN-BUILT STEAMSHIPS “ KROONLAND ” AND ¢ FINLAND” OF THE INTERNATIONAL STEAMSHIP COMPANY.

Length, 680 feet ; beam, 60 feet ; depth, 42 feet ; speed, 17 knots ; tonnage, 12,760 tons.

pected feature of the new shipping venture was the
enormous size of the ships that were proposed and
quickly contracted for. For instead of these vessels
being, as one would expect in what might be termed
an infant enterprise, of moderate proportions, Mr
Hill ordered two vessels which will be about equal in
total carrying capacity to the largest vessels ever
constructed.

Another curious feature in connection with these
ships is that an entirely new company, the Eastern
Shipbuilding Company, was formed expressly for the
purpose of constructing them, and that this company
took the contract before it possessed plant, or equip-
ment, or even the ground on which to build them.
After a thorough survey of the Atlantic coast line, a
site was chosen opposite New London, Conn. The
vessels were designed by Mr. William A. Fairburn,
naval architect, under the supervision of Mr. C. R.
Hanscom.

Apart from their great size, “the New London
ships,” as they are popularly called, embody several
features of construction and internal arrangement
which render them of special interest. Their dimen-
sions are, length 630 feet, breadth 73 feet, and molded
depth 56 feet. On a draft of 33 feet the displacement
will be 33,000 tons, and on a maximum draft of 3614
feet the displacement will be 37,000 tons, or within
870 tons of the displacement of the “Cedric” on the
same draft, the “Cedric” being the largest vessel
afloat. In length and breadth the New London ships
are less than the “Celtic” and ‘“Cedric,” which are
700 feet in length by 75 feet in breadth; but the
plated or molded depth will be greater by 6 feet
8 inches, the plating being carried up everywhere to
the upper deck, which is flush throughout the whole
length of the ship. The greater depth and more bulky
model of the new ships account for their nearly equal-
ing the longer and broader White Star boats in displace-
ment.

first and second class passenger accommodation. The
passengers are not only separated from the noise and
general inconvenience incident to the operation of the
vessel; but being amidships, they are removed from the
vibration of the propellers, and are subject to but little
of the pitching motion of the vessel. Accommodations
are provided for 150 first-class passengers, 100 second-
class passengers, 100 third-class passengers and 1,000

steerage. There are also quarters for the accommoda-
tion of 1,200 troops. The total cargo capacity is
20,000 tons.

Referring to the inboard profile, the vessel is pro-
portioned as follows: First we have the 6-foot double
bottom, which contains the trimming and ballast tanks
for trimming the vessel and giving her ample stability
in the light condition. The engine and boiler space and
the coal bunkers are amidships, extending between the
double bottom and the main deck. With the exception
of the space occupied by engines, boilers and coal, the
space below the main deck is given up entirely to cargo,
one series of compartments on the boat being devoted to
cold storage and the storage of silk from the Orient.
The main deck forward of the engines and boilers is
occupied by the crew, cargo and cattle, and the space
aft of the engine is devoted to second-cabin passen-
gers and to the steerage passengers. Forward on the
upper deck is a deck-house filled with refrigerating
machinery, and aft on this deck are the second cabin
smoking room and ladies’ room, while astern is the
laundry and steering gear. Amidships on the main
deck are the first-class dining saloon, lavatories, first
cabin staterooms, galley, and the officers’ rooms. On
the promenade deck amidships are the library, a series
of first-class passenger staterooms, and a -children’s
room. On the upper promenade deck are the first cabin
staterooms, smoking room and barber shop, while
on the boat deck are the chart house and accommoda-
tions for the captain and officers.

It is claimed that the new vessels are in their con-
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speed of the ships is expected to be about 14 knots
an hour.
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THE LATEST OF THE FAST TRANSATLANTIC LINERS.

The “Kaiser Wilhelm II.,” which will shortly sail
for this port, was built at the Vulcan yards, Stettin,
by the same firm that has built the ‘“Kaiser Wil-
helm der Grosse,” the “Deutschland” and the “Kron-
prinz.” It is for this reason, and because of the
uniformly good results obtained with these vessels,
that the new ship is expected to develop the horse
power and to show the high speed contracted for. In-
deed, if she lives up to the record of her predecessors,
she will greatly exceed her contract requirements in
these respects. Her advent, moreover, should serve
to settle all doubts as to whether high-speed transat-
lantic liners of this type are paying investments. On
a round trip made in the “Deutschland” of the Ham-
burg-American Line by a representative of this jour-
nal, a sum of $200,000 was taken in for passenger
fares alone. As the total expenses including every
fixed charge of the round trip were $100,000, or
slightly under, there was a profit of about $100,000 for
the single trip to Europe and back.

The building of high-speed liners is first and last a
business proposition, and although it has been claimed
that the companies that run these vessels are willing to
suffer a financial loss on the ships themselves, for the
sake of the great prestige and the advertisement which
they secure, it may be taken for granted that if the
ships already constructed had not been a paying propo-
sition per se, the “Kaiser Wilhelm II.” would never
have been built.

The new vessel is constructed with the usual double
bottom. The molded depth is 44 feet 2 inches, and it in-
cludes four separate decks, the plating extending to
the upper deck. This portion of the hull is divided
by sixteen transverse bulkheads, all of which extend
to the upper deck, while there is a longitudinal bulk-
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Length, 630 feet; breadth, 73 feet; depth, monlded, 56 feet ; displacement on 83 feet draft, 83,000 tons; on 36}g feet draft, 37,000 tons.
THE 20,000-TON STEAMSHIPS BUILDING AT NEW LONDON FOR THE GREAT NORTHERN STEAMSHIP COMPANY—PACIFIC TRADE.
These veseels are only slightly exceeded in size by the ** Celtic™ and * Cedric,” the largest veseels afloat.
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head extending throughout the
length of the two engine rooms,
thus forming four separate com-
partments for the engines. The
large accommodations ot the vessel
are accounted for both by her great
length and beam, and by the fact
that she carries one deck more than
is usual in vessels of this class.
Above the upper deck. which is, as
we have seen, flush with the top of
the ship's plating. there is first a
spar deck, carrying a midship deck-
house which is 1Y teet in Dbreadth
and 413 feet in length. and a poop-
house which is 79 feet in length.
The roof of the midship' deck-house
cxtends for the full width of the
ship and reaches over the poop,
which it entirely covers, thus form-
ing a promenade deck. which is 538
feet in length. l'pon'this there is
a deck-house 438 feet in length.
Above this deck there is the upper
promenade deck. and over this is
the boat-deck. It will thus be seen
that these four decks above the up-
per deck provide several wide-and
sheltered promenades at the sides
of the deck-houses, a feature which
will be greatiy appreciated by those
who have traveled on previous
steamers when they carried a full
passenger list.

The dimensions of the “Kaiser
Wilhelm II.” are length 70614 feet,

391

“Deutschland” were constructed and
during their subsequent operation,
that in them the builders of marine
engines had reached the limit of
desirable size. There are on that
ship two engines, one on each shaft,
and together they have indicated
under favorable conditions as high
as 38,000 horse power, or 19,000
horse power on each shaft. When
it was determined to make the
“Kaiser Wilhelm II.” the fastest
vessel afloat, it was necessary Lo
provide engines of 40,000 contract
horse power, which, judging by the
performance of previous engines,
meant about 45,000 horse power in
actual service. It was realized that
this great power would have to be
subdivided among more than two
engines, in order to keep down the
size and weight of individual parts.
The plan determined upon was to
use four engines in four separate
water-tight compartments, two en
gines Dbeing coupled in tandem on
each shaft. As arranged, there is
in each engine room a complete
four-cylinder, quadruple-expansion
engine working on three cranks,
The accompanying view is taken
from the front end of one pair of
engines, and shows them in the rel-
ative position they occupy in the
Jer A VY- ship. Steam is admitted to two
) high-pressure cylinders, 37.4 inches

breadth 72 feet. molded depth 44 The dotted line indicates size of opening between hull and sternpost in the * Deatschland * (as first built) whose sternpost in diameter, which are set immedi-
feet 2 inches. and displacement 26,- and rudder were. carned. awav.last spring, Note the extension of ship’s plating to sternpost across lower half of ately above the first intermediate
000 tons. Comparing these figures opening, with a view.td.strengthening construction and guarding against similar injury to ** Kaiser Wilhelm II.” cylinders, which are 49.2 inches

with those given in the table for

the other great transatlantic liners, THE PROPELLERS AND STERN CONSTRUCTION OF “KAISER WILHELM IL”

it will be seen that she is 214 feet

longer. than the “Oceanic;” but she has 3 feet less dations for 554 people at one sitting. The great-
beam than the “Cedric” and about 10.000 less displace- est interest in this ship naturally centers in the
ment than the latter ship. Her estimated speed of engine and boiler rooms, and on the &accompanying

PARTICULARS OF:RECENT TRANSATLANTIC LINERS.

] . |

Name of Ship. LucAnia. Wiél{)giﬁder Oceanic. | D"I"'l:l‘(‘lh 'Q",‘li'l:'é{l']:" Cedric. Wi'l\’}:grreﬁrl L
DRt o s CoocRTI 1893 1898 1899 1900 1901 1902 1902
Lengthoverallion, - ciiiiiinins coenen, . .| 625 ft. 648 ft. 6 in. | 704 ft. 684 ft. 3 1t 700 f't. 706 ft. 6 in. "
Breadth.... ......... N 65 ft. 3 in. 66 ft. 68 ft. 4 in. 67 ft. 66 ft. 1. 72 ft.
Molded depth........ i woe coooo T el 4l1fti6in. | 43 ft. 49 ft. 44 ft. 43 ft. 49 ft. 4 in. | 44 ft. 2in.
IRUEN e seeeiae e e | 20 6L 28 ft. 32 ft. 6 in. 29 tt. 29 ft. 36 ft.6in. | 29ft.
1 DISPLACCINCNL . s v veiiee i iieaaes ..i....| 19,000 tons | 21,880 tons | 28,500 tons | 23,620 tons | 21,300 tons | 37,870 tons | 26,000 tons
HOESC DOWEE .oeeivves iiiieeaas ceeend] 80,000 30,000 27,000 38,000 36,000 16,000 | *40,000
Speed ... 22.01 knots | 23 knots | 20.7 knots | 23.5'knots | 23.5 knots | 16 knots | *23.5 knots

+ Both likely to be exceeded in service.

23%: to 24 knots is half a knot greater than that of the page we present a fine view of the engines as they
next two fastest vessels. the *‘Deutschland” and the will appear when completely erected on board the
“Kronprinz Wilhelm.” The ship will accommodate a  ship. It became evident, both when the engines of the
large number
of passengers,

in diameter, the common pis-
ton-rod of these two cylinders
being connected to a com-
mon crank shaft. From the first intermediate the
steam passes to the second intermediate adjoining it,
which is 74.8 inches in diameter, and thence it is led
to the low-pressure cylinder, which is 112.2 inches in
diameter. The common stroke of the four cylinders
is 70.8 inches. As may be imagined, the dimen-
sions of the shafting are very large, the crank
shaft of the forward engine Dbeing 20.87 inches
in diameter, and that of the after engines 25
inches in diameter. Each engine is provided with
its own separate condenser, containing 11,732 square
feet of cooling -'surface. The bronze screw pro-
pellers are 22 feet 9! inches in diameter. It should
be mentioned that particular attention was paid to the
construction of the crank and propeller shafting, the
former being made of- nickel-steel with a breaking
strength of 381, tons per square inch, the complete
crank of one set of engines weighing in all 114 tons.
The thrust shaft is also of nickel-steel, while the in-
termediate shafts are of Siemens-Martin steel and the
propeller shaft of crucible steel. The ingot for the
nrop«lier shaft, which weighs 80 tons, was cast with
the contents of 1,768 steel-smelting crucibles, the
work requiring the attention of 490 men for half an
hour’s time.
The boiler

775, being car-
ried in the
first class, 343
in the second
class, and 770
in the third
class. T he
ship’'s comple-
ment is the
largest of any
ship in the
world, consist-
ing of 48 engi-
neers and
greasers, 2 2 9
stokers and
trimmers, 170
stewards and
waiters, 61
cooks and 46
sailors. Other
novelties are a
children’s sa-
loon, a Vienna
café and a grill
room, placed
on the upper-
most deck of
all. The first-
class dining
room will he

1 installation s,

of course, a
very powerful
one. and con-
sists in all of
nineteen sepa-
ﬁate boilers. In,
the first bhoiler
room there are
three  double-
ended Doilers,
in the second
boiler room
three double-
ended and
three single-
ended Doilers,
and the same
in the third
boiler room,
while in the
fourth or for-
ward room
there are three
double - ended
and one single-
ended boilers.
This arrange-
ment has been
chosen with a
view to facili-

t h e Dbiggest ating the
afloat, having Length, 700} feet ; breadtn, 72 feet ; depth, 44 feet 2 1mches § aisplaceinent, 26,000 tons ; contract horse power, 40,000 ; estimated speed, 23%4 Knofs, transpor-
accommo- “EAISER WILHELM II” WHICH WILL BE THE FASTEST STEAMER AFLOAT. tation of the
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coal from the bunkers to the foot-plates—a most im-
portant consideration in a ship of this size. The boiler
pressure adopted is 225 pounds per square inch. The
total grate area is enormous, being 3,121 square feet,
as is also the total heating surface of 107,643 square
feet.

It is an interesting fact that this new vessel will
not make use of forced draft, but wi'l be driven en-
tirely under natural draft, the North German Lloyd
Ccmpany being strongly opposed to the use of forced
draft in any form whatever. This, of course, necessi-
tates a proportionately larger grate surface and heat-
ing surface, and a more liberal allowance of space for
beiler room installation. Thus the Hamburg-Ameri-
can liner “Deutschland,” which has indicated 38,000
horse power under forced draft, has only 2,188 square
feet of grate area, and 85,468 square feet of heating
surface, as compared with the “Kaiser Wilhelm II.,”
which for a contract horse power of 38,000 to 40,000
will require 50 per cent more grate surface, and about
25 per cent more heating surface. It is easy to see
from the figures we have given that the new ship is

Scientific American

a giant unit, compared with which the figure of the
average man seems puny.

On the “Kronprinz Wilhelm,” of the North German
Lloyd Line, which steamship we have taken for the
purpose of instituting our comparisons, some 19,800
pounds of fresh meat and 14,300 pouads of-salt beef
and mutton, in all 34,100 pounds of meat, are eaten dur-
ing a single trip from New York to Bremen. This enor-
mous quantity of meat has been pictured in the form
of a single joint of beef, which, if it actually existed,
would be somewhat iess than 10 feet high, 10 feet long,
and 5 feet wide. If placed in one end of a scale, it
would require about 227 average men in the other end
to tip the beam.

For a single voyage the “Kronprinz Wilhelm” uses
2,640 pounds of ham, 1,320 pounds of bacon, and 506
pcunds of sausage—in all, 4,466 pounds. Since most
of this is pork, it may well be pictured in the form of
a ham. That single ham is equivalent in weight to 374
average hams. It is 71 feet high, 3 feet in diameter
and 2 feet thick.

The poultry eaten by the passengers of the steamer

393

The potatoes required far outweigh any other single
article of food contained in the storerooms; for their
entire weight is 61,600 pounds. If it were possible to
grow a single tuber of that weight, it would have a
height of 14 feet and a diameter of 7 feet.

The Dbutter, too, if packed into a single tub, would
assume large dimensions. This single tub would con-
tain 6,600 pounds and would be 6 feet high.

Of dried fruit, 2,640 pounds are eaten, and of fresh
fruit 11,000 pounds, in all 37,400 pounds. If this fruit
were all concentrated into a single pear, its height
would be 7 feet, and the width at the thickest part
5 feet.

Whole lales of liquids are drunk up by the thirsty
passengers and crew. No less than 425 tons of fresh
water are required, which occupy 14,175 cubic feet and
would fill a tank 25 feet in diameter and 30 feet high.
The 1,716 gallons of milk used for drinking and baking
would be contained in a can 6 feet 1 inch in diameter
and 1114 feel high. The gallons and gallons of wines,
liquors, and beer consumed should dishearten the most
optimistic temperance advocate. Under the joyous ti-

13640 (bs.
fruit

Ice
.33Tons

Buliar 8600 thay

A GRAPHICAL COMPARISON OF THE PROVISIONS OF A TRANSATLANTIC LINER.

likely to exceed her contract horse power and speed
by a very wide margin, and we fuliy expect that after
a voyage or two she will be indicating not less than
45,000 and possibly as high as 47,000 horse power, with
a corresponding speed of 24 to 241 knots an hour.

<O
0

PROVISIONING A LINER FOR A SINGLE TRANS-
ATLANTIC TRIiP.

The Book of Genesis does not record the tonnage of
1ie huge vessel which finally stranded on Mount Ararat,
after finishing the most wonderful voyage ever de-
scribed in the annals of mankind. But it is quite safe
to assume that the dimensions of the Ark, that old-time
floating storehouse, are exceeded in size by the largest
of steamships now crossing the Atlantic:

Not the least striking evidence of the size of these
modern monsters of the deep i3 afforded by the vast
quantities of food which must be taken aboard for a
single six-day trip across the Atlantic. For the 1,500
passengers and the several hundred men constituting
the crew, carloads of food and whole tanks of liquids
are necessary. To enumerate in cold type the exact
quantities of bread, meat, and vegetables consumed in
o, weekly trip would give but an inadequate idea of the

storing - ~ity of a modern liner. We have, there-
fore, pr a picture which graphically shows by
compar th the average man the equivalent of the
meat, } . and breadstuffs, as well as the liquors
nsed. kind of food has heen concentrated into

during a trip to Bremen or New York weighs 4,840
pounds. This being the turkey season of the year, sup-
pose that we show these 4,840 pounds of poultry in the
form of a turkey, dressed and ready for the oven. The
bird would be a giant 10 feet long, 8 feet broad, and 5
feet high.

Sauerkraut, beans, peas, rice, and fresh vegetables
are consumed to the amount of 25,320 pounds. Packed
for marliet, these preserved and fresh vegetables would
be contained in 290 baskects of the usual form, which
piled up make a very formidable truncated pyramid.

The quantity of eggs required is no less startling
than the quantity of vegetables; for some 25,000 are
needed to satisfy the v-ants of passengers and crew.
Eggs are usually packed in cases, 30 dozen to the case.
The “Kronprinz Wilheim,” when she leaves New York
or Bremen, mu:t therefore take on board 69 of these
cases, which have been shown in a great pile, 23 cases
high and three cases wide.

The bakers of the ship find it necessary to use 33,000
pounds of fiour during the trip. In other words, 169
barrels are stowed away somewhere in the hold of the
big ship.

Besides the foods already enumerated, 1,980 pounds
of fresh fish and 330 pounds of salted fish are eaten
during the six-day voyage. The total amount of 2,310
pounds would he equivalent to a single bluefish 20 feet
long, 5 feet in greatest diameter, and 1Y% feet broad.
Such a fish compares favorahly in length, at least, with
a good-sized whale,

© 1902 SCIENTIFIC AMERICAN, INC.

tle of “beverages” the following items are to be found
in the purser's account-hcck:

Champagne ...........coeouenennn 850 bottles.
Claret ... ....cciiiiiiiinnnnnn. 980 Dbottles.
Madeira, sherry, ete............. 135 bottles.
RkLine and Moselle wines........ 1,700 bottles.

Rum and cordials............... 760 hottles.
Mineral water ................. 5,250 Dottles.
Beer in kegs............. ... ... 2.960 gallons.
Beer in bottles.................. 600 vottles.

Suppose these things tc Jd.ii.k were contained in
one clarcet bottle. Some idea of the hugeness of this
boitie may be gained when it is considered that its
height would be over 24 feet and its diameter over 6
feet.

In order to cool the wines an:d the beer, as well as to
preserve the fresh meats, vegetables, eggs and fruit, 33
tons of ice are needed. That scems a small quantity,
and, in truth, it is. But the “Kronprinz Wilhelm” ha’s
also refrigerating machines, which have cut down the
quantity of ice which it is necessary to take on bLaard.
The 33 tons of ice actually consumed, however, would
make a column 37 feet high.

Compared with these vast quantities of food, the live
stock of Noah’s Ark must pale into insignificance. It
must not be forgotten, however, that in provisioning a
liner an allowance is made for accidents, which may
prolong a voyage over many days. I[for thai reason
not all, but only the major portion of the food taken
aboard is consumed,
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Lake Transportation.

THE DEVELOPMENT OF TRANSPORTATION ON THE
GREAT LAKES.
BY WALDON FAWCETT.

The commercial chronicle of the United States rec-
ords no more remarkable evolution than the develop-
ment of transportation on the Great l.alkes. extending
as it does over little more than hali a century, yet
characterized
by a series of

Scientific American

depth as the carrier previously described. The reduc-
tion in length reduces the carrying capacity to 5,600
tons, but each hull entails for construction an outlay
of $20,000 less than that mentioned as the cost of the
vessel 436 feet in length.

Unfortunately, it has never heen found possible to
accuratsly measure the entire water-borne commerce
of the Great Lakes, but the statistics compiled by the
United States government officials at the Sault Ste.
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lion people. The side wheel steamer is still favored for
passenger service on the lakes. Some years since there
were constructed at Cleveland two very large and mag-
nificent steel passenger steamers of the ordinary propel-
ler type, which are in many respects counterparts of the
best modern ocean liners, and these vessels now carry
annually about 20,000 passengers between Buffalo and
Chicago; but the innovation in design was not gener-
ally adopted by lake navigation interests. Indeed,
there have
been completed

radical innova-
tions in the
types of craft
employed.

During
latter part of
the last cen-
tury the whole
tendency on the
Great Lakes, as
in the realm
of salt-water
shipping., was
toward a grad-
ual increase in
Lhe size of ves-
sels. The ex-
tent of this
progression is
cvidenced by
the fact that
in the ten years
from 1890 to
1900 the stand-
ard type of

the

during the past
year the two
largest side-
wheel steamers
ever construc-
ted for fresh-
water service.
These vessels
are the steam-
ers *Eastern
States” and
“Wes ern
States,” and

freight - carry-
ing steamer
increased from
approximately
300 feet in length to a length of 500 feet, while
the dead-weight carrying capacity was extended from
2,500 to 7,000 gross tons. In other words, the steel
steamer ‘“Matoa,” which at the opening of the final
decade of the century was the largest freighter in
service, was 290 feet in length, 40 feet beam and 21
feet depth, whereas the steamer “John W. Gates,” the
vessel which upon Ler completion in 1900 marked the
attainment of the maximum size in lake cargo carriers,
is 498 feet in length, 52 feet beam and 30 feet molded
depth.

Of late, however, there has been a change of ideas
as to the best size for lake cargo carriers. The con-
struction of freighters, 500 feet in length, was aban-
doned and there was a return to the vessel of more
moderate size. Few, if any, of the vessels added to
the lake fleet during the past year or two have exceeder
450 feet in length. and a considerable number of the
new ships are
under 400 feet

Length over all, 356 feet ;5 breadth, 44 feet 3 depth, 26 fect §

Marie Canal—the water gateway connecting Lalies Hu-
ron and Superior, through which passes perhaps
balf of the commerce of the unsalted seas—indicate
how rapid has been its growth. In the year 1881
the total amount of freight passing the Sault was
1,567,741 tons: in 1891 it was 8,888,759 tons; and in
1901, the last calendar year forr which statistics are
available, the aggregate was 28,403,065 tons. In other
words, the traffic in 1901 was more than three times
that a decade before and eighteen times that a score of
years since.

Passenger travel on the Great Lakes has also expe-
rienced remarkable growth. There are connecting
lines of fast passenger steamers between the principal
cities, such as Buffalo and Cleveland, Buffalo and De-
troit, Cleveland and Detroit, and Chicago and Milwau-
kee, and also there are in service exclusively passen-
ger steamers which make regular through trips be-

tonmage. 5,000 ; horse power, 8,000 ; draught, 16 feet 8 inches ; speed, 22 mles an hour,
“ WESTERN STATES,” ONE OF THE LATEST OF THE LAKE PASSENGER STEAMERS.

they are now
in daily service
between Buf-
falo and De-
troit. Each is
366 feet in
length, 55 feet
in beam and
1914 feet deep.
Each vessel is
driven by in-
clined, three-
cylinder, com-
pound engines,
to which steam
is supplied
from eight boilers, and this machinery is designed to
enable the vessel to make the run of 256 miles from
Detroit to Buffalo in twelve hours under almost any
weather conditions. Each of these steamers represents
an investment of about $640,000.

An interesting demonstration of the sustained speed
of the typical side-wheel steamer in lake service was
made upon the occasion of the memorable race on Lake
Erie something over a year ago, in which test of speed
the steamer “City of Erie” defeated the ‘“Tashmoo,”
another side-wheeler, by the narrow margin of 45 sec-
onds in a run of one hundred miles. It may be noted
for purposes of comparison that both vessels are of
the same length. The “Erie” has a displacement of
2,000 tons as against 1,200 tons in the case of the
“Tashmoo,” but counterbalancing this inequality is the
fact that the winner has engines of 6,000 horse power
as compared with machinery of 2,800 horse power
possessed by

in length.

The reason
for this unex-
pected change
of policy is
found in the
navigation con-
ditions on the
Great Lakes.
The 500 - foot
ship was plan-
ned in the day
when a channel
twenty feet in
depth through-
out the entire
length of the
lakes was re-
garded as a
certainty of
the immediate

future: and
when ship-
builders and
owners real-

ized that they
could not hope,
for a long time
to come, for
more than
eighteen feet

depth of water
under the most
favorable con-
ditions, they
began to build smaller vessels. The largest of
the later vessels are 436 feet in length over all,
50 feet beam and 28 feet depth. A steamer of this
size has, on a draught of 18 feet, a carrying capa-
city of approximately 6.200 gross tons and costs
complete $260,000. Another class of freighters is
rmade up of 400-Soot vessels of the same beam and

Length, 414 feet; beam, 50 feet ; draught, 18 feet; tonnage, 3,955 net ; speed, 12 miles an hour,

TYPICAL LAKE FREIGHT STEAMER “BRANSFORD.”

tween Buffalo and Chicago. The Sault Ste. Marie sta-
tistics, which recorded the passage through the canals
during the season of 1901 of upward of 60,000 passen-
gers, chronicle, of course, but a fraction of the whole
passenger travel, and it is estimated that the passenger
steamers of the vast inland waterway carry annually
hetween a quarter of a million and one-third of a mil-
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the “Tashmoo.”
The “City of
Erie,” which
by reason of
her achieve-
ment upon this
occasion is
claimed to be
the speediest
passenger
steamer on the
Great Lakes,
attained a rec-
ord speed of
22.93 miles per
hour.

The growth
of steel ship-
building on the
Great Lakes
has, of course,
more than kept
pace with the
expansion of
the fresh-water
fleet. In the
spring of 1899
the seven or
eight principal
shipbuilding
corporations on
fresh water,
including the
largest plants
where steel
tonnage is
constructed, were merged into a combination known
as the American Shipbuilding Company. Five of
the plants were put in at valuations close to or
exceeding $1,000,000 each and the lowest was $750,000.
The consolidation gave the company control of eleven
of the leading drydocks on the lakes, for, as on the
Atlantic coast, each yard of any size has one or two
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drydocks con-
nected therewith.

The plants and
property of this
particularly in-
teresting com -
bination or
“trust,” located at
Detroit, Lorain,
Cleveland, B a y
City, Mich.,, Chi-
cago, West Supe-
rior, Wis,, and
Buffalo, are now
estimated to be
worth more than
$15,000,000. Dur-
ing the fiscal year
ending June 30,
1902, the corpora-
tion built at its
several plants
forty-one vessels
having an aggre-
gate of 198,500 net
tons capacity on
18 feet draught,
while there were
yet under con-
struction and un-
completed on that
date thirty vessels of 139,000 tons aggregate carrying
capacity. At the time of its formation the combination
above mentioned absorbed all the leading steel ship-
building institutions on the lakes; but so rapid has
been the growth of independent plants since that time,
that these individual establishments now have in the
aggregate a building capacity equal to upward of one-
half of that of the consolidated shipyards.

A most interesting phase of the development of
transportation and Kkindred activities on the Great
Lakes is found in the increasing degree of attention
given by the powerful steel-vessel building inter-
ests of the interior to the construction of steamers
designed for salt-water traffic or for both lake and
ocean service. Vessels of this type are proving par-
ticularly profitable to their operators by reason of the
fact that they may be transferred to the Atlantic
coasting trade during the winter months, when navi-
gation on the lakes is impossible. In order to pass
through the Welland and St. Lawrence canals, a ves-
sel must not exceed 270 feet in length, and the carry-
ing capacity of such a craft is approximately 3,000 tons.
It may be noted in passing that the season of naviga-
tion on the lakes has been lengthened materially of late
yvears. Many vessels are put in service earlier than
formerly, and with the gradual disappearance of the
old craft has come a disposition to have the carriers
brave the elements until -late in the autumn.

.

THE DEVELOPMENT OF THE AUXILIARY YACHT.
Your true sailorman, with his inborn love of the sea,
always looks askance at

or of being able
at the close of
a day’s sailing to
enter a crowded
harbor and come
to one's mooring,
with canvas all
stowed and every-
thing made snug
before the moor-
ing is picked up,
has appealed so
strongly to a large
number of yachts-
men, that the
auxiliary sailing
vessel is becom-
ing increasingly
popular. The aux-
iliary power
varies from the
small gasoline en-
gine of the knock-
about to the large
steam engine of
the big cruising

Tonnage; 2,000 5 speed, B2.¥ nules an hour.

“CITY OF ERIE,” THE FASTEST STEAMER ON THE LAKES.

amount of steam or other mechanical motive power
on sailing yachts. The great convenience of being
able to continue on one's course in calm weather at
from one-half to two-thirds the ship's sailing speed,
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Feathering Propeller of the “Ariadne,” With the Blades
Thrown Parallel with the Keel for Sailing.

schooner.

The accompany-
ing illustrations
show one of sev-

eral large auxil-
iary cruisers which have recently been built in
this country for American yacht owners. The

‘“Ariadne,” which is from designs by Tams, Lemoine
& Crane, is a steel vessel 110 feet in length on the
water line, 131 feet over all, with 26 feet beam. =a
molded depth of 19 feet and a draft of 14 feet. Her
sail plan is such as would be given to a large cruising
schooner of the ordinary type, and in her cruises with
the New York Yacht Club this summer she has shown
that in a strong reaching breeze she is capable of
overhauling and passing such fast racing schooners
as the “Muriel” and “Elmina.” In addition to her
ample sail plan, she carries a compound engine with
cylinders 9 inches and 19 inches in diameter, with a
stroke of 14 inches. Steam is provided by an Almy
water-tube boiler with 17 square feet of grate sur-
face; and under steam alone she is capable of a speed
of 8 knots an hour, or say two-thirds of her sailing
speed under favorable conditions.

The accommodations of the ‘“Ariadne” include five
staterooms, three bathrooms and a main saloon for the
owner, and five staterooms, a messroom, and a bath-
room for the officers, besides twelve swinging berths
in a large forecastle for the crew. The main saloon
is located just forward of the mainmast, while adjoin-
ing it and extending aft is the owner’s 12 by 12 state-
room, and a connecting bathroom. The headroom
throughout is 7 feet 6 inches. The engine space, the
coal bunkers, with a capacity of 23 tons, the galley,
pantry, and the working end of the vessel are forward
of the main saloon. She has water tanks with a capac-

ity of 3,500 gallons, and

a yacht that depends :
for its motive power upon i
anything more than well-
trimmed sails and nature’s
own motive power, the
wind. To him it is the
very fickleness of the
breezes, the uncertainty of
the tides, currents, and va-
rious elements that go to
render navigation difficult,
that constitute half of the
charm of yachting, for is
it not in the careful ob-
servation of these. and in
the accumulated experi-
ence of many seasons’
cruising in foul weather
and fair, that he develops
that confidence, resource-
fulness, forethought and
presence of mind that go
to make up the successful
yachtsman? On the other
hand, in this busy, work-
aday age, when we a