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PREFACE.

HE Editor of the SCIENTIFIC AMERICAN receives during the year
thousands of inquiries from readers and correspondents covering
a wide range of topies. The information sought for, in many cases, can
not readily be found in any available reference or text-book. It has been
decided, therefore, to prepare a work which shall be comprehensive
in charaeter and which shall contain a mass of information not readily
procured elsewhere. The very wide range of topics covered in the
SCIENTTFIC AMERICAN REFERENCE Book may be inferred by examining
the index and table of contents. This work has been made as non-
technical as the subjects treated of will admit, and is intended as a
ready reference book for the home and the office. It is possible that
in some of the tables published in the book certain inconsistencies
may be observed. Such a condition of affairs is in some cases in-
evitable. In procuring the figures, for example, from different De-
partments of the Government, with reference to any subject, it has
been found that statistics vary in certain particulars. These variations
are due to the different methods of tabulation, or to some different
system by means of which the figures have been arrived at. In a
number of cases these discrepancies will be noted in the book, but they
are not to be regarded as errors.

The debt for advice and help has been a heavy one. The com-
pilation of this book would have been impossible without the cordial
cooperation of government officials, who have been most kind. Our
thanks are especially due to the Hon. O. P. Austin, Chief of the
Bureau of Statistics, Department of Commerce and Labor; to the
Hon. S. N. D. North, Director of the Census ; Prof. John C. Monaghan,
Editor of the Consular Reports; Hon. Eugene Tyler Chamberlain,
Commissioner Bureau of Navigation; Dr. Marcus Benjamin, of the
Smithsonian Institution; Major W. D. Beach, U. S. A., of the General
Staff; Rear-Admiral Charles O’Neil, late Chief of Bureau of
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Ordnance, U. 8. N.; Hon. S. I. Kimball, General Superintendent,
Life Saving Service; the Director of the Mint, Capt. Seaton
Schroeder, U. 8. N., Chief Intelligence Officer, U. S. N.; many ex-
aminers in the Patent Office; Hon. Willis L. Moore, Chief of the
Weather Bureau ; many officials of the Agricultural Department ; Hon.
Carroll D. Wright, Commissioner Bureau of Labor; Hon. George M.
Bowers, and Mr. A. B. Alexander, of the Bureau of Fisheries; Prof.
Charles Baskerville, Ph.D.; Edward W. Byrn, of Washington; Dr.
George F. Kunz, Hon. S. W. Stratton, of the Bureau of Standards,
and many others.

We are also indebted to the J. B. Lippincott Co. for permissicn
to use diagrams of Geometrical Constructions; to Hazell’s Annual,
Whittaker’s Almanac, and the “ Daily Mail Year Book.” A number
of our diagrams are from the “ Universal-Taschen Atlas ” of Prof A.
L. Hichmann. Our matter on the “ Arctic Regions” is translated
from Dr. Hermann Haack’s “ Geographen-Kalender.” For a number
of our tables we must thank the excellent pocket books of D. K. Clark
and Philip R. Bjorling, and we are also indebted to the Year Book
issued by our esteemed English contemporary “ Knowledge.”

It is hoped that this work will save many fruitless searches through
works of reference, as the aim of the compilers has been to obtain
matter which is not readily available elsewhere.

NEwW YorK, October 15, 1904.
L
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CHAPTER 1.

PROGRESS OF DISCOVERY.

DIVISIONS INTO RACES.

RACE. Location. Number,
[ndo-Germanic or Aryan....... Europe, Persia, India, etc......... 545,500,000
Mongolian or Turanian........ Greater Part of Asia............. 630,000,000
Semitic or Hamitic.. cvvuevu.. .. North Africa, Arabia............. 65,000,000
Negro and Bantu.. ........... Centrall AErieas. i 2t g i i sy, 150,000,000
Hottentot and Bushman...... Somtir, Afnieaisgs,. Lol g SN0 150,000
Malay and Polynesian,........ Australia and Polynesia.......... 35,000,000
American Indian..............North and South America........ 15,000,000

RACES OF MANKIND. POINTS O

]

THE COMPASS.

TOTAL AREAS AND POPULATION OF THE EARTH.

POPULATION.
In Per Per
Square Square Thousands. Square Square
Miles. Kilometers. Mile. Kilo.
(1) AiapEieeaive L Y, 17,071,999 44,216,523 820,768 48,0 18.5
(2 B T ODE T Lo 3 =t e - 3,824,956 9,906,647 393,486 102.9 40.5
(3 ). A TriCas Pt S 11,506,785 29,802,603 180,321 15.6 6.2
(4) America ......... 15,284,872 39,587,860 146,432 9.5 3.6
() Australia and
Oceania......... 3,457,667 8,955,369 6,450 1.8 0.7
(6) Polar Regions..... 1,656,394 4,290,065 13 0.008

Total .... 52,802,673 136,759,067 1,547,470 177.808 1.6
— Hiibner's Geographisch-Statistische Tabellen.
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THE PROGRESS OF DISCOVERY—Continued.
Date Explorer and Nationality. Discovery or Exploration.
A.D,
1513 Balboa (Span.).......... Cr%sses Isthmus of Panama and discovers Pacific
cean.
1516 Solis (Span.). . .......... Reaches La Plata.
1517 Sebastian Cabot (Eng.)...| Hudson Strait.

1519-21 Cortez (Span.). .. ....... Conquest of Mexico.

1519-21 Magellan (Span.). ....... First to circumnavigate the globe. Passes through
the Strait of Magellan, crosses the Pacific, and dis-
covers the Phlllppmes.

1534 Plzarro ( L1 O R S Completes the Conquest of Peru.
1535 Diego d’Almagro ( Conquers Chili.
1535-42 Jacques Cartier (Fr. g «...| Gulf of St. Lawrence. Ascends river to Hochelaga
(Montreal).
1539 Francesco de Ulloa (Span.), Explores Gulf of California.
about 1540 French................. Continent of Australia seen by French sailors.
1541 Plzg;}r;n and Orellana% AR o Rivor]
1542 Antonio de Mota. . .. First reaches Japan.
&) Ruy Lopez de Villalobos. .| Discovers Pelew Islands, and takes possession of
{Span.) Philippine Islands for Spain.
] Pinto (Port.)............ Visits Japan.
1553 Sir H. W:lloughby (Eng.).| Novaia Zemlia.
1576 Froblsher (E n%: ........ Labrador and Baffin Land.

1577-80 Sir F. Drake (Eng.). . Second circumnavigation of the globe, and first saw
Cape Horn. Explored W. coast of N. America
nearly as far as Vancouver Archipelago.

1587 J. Davis (Eng.)......... Dayvis Strait.
it Barentz an.d Heemskerk} Spitzbergen, Bear Islands, ete.
1598 Mendana (Span.). i, 5 Discovers Marquesas Islands.
1606 Quiros (Span.). e ........ Tahiti (Sagittaria), and other South Sea Islands.
X Torres (Span.). c. ....... Torres Strait, Dutch reach Australia.
1608 Champlain (French)... .. Discovers Lake Ontario.
1610 H. Hudson (Eng.)....... Hudson Bay and discoveries in N. America.
1614-17 Spillbergen (Dut.). ......! Circumnavigation of the globe.
lf‘i‘lﬁ W. Baffin (Eng.)........ Enters Baffin Bay
Le?/[alre) an.d .Schouten Round Cape Horn,
& Dirk Hartog (Dut.). . West coast of Australia.
1618 G. Thompson (Eng. mer. ) Sails up Gambia.
1642 Abel Tasman (Dut.). . Van Diemen’s Land (Tasmania) and New Zealand.
1643 SVTIESNUDILE).Lo 0. et 0 e Explores E. coast Japan, Saghalien, and Kurile Is.
1645 Deshnev (Cossack)....... chm;is East Cape of Asia from the Kolyma to the
I l‘.
1660 renCh ) o R s e, < Lake region of the St. Lawrence discovered.
1673 Marquette and Joliet (Fr )| Exploration of the Mississippi from the north.

1725-43 | Russians............... Exploration of the coasts of Siberia.

1728 and "41 Be’f‘lixslﬁirik(()? %R&S.). and % Bering Strait and the NW. coast of America.

1764-66 Byron (Eng.). . ......... Circumnavigation of the globe

1768-79 | Capt. Cook (Eng.)....... Voyages round the world. Hydrographical surveys
of the Society Islands, Sandwich Islands, E. coast
of Australia, Cook Strait in New Zealand, Antarctic

. Ocean, NW. coast of America, etc.
1770 James Bruce (Scot.). . . Sources of the Blue Nile.
i Liakhov (Russian). ...... Discovers New Siberian Islands.
1785-88 | La Perouse (French).....| North of Japan, Saghalien, etc.
1789 A. Mackenzie (Scot.). . ... Exploration of the Mackenzie River.
1792 Vancouver (Eng.)... ....| Vancouver Island circumnavigated. Discovered by
Perez, 1774. Exploration of NW. coast of America.
1795-1806 | Mungo Park (Scot.)...... Journeys and explorations in the Niger districts.
1799-1804 Al?é'er.;' o.n 'H.“I'nbo'ldt ‘f Explorations in South America and ‘‘Cosmos.”
1801-1804 | Flinders (Eng.). ........ Southern coasts of Australia,

1803-6 Krusenstern (Rus ) ..... Sulrveyq in Sea of Japan and Sea of Okhotsk, Sagha-
len, etc.

1805-9 Salt (Eng).Ary. a7l LS E Visit to Abyssinia

1807-8 Klaproth (Ger.). ........ Exploration of the Caucasus.

1819 Sir E. Parry (Eng.) .....| Parry Archipelago.
“ Sir J. Franklin. . .. ....
1825 Ri(c%ardson and Back | Coppermine and Mackenzie Rivers explored.
UDZ. e o v vt b et
1819 Long (U. S.). .. ... FOB Exploration of Rocky Mountains
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THE UNKNOWN WORLD, 1800.
THE PROGRESS OF DISCOVERY—Continued.

Date.

1819

1823
1823

1825-26
1827-8
1829

1830-32

Explorer and Nationality.

Discovery or Exploration.

Wm. Smith (Eng.).......

Wrangel (Rus.).........
Denham and Clapperton
(Engh). . #R e b
A. G. Laing (Scot.). .....
Ren?# Caillie (French). . ..
Sturtf@@ngs)=. SR

Biscoe (Eng.). ..........
Sir J. C. Ross (Eng.). . ...
Laird and Oldfield (Scot.).
Sir G. Back (Eng.) .....
Sir F. Schomburgk (Ger.).

South Orkney Islands and South Shetlands.
by Weddell in 1822.
Discovers Wrangel Land.

Lake Chad.

Reached Timbuktu from Tripoli.

Journey from Kakandy to Timbuktu and Moroeco.

Descends the Murrumbidgee and discovers the Mur-
ray River.

Enderby Land and Graham Land.

Royal Geographical Society founded in London.

Magnetic North Pole.

Exploration of the Niger and Benué.

Great Fish River.

Explorations in Guiana.

Visited

THE UNKNOWN WORLD, 1900.

The black areas are unexplored. . - %
The shaded portion represents the radius of a three weeks’ journey from London in

1800 and 1900.

— Bartholomew’s Atlas.
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THE PROGRESS OF DISCOVERY—Continued.
Date Explorer and Nationality. Discovery or Exploration.
1837 Wood (Eng.). .. . o.. .0 Sources of the Oxus.
1837-40 | D’Urville (French)....... Adélie Land. Reached 66° 30’ S. lat.
1839 J. Balleny (Eng.)........ Balleny Islands, 66° 44 S. Iat.
1839 BEyte:(Eng.). o . oifiice. Discovers Lake Torrens, S. Australia, and in 1841
journeys from Adelaide to King George’s Sound.
1840 Triimmer...............| Remains of ancient Nineveh.
1841 Sir James C. Ross (Eng.)..!| Victoria Land with volcanoes Erebus and Terror.
1841-73 D. Livingstone (Scot.). .. | Thirty years’ travel in Central South Africa.
1844-45 Leichhardt (Ger.)........ Crosses Australia, Moreton Bay to Port Essington.
1845 Sir John Franklin (Eng.). | Sails on his last voyage never to return.
1848 Rebmann and Krapf(Ger.)! Mt. Kilima Njaro. Sighted Mt. Kenia.
1849-55 Rl(cl}?;l;{:%%r and Barth | | western Sudan and Sahara.
1850 Sir R. M‘Clure (Irish). . Northwest Passage.
1852-4,1861 | Sir C. R. Markham (Eng .| Explorations in Peru. N
1856-59 | Du Chaillu (French). . ... Basin of Ogowé River, W. Africa
1858 Sir R. Burton (Scot.). . Lake Tanganyika
Speke and Grant (Brit. ) Victoria Nyanza.
1860 Sir S. Baker (Eng.)...... Explores Upper Nile. Discovers Albert Nyanza, 1864.
1862 M‘Douall Stuart (Scot.). .| Crossed Australia.
1862-63 W G. Palgrave (Eng.). ..| Journeys in Central and Eastern Arabia.
1864-66 G. Rohlfs %Ger) ......... Journey in W. Sudan by Ghadames, Murzuk, and
Wadai to R Niger.
1867-72 Rlchthofen (Ger.). . Extensive travel and exploration in China.
1868-71 G. Schweinfurth ((Jer ) Exploratjon of the Jur, Niam-Niam, and Monbuttu
countries.
1869 G. Nachtigal (Ger.)...... Exsplorations in Lake Chad region and Central Sudan
tates.
1870-1886 | Prejevalsky (Rus.) . Journeys in Mongolia, Tibet, ete.
1871-75 Leigh Smith (Eng. ) ird Exploration of N, part of Spitzbergen. Vaigats Is.
1872 Pa :lrl%?;;%)v‘jv_"_y p_r?"?‘t Franz Josef Land.
1872-76 “Cti}gﬂl(egfﬁf) . Expedl— !| Explores the depths of the oceans.
1872-76 | Ernest Giles. .. ......... Traverses Northwest Australia.
1873 Warburton (Irish)....... Crosses Western Australia from East to West.
1874-75 Lieut. Cameron (Eng.).. Crosses Equatorial Africa.

1876 De Breeze (French). . .... Explorations in the Ogowé and Gabun region,
1876-90 H. M. Stanley (Eng.)..... Congo Basin; Mt. Ruwenzori; Forests on the Aru-
wimi, etc.

1876 S"A I({;ei)l arlﬁiﬁs( E::;‘; % Grant Land. Penetrated as far N. as 83° 20’ lat.
1878-79 | Nordenskjold (Swed.)....| Northeast passage.
1878-89 Thomson (Scot.). ... .... Journeys through Masai Land, British South Africa,
< Sokoto, Morocco, etc.
1878-85 | Major Serpa Pinto (Port.).| Twice crosses Africa.
1878-92 Emin Pasha (Ger.).... ..| Travels and Surveys in Equatorial Africa. Discovery
of Semliki River, etec.
1879 Mc(’gs“f;:;) and Zwe'fel } Sources of the Niger.
1881-85 Greely (U. S - Grinnell Land and NE, coast of Greenland
1885 ‘Wiesmann (Ge 505 Across Africa from West coast, Congo Basin.
Junker %JRus ~Ger. Welle-Mobangi, etc.
1886 Pean2 (TSS)NE Byt ni g North Greenland.
1887 Ca&ﬁ Yo ung hfls band } Travels from Pekin to Kashmir.,
1893-96 Nansen (NOrwi. . % . .\ b H\lnot%nlang é:tcN, reached his *‘Farthest North” in
at
1897 Jackson (Scot.).. Surveys and explorations in Franz Josef Land.
1893-97 | Sven Hedin (Swed Explorations in North Central Asia.
1895-96 | Pr. Henri d’Orléans. Travels in Tonkin and China.
1896 Donaldson Smith (Sco Explores region of Lake Rudolf.-
1896-98 Capt. Marchand. Travels from Upper Mobangi to Fashoda.
1897 Andrée (Swed.). . Attempt to cross over the North Pole in a balloon,
with fatal results.
1897 D. Carnegie. . ..;........ Crosses We‘ztern Australia from S. to N.
1898-99 De Gerlache (Belglan). ...| ‘Belgica,” first ship to winter within Antarectic cirele.
1899 Major Gibbons. ......... Explorations in Congo and Zambezi headwaters.
1900 Borchgrevink (Brit. Ex.).! Reached lat. 78° 50’ S, via Victoria Land.
Duke of Abruzzi (Ital.)...| Reached lat. 86° 33’ N. via Franz Josef Land.
1900-02 ' Sven Hedin (Swed.)...... ! Important Journey in Central Asia.

— Bartholomew’s Atlas.
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TOTAL AREAS AND POPULATION OF THE POLAR REGIONS.

Population.
Square In er Per
Square Kilo- Thou- Square Square
Miles. meters. sands. Mile. ilo.
(1) Under no sovereignty.............. 1,103,554 2,858,210 .. | %2 i N
(2) Danish possessions on Greenland. .. . 34,015 88,100 12 0.3 0.1
(3) British possessions:
Arctic Island in North America.. . 502,354 1,301,100 il 0.00 0.00
South Georgia. . ... b AL Dlaaat X 1,573 4,075 A o s B 2 5
(4) Russian possessions in the Arctic
Ocean (New Siberian Islands). ... 14,895 38,580 o - i A
1,656,391 4,290,065 13 0.3 9.1 !

—Hiibner’'s Geographisch-Statistische Tabellen. |
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THE POLAR REGIONS.

National emulation, more particu-
larly since the great success of Nan-
sen, seems to have played the chief
role in all the recent researches un-
dertaken in the vicinity of the poles.

No fewer than three expeditions were
erganized in 1902 for the main purpose
of reaching the North Pole. Otto
Sverdrup, the Norwegian, with Nan-
sen’s old ship, the “Fram,” started in
through Smith Sound; Lieut. Robert
E. Peary, of the United States navy,
pursued a like course; while Mr. E. B
Baldwin, also an American, selected
Franz Josef Land as his point of de-
parture, although Prince Luigi, of Sa-
voy, had only just vainly attempted it.

The expedition led by Capt. Sver-
drup was incontestably the most suc-
cessful, says Dr. Herman Haack in his
Geographen Kalender. As early as
1898 his expedition was already under
way. He spent the first winter north
of Cape Sabine, where, by means of
extended sledge journeys, he explored
thes fiords of Hayes Sound, in
the following spring even advancing
as far as the west coast of Elles-
mereland. Finding the ice condi-
tions no more favorable in 1899
than in the previous summer, he
abandoned forthwith his former plan
and fixed upon Jones Sound as the
starting point for his investigations,
in the hope of finding on the west
coast of Ellesmereland a better and
freer water course to the morth than
the narrow neck of Smith Sound can
afford, which is so easily obstructed by
the pack ice from the Pole. Sverdrup
met with difficulties in Jones Sound
also, for he could push no farther
forward than Inglefeld had reached in
1852, and so he took up his second
winter quarters at the point where the
coast of Rllesmereland seemed to bend
northward, under north latitude 76
deg. 29 min. and west longitude 84
deg. 24 min.

The sledge journeys of the fall of
that year established the fact that
Ellesmereland extended much farther
westward than was supposed, and was
separated from North Kent only by
the Belcher Channel, a small arm of
the sea. In the spring of 1900 Sver-
drup continued the exploration of the
west coast of Ellesmereland, where he
discovered a deep fiord, while his as-
sistant, Isachsen, examined a large
body of land lying to the west of it.
The “Fram” being free from ice in

August, the passage through Jones
Sound was continued, but the ship
was soon fast again in the Belcher
Channel near the westernmost point of
Ellesmereland, and Sverdrup estab-
lished his third winter quarters under
latitude 76 deg. 48 min. and longitude
89 deg. The fall of 1900 and the
spring of 1901 were devoted to sledge
journeys.

Sverdrup himself continued his ex-
ploration of Kllesmereland, examining
anew and more thoroughly the fiord
which he discovered the year before,
after which he turned northward and
succeeded in reaching the most west-
erly point occupied by him in the
spring of 1899, to which he had then
proceeded from Smith Sound.

Isachsen proceeded westward and
discovered north of North Cornwall
two larger islands, exploring their
southern coasts till they turned to-
ward the north. Under latitude 79
deg. 30 min. and longitude 106 dez.,
he reached his farthest western limit,
from which point neither to the west
nor to the north was any land visible,
and from the character of the floating
ice it was not probable that any land
existed in either direction. In July of
that year the north coast of North
Devon was explored in boats.

All attempts to get the “Fram” out
of the ice having failed, Sverdrup was
compelled to pass a fourth winter in
1901-2 in this region, during which
other extended sledge journeys were
undertaken. Following the west coast
of Ellesmereland, Sverdrup attempted
to reach 80 deg. 16 min. N., 85 deg. 33
min. W., the farthest point attained by
Tieut. Aldrich, of the English Polar
Expedition of 1875-76, on the west
coast of Grinnpell Land, coming down
from the north. He was not success-
ful, however, though he penetrated as
far north as 80 deg. 37 min., which
was but a short distance from the goal.
Sledge journeys undertaken by other
participants in the expedition resulted
in the exploration of the west coast of
North Devon. In the beginning of
August, 1902, when the “Fram” was
again free from ice, Sverdrup started
immediately upon his homeward way,
reaching Stavanger on the 19th of Sep-
tember. The chief result of this ex-
pedition was the discovery of large
land areas west of Ellesmereland, and
since the discovery of Franz Josef
Land no such extension of our knowl-
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edge of these regions has been sig-
nalized.

Lieut. Robert N. Peary, U. S. N,
conceived a plan of reaching the Nortl
Pole by sledge journeys, accompanied
by no one but Esquimaux and his
black servant Henson. For this pur-
pose it became necessary to establish,
well to the south, a point of departure
that could be reached every year by a
ship, which ecould supply fresh pro-
visions and new outfittings, that were
to be pushed toward the north and de-
posited in caches along the coast. The
weak point of the scheme lay in the
faet that the advance to the farthest
points already reached required so
much time for so small a sledge
crew that further penetration into
the unknown must be undertaken
at an advanced season of the
year, when the stability of the ice
made such a movement questionable.
The winter of 1898-99 Peary passed at
Etah, on the eastern shore of Smith
Sound, in order to interest the abo-
rigines in his plan, buy dogs, and per-
fect other preparations, After his
ship, the “Windward,” reached him
with fresh supplies in the fall of 1899,
he was transported to Cape Sabine,
which he had fixed upon as the start-
ing point and base of the expedition.
Here he passed the winter of 1899-
1900. In the spring of 1900 he under-
took a sledge journey straight across
Ellesmereland, and in the fall of that
year established a line of depots to-
ward the north. In the spring of 1901
he made the first energetic move to-
ward the I’ole, which led him from
Grant Land in the direction of Green-
land. He passed the most northern
point, 83 deg. 24 min., reached by
Lockwood in the Greely expedition of
1882, and fixed, under latitude 83 deg.
39 min., the northern extremity of
Greenland. He followed the coast to-
ward the east until it began to bend
decidedly to the southeast in the direc-
tion of Independence Bay, thus estab-
lishing the insular nature of Green-
land.

On his return he made a dash for
the north and reached 83 deg. 50 min.,
the highest point thus far attained on
the American side of the polar archi-
pelago. During the spring of 1902,
Peary even exceeded this. Starting
from Cape Hekla, the northernmost
point of Grant Land, he proceeded over
the ice as far as 84 deg. 17 min., while
Capt. Markham, in 1876, succeeded
only in reaching 83 deg. 20 min. from
this side, From the European side,

however, Capt. Cagni, of the Italian
expedition, starting from Franz Josef
Land, attained the advanced position
of 86 deg. 34 min.

. Peary was obliged to make his dash
in April, and, as was the case with
Markham, he found the ice in a very
unsatisfactory condition ; the immense
hummocks of compressed drift-ice in-
creased the difficulties of travel for
both dogs and men. There were no
traces, however, of the unchangeable
paleocrystic ice mentioned by Mark-
ham, for on the return Peary met with
numerous open places and channels
which caused serious delays. No land
was visible to the morth of either
Greenland or Grant Land. In spite of
the unsuccessful termination of his ex-
pedition, Peary is still convinced that
the best point of departure is from the
American side of the archipelago, and,
moreover, that, with an early start
from Grant Land, the Pole may be
reached by sledge. Though Sverdrup
and Peary added to our knowledge of
the Polar regions, the third expedition
fitted out by Mr. Ziegler, an American,
and under the direction of Mr. Bald-
win, who started from Franz Josef
Land for the Pole, was closed without
definite results. Several small islands
were discovered; the hut in 'which
Nansen and Johansen lived in 1895-6
was again found; some scientific
events were noted; meteorological
sketches. and photographs of the
Northern Lights were made, and yet
the finality of the expedition was a
fiasco. No earnest attempt to reach
the Pole was made. Serious friction
between Baldwin and Fridtjof, the
sailing master of the expedition, is re-
sponsible for the unsuccessful termina-
tion.

Among the most important of the
Polar expeditions is that led by Baron
Toll, a Russian, for the discovery and
exploration of the island either exist-
ing or supposed to exist to the mnorth
of the New Siberian Islands. Having
twice before, in 1886 and 1894, visited
the northernmost of these islands, Toll
left Europe again in 1900 in the steam-
ship “Sarja” upon a similar quest.
Upon entering the Sea of Kara, he did
not pick up the ship which was bring-
ing him coal, and since both the con-
dition of the ice and the open sea were
favorable to his designs, he preferred
not to wait for it. Cape Tscheljuskin,
the extreme northern point of Asia,
and the intended termination of the
first  summer’s journey, was not
reached, but the condition of the ice
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compelled him to put into Colin-Archer
haven, at the entrance to the Taimyr
Straits, on September 26, where he
passed the winter.

Failing in two attempts to gain the
mouth of the Jenissei by crossing the
land, Lieutenant Kolomeizoff finally
reached it by following the coast. Dur-
ing the spring of 1901, the extent of
Taimyr Bay was carefully explored
upon sleds, and through the discovery
of the hut in which Lapten spent the
winter of 1840-1, as well as by reach-
ing the most northern station of the
Middendorf expedition of 1843, the
mouth of the Taimyr River was def-
initely fixed. The “Sarja” could not
proceed till August 25. Cape Tschel-
juskin was safely rounded and the
course set for the location where, ae-
cording to Toll’s observation in 1886,
the distant Polarland, seen as early as
1811 by Sannikow, to the north of
Kotelny, ought to be. This point was
passed without sighting the supposed
land, and a few miles before reaching
Cape Emma, the southernmost. point
on. Bennett Island, discovered by the
“Jeannette” expedition, the ice became
so packed that further progress north-
ward was impossible. On the return
voyage the ship cruised again in the
vicinity of the supposed Sannikow
land, but without sighting it. On Sep-
tember 24, 1901, the “Sarja’ froze in
at the island of Kotelny, in Nerpitscha
Bay, where the expedition passed the
winter. Whether or not Sannikow
and Toll were deceived as to what they
saw cannot yet be determined. It is
quite possible that they may have mis-
calculated the distance and that the
island may lie farther north in a sec-
tion not touched even by Nansen’s

~ solved

drift in the “Fram” during the long
winter night of his journey in 1893-4.
Being unable to get coal from the Lena
River, the ‘“‘Sarja” became unfit for
long journeys; accordingly Toll re-
upon sledge journeys to the
north, similar to those undertaken
from the “Fram” by Nansen. The
geologist, Birula, began such a journey
May 11, intending to explore the larg-
est of the New Siberian Islands. On
June 5 Toll followed him, accompanied
by the astronomer Seeberg and two
Jakuts, but touched only at the north-
ernmost point, Cape Wyssoki, which
he left on July 13, crossing the ice for
Bennett Island. Toll left Lieut. I,
Mattheissen in charge of the “Sarja,”
but August 21 arrived before any
carnest effort could be made to proceed
to New Siberia and Bennett Land to
bring back the sledge parties. About
Kotelny and Faddejew the ice was so
thick that these islands could be passed
neither to the north nor the south, and
since the open season was fast drawing
to a close, Mattheissen brought the
“Sarja” back to the Lena, where he
anchored in the bay of Tiksi Septem-
ber 8 Being too deep of draft to
steam up the river, the “Sarja” was
abandoned, and the crew, together
with the scientific collection and in-
struments, were transferred to Jakutsk
on the small steamer “Lena.”

It was expected that Toll and Bi-
rula would return to the mainland at
the beginning of winter, but Birula re-
turned in 1903, in good health, without
having seen Toll. Perhaps the condi-
tion of the ice between Bennett Land
and New Siberia prevented Toll’s re-
turn, and it was held that he would at-
tempt it again in the spring of 1903.

THE GREAT [LAURENTIAN] LAKES.

Height
Length, Breadth, Area,
Tekeny Milss. | Miles. | Sq. Miles, |2PgYe Ses

Superior. .......... Mo, LT o 1L R ey 390 160 31,420 602%
Huron (with Georgian Bay) 400 160 24,000 5763
St. Clair. 25 25 360 5701
Erie. . . . 250 60 10,000 5664
Ontario 190 52 7,330 240

Michigan. .... 345 58 25,590 578%

Lake Michigan is wholly within
with Lake Huron by the Strait of

the United States and is connected
Mackinaw.
- —_Statistical Year Book of Canada.
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ANTARCTIC EXPLORATIONS.

Though the quest of the North Pole
has monopolized the world’s attention
for more than a century, it has of late
not been entirely without a rival.
The British expedition broke the
farthest-south record by reaching the
latitude of 82 deg. 17 min. Mr. Borch-
grevink previously held the record at
78 deg. 51 min.

THE BRITISH EXPEDITION
sailed from London in July, 1901, on
the Discovery, under command of Capt.
Scott, R. N. Fearful lest the currents
might destroy the expedition, a rescu-
ing party was dispatched in 1902 un-
der Lieut. William Colbeck, who took
part in the Borchgrevink South Polar
expedition. The rescuers on the Morn-

oekercn 1030

%
¢

ANTARCTICA
Lo pmibicArm)

MAP OF THE ANTARCTIC REGIONS.

— Bartholomew's Atlas (with additions.)

e
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ing left Wellington, December 6, 1902,
and returned to the same place March
25, 1903, bringing reports of the suc-
cessful work of the main expedition.
The Discovery reached Cape Adare,
the northernmost point of Victoria
Land, January 9, 1902, and followed
the coast south; from Mt. Erebus the
ship skirted the wall of ice, discovered
by Ross, as far as longitude 165 deg.
L., where it turned more to the north.
Behind the ice wall reared the high-
lands covered with glaciers which Ross
had sighted.

Under 67 deg. N. and 152 deg. 30
min. E. the ship reached its farthest
point, whence it returned to Victoria
Land to go into winter quarters in
MacMurdo Bay, near the volcano Mt.
Erebus, in longitude 174 deg. E.

Sledge journeys began in September,
1902. The one led by Captain Scott
marched for three months, attaining a
point under 82 deg. 17 min., which sur-
passed Borchgrevink’s 78 deg. 50 min.
by nearly 3% deg. A second sledge
party, commanded by Lieutenant Armi-
tage, turned westward of Erebus, and
during a march of fifty-two days
reached an elevation of 9,000 feet. This
is the more noteworthy since all the
dogs died, supposedly from spoiled pro-
visions. The Morning found the Dis-
covery still in winter quarters, and
when the rescuers departed the Dis-
covery seemed still fast in the ice.

Late in 1903 the Morning and the
whaler Terra Nova were refitted and
started on a second expedition to the
relief of the Discovery. The latter
was found on February 14 and the
three vessels returned to Lyttleton,
New Zealand, on April 1, 1904. Among
the chief results of the expedition was
the discovery that Mount Erebus and
Mount Terror are on a small island,
and that there is a large land mass
lying west and southwest of the ice
barrier, with ice plateaus 9,000 feet
in height and peaks which reach to
14,000. It was discovered that the ice
barrier is afloat, though fed from land,
and that high land lies to the southeast
of the hitherto unknown extremity of
the barrier.

THE GERMAN EXPEDITION,
which entered the ice-pack south of the
Indian Ocean on February 13, 1902,
left it on April 9, 1903, and returned
from a voyage highly fruitful of scien-
tific results, although not comparable
with the voyage of the Discovery in
sensational experiences. Incidentally
it has swept away the Termination
Land of Wilkes, passed the winter in

the close pack, carried out numerous
and important sledge journeys, discov-
ered new land (called Kaiser Wilhelm
I1. Coast), and actually reached land
in the solitary peak called the Gauss-
berg. Balloons were used successfully
during the expedition. The farthest
south was 66 deg. 2 min., and the
ship was frozen for many months in
ice 30 feet thick.

THE SWEDISH EXPEDITION,
under Captain Otto Nordenskjold, left
Europe in October, 1901, and entered
the Antarctic regions in February,
1902. The ship returned from the
Falkland Islands to Graham’s Land in
March, 1902, went south again in the
southern summer of 1902-1903. With
the assistance of the Swedish govern-
ment the Norwegian steamer Frithjof
was dispatched for the relief of the
Antarctic, whose commander, by the
way, is Captain Larsen, well known
for his Antarctic voyage in the Jason.
To the Republic of Argentine, which
sent the gunboat Uraguay, belongs the
honor of having rescued the Swedish
expedition, which was found at Snow
Hill on Louis Philippe Land in des-
perate straits, their vessel having been
crushed by the ice and sunk on Febru-
ary,12, 1903.

THE SCOTTISH EXPEDITION,
on the Scotia, under the command of
Mr. W. S. Bruse (formerly of the
Jackson-Harmsworth expedition), set
sail on November 3, 1902, for what is
known as the Weddell quadrant of the
Antarctic regions, with the intention
of following in the wake of Captain
Jas, Weddell, who reached a high
southern latitude in open sea. This
route was advisedly selected, as the
Scottish expedition is devoting its at-
tention to oceanographical work. Cap-
tain Robertson, the well-known whal-
ing skipper, commanded the Scotia.
Contrary to expectation, the Scotia
wintered in the ice, and no further
news of her has yet been received.

THE FRENCH EXPEDITION,

under the command of Dr. Charcot,
sailed from Havre in August, 1903, to
explore Alexander Land. The origi-
nal plan of the expedition was to ex-
plore Nova Zembla, but just then the
Swedish expedition was causing a
great deal of anxiety, and it was de-
cided to direct the expedition_ toward
the South Pole in search of Norden-
skjold. The rescue of the Swedish ex-
pedition then left Dr. Charcot free to
make explorations in Antarctic re-
gions.
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AREA AND POPULATION OF THE PRINCIPAL COUNTRIES
COMMERCE WITH
Revised and Corrected by the Bureau of

Area and Population.
Countries. Popula-
Area. Population. tion per
Square
Mile.
; Sq. Miles.
Aligenting i Tk, 0 | A, 1,135,840 4,794,000 4,22
Australasia: Commonwealth. 2,972,573 3,772,000 1.27
New Zealand. 104,751 788,000 7.52
Austria-Hungary. 241,333 45,405,000 188.14
21 115,903 2 26,151,000 225.63
21 125,430 22 19,254,000 153.51
11,373 6,694,000 588.59
703,604 1,816, 258
3,219, 14,334,000 4.45
British colo: es, n. 951,333 14,434,000 15.17
Bulgaria. . \ f 3,744,000 98.33
Canada.. .. 3,048,710 5,457,000 1.79
Central Am g 13, 13.61
46,774 1,647,000 35.21
Honduras. 46,250 75,000 16.76
Nicaragua- . 49,2 18 500,000 10.16
San Salvado 7,225 1,007,000 139.38
279,901 3,051,000 10.90
1,532,420 407,253, 265.76
504,773 9 4,000,000 7.9
43,000 1,573,000 36.58
15,360 2,465,000 160. 48
116,000 1,204,000 10.38
383,900 9,734,000 25.36
144,255 2,744,000 19.02
207,054 38,962,000 188.17
184,474 4,739,000 25.69
......... 1,000 1,900,000 37.25
French colonies, 3,375,602 26,427,000 7.83
French East Indies © 461,196 18,346,000 39.78
German Empire. . 208,830 58,519,000 280.36
German coloni 1,025,829 13,543,000 13.20
Greece. . .... 25,014 2,434,000 97.31
031 b 10,204 1,294,000 126.81
India, British 1,766,642 294,361,000 166. 62
takyl . & 110,646 32,475, 293.50
Japan....... 147,655 45,862,000 310.60
Formosa. 13,458 2,706,000 201.07
Korea. .. .. 84,4 9 12,000, 142.18
Mexico. .. ... 767,060 13,545,000 17.65
Netherlands. . 12,563 5,347,000 425,61
736,400 35,736,000 48.53
124,130 2,263, 18.23
97,722 636,000 6.51
628,000 9,500,000 15.13
713,859 4,610, 6.46
36,038 5,429,000 150.65
,700 5,913, 116. 63
8,660,395 141,000,000 16.28
,045 610, 0
18,630 2,536,000 136.12
236, ,000, 21.19
194,783 18,618,000 95.58
172,876 5,199,000
X 3,356,000 210.07
1,115,046 24,932,000 22.36
121,371 41,961,000 345.73
United States. ...... 8 3,025,600 80,372,000 26.56
Philippine Island: ]15 000 ,590,000 66.00
Uruguay. . . 72,210 959,000 13.28
Venezuela. . 593,940 2,445,000 4.12
3 e RS S R RS e 1 41,414,336 1,508,659,000 |..........

1 Exclusive of intercolonial commerce, but including gold and silver. 2 Including gold
5 French Africa. ¢ Includes French possessions in India and French Indo-China, viz.,
the feudatory States. 8 Included under Sweden. 8 Exclusive of Alaska and Hawaii.
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OF THE WORLD, THEIR TOTAL FOREIGN COMMERCE, AND
THE UNITED STATES.

Statistics, Department of Commerce and Labor.

Foreign Commerce.

Commerce with the
United States.

‘ L
Excess of Exports from | Imports into
Year. Imports. - Exports. Exports ( +) or| United States | United States
. Imports (—). to. from.
Dollars. Dollars. Dollars. | Dollars, Dollars.
1902 99,433,000 173,205,000 | + 73,772,000 9,808,529 10,396,873
1902 1 203,644,000 1213,713,000 | + 10,069,000 28,101,784 2 13,845,001
1902 255,121,000 2 66,403,000 | + 11,282,000
1902 349,228,000 388,460,000 | + 39,232,000 6,672,580 10,093,346
1902 459,472,000 371,620,000 | — 87,852,000 43, 515 112 17,912,084
1902 5,587,000 11,076,000 | + 5,489,000 76,926 1,731
1902 113,288,000 177,323,000 | + 64,035,000 11,155,565 71,583,086
1902 475,370,000 280,744,000 | — 194,626,000 57,886,757 22,875,024
1902 13,751,000 20,011,000 | + 6,260,000 |.............. . 0eieiia...
31903 224,814,000 196,161,000 | — 28,653,000 123,472,416 54,660,410
1902 ,415,000 5,661,000 | + 1,246,000 1,697,043 31291,545
1900 3,018,000 7,134,000 | + 4,116,000 1,128,418 . 2,190,145
1902 1,672,000 2,357,000 | + 685,000 69,96 1,136,220
1901 2,185,000 3,243,000 | + 1,058,000 1,364,518 2,199,313
1902 2,624,000 3,926,000 | + 1,302,000 68,329 83,459
1902 48,336,000 67,846,000 | + 19,510,000 3,753,222 7,155,839
1902 198,364,000 134,720,000 | — 63,644,000 22,698,282 26,182,113
1898 10,695,000 18,487.000 | + 7,792, 2,923,404 3,140,043
31903 ,826, 77,849,000 | + 19,023,000 21,769,572 62,341,942
1902 116,726,000 85,730,000 | — 30,996,000 14,812,900 68,4
1902 7,029,000 8,811,000 | + 1,782,000 1,347,850 1,823,166
1902 73,229,000 87,081,000 | 4+ 13,852,000 667,577 10,854,628
1902 45,191,000 39,117,000 | — 6,074, “) 4
1902 848,026,000 820,671,000 | — 27,355,000 70,497,327 87,895,253
1902 64,228,000 60,804,000 | — 3,424,000 5'386,758 5'461,102
1901 12,483,000 7,551,000 | — 4,932,000
1901-2 46,808,000 35,806,000 | — 11,002,000 2,785,418 1,088,493
1902 41,964,000 40,677,000 | — 1,287,000 62,361 3,873
1902 1,340,178.000 1,113,313,000 | — 226,865,000 174,264,495 111,999,904
1901 8,9 1497, = ,472,000 30,949 11,702
1902 26,034,000 15,466,000 | — 10,568,000 369,919 1,229,144
1901 5,500,000 12,760,000 | + 7,260,000 1,956,343 1,127,641
1902-3 255,614,000 408,396,000 | + 152,782,000 4,866,683 51,831,665
1902 342,718,000 284,177,000 | — 58,541,000 33,135,512 33,612,864
1902 135,322,000 127,326,000 | — 1996,000 21,622,603 40,597,582
1902 ,030,000 ,881,000 | + 1,851,000
1902 6,744,000 4,142,000 | — 2,602,000 957513000 0 -G R Y.
31903 74,690,000 88,200,000 | + 13,510,000 42,227,786 2 61,802,902
1902 867,308,000 732,975,000 | — 134,333,000 74,576,164 20,899,588
1901 86,894,000 98,724,000 | + 11,830,000 2,210,963 15,343,948
1902 77,779,000 45,687,000 | — 32,092,000 8 B
1902 2,270,000 3,787,000 | + 1,517,000 14,815 3,890
1902 23,703,000 13,243,000 | — 10,460,000 |....... ... ... c..e.coeio.on
1902 21,062,000 17,938,000 | — 3,124, 2,573,289 2,826,493
1902 60,044, 30,710, — 29,334,000 2,915,897 3,229,813
1902 54,686,000 72,340,000 | + 18,654,000 138,635 65
1901 305,614,000 392,215,000 | + 86,601,000 7,518,177 7,262,757
1901 2,987,000 ,224, + /237,000 1,700,371 3,361,319
1902 ,650,000 13,920,000 | + 5,270,000 33,149
1902 15,782,000 21,103,000 | + 5,321,000 |. ..ot foae e
1902 175,487,000 161,297,000 | — 14,190,000 8,787,621
1902 134,605,000 105,154,000 | — 29,451,000 4,193,307
1902 217,803,000 168,741,000 | — 49,062,000 19,864,767
1898-99 117,134,000 59,072,000 | — 58,062,000 2,359,830
1902 2,571,416,000 1,379,283,000 | —1,192,133,000 180,249,114
31903 1,025,719,000 1,392,231,000 | + 366,512,000 |. .. .voo.nerioforenn s RIS
31903 2,972,000 31122,000 | + 50, 4,038,909 11,372,584
1902 . 24,565,000 33,656,000 + 9,091,000 1,549,812 2,830,069
1898 1 8,560,000 - 14,900,000 | + 6,340,000 2,736,726 6,609,919
.......... | 11,621,366,000 | 10,266,667,000 | —1,354,699.000 ' 1,356,965,925 1,003,224,820
and silver. 22 Not included in ‘total. 3 Year ending June 30. * Included under Russia.

Cochin China, Tonkin, Annam, Cambodia, and Laos.
9 Estimated

7 Includi

ing area and population of
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CHAPTER II.

SHIPPING AND YACHTS.

SUMMARY OF SHIPPING.

The growth of our merchant marine
is slow, and is in no sense commensu-
rate with our phenomenal advance-
ment in manufactures and commerce.
At the same time, it is a fact worthy
of note that the documented tonnage
of the United States on June 30, 1903,
for the first time in our history exceed-
ed 6,000,000 gross tons register, com-
prising 24,425 vessels of 6,087,345
gross tons. These figures do not in-
clude 1,828 yachts of 74,990 gross tons.
The total shipping of the United King-
dom for 1902 was 20,258 vessels, of
15,357,052 gross tons (vessels of Brit-
ish colonies number 15,533 of 512,268
net tons). On January 1, 1902, the to-
tal shipping of the German Empire was
6,024 vessels of 3,503,001 gross tons.
The shipping of the United Kingdom
and Germany is largely employed in
developing foreign trade. The ship-
ping of the United States is almost
wholly a part of our domestic trans-
portation system. On June 30, 1903,
5,141,037 gross tons were engaged in
transportation and coastwise trade,
879,264 gross tons were devoted to
foreign trade, and 67,044 to fisheries.
The distribution of our tonnage on
June 30, 1903, was: Atlantic Ocean,
3,157,373 gross tons; Pacific Ocean,
812,179 gross tons; the Great Lakes,
1,902,698 gross tons; Mississippi sys-
tem, 215,095 gross tons. Our ship-
ping on the Pacific has increased more
rapidly than on the Atlantic. In re-
gard to motive power, 3,408,088 gross
tons were propelled by steam, and 1,-
965,924 gross tons were sailing ves-
sels, and 713.333 gross tons of canal-
boats and barges were variously pro-
pelled. As regards the materials of
construction, 2,440,247 gross tons were
of iron and steel construction, and 3,-
647,098 gross tons were of wood. The
following table shows the geographical
distribution, motive power, and ma-
terial of construction of American
shipping June 30, 1903.

17

American Shipping. |Number. Tg’::ze'
GEOGRAPHICAL DIS-
TRIBUTION.
Atlantic and Gulf coasts.| 17,218 | 3,149,711
Porto Rico. ... ........ 59 7,662
Pacific coast. .......... 2,575 775,859
Hawaiian Islands.. s 69 36,320
Northern lakes......... 3,110 | 1,902,638
Western rivers. . ....... 1,394 215,005
et b 1 G B 24,425 | 6,087,315
POWER AND MATERIAL.
Sail;
Wood A= stams iy Rk 16,187 | 2,391,017
Iron and steel. . ...... 184 288,240
Totallyl 535 % a3 16,371 | 2,679,257
Steam:
God.{ra X JEAST 18 6,675 | 1,256,081
Iron and steel. ....... 1,379 | 2,152,007
PIotals . Tk ML g 8,054 | 3,418,088
Canal boats. . .......... 695 78,406
IBBEGO8e .4 & o5 « orivet s ST 2,840 634,927
T otals 4. Avaleil 3,535 713,333
CONSTRUCTION DURING
THE YEAR 1903.
Geographical distribution.
Altantic and Gulf coasts. 847 244,860
Pacific coast. .......... 191 43,336
Northern lakes......... 123 136,844
Western rivers. . ....... 150 11,112
hotal eSS S 1,311 436,152
Power_and material.
il:
a%?Vood ............... 466 717,795
(S, e SV oys Y 4 12,184
Steam
%%oo ............... 451 31,674
Iron and steel. ....... 100 240,107
(I;anal DoauS it IR 19 ,215
PR oo, Mg 27 | 66,249
(S R R R 4 5,928_
ROtal i FS bt iets Godde o 1,311 436,152
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During the years 1902 and 1903,
nearly 100,000 tons of large ocean-go-
ing steamers have been added to our
registered fleet.

The subject of the losses of vessels
fromn various causes is a most impor-
tant one. During the year ending
June 30, 1903, 487 vessels of 107, 081

" gross tons were reported. The num-
ber and rig of vessels lost is shown
by the annexed table:

nearby countries. The excellent light-
house system of the American coast and
care in navigation have, however, over-
come liability to accident from the na-
ture of our trade along the coasts.
Collision differs totally from stranding
in that, for its prevention, one must
look to the navigating officers. The
figures show that superior care and 1n-
telligence are possessed by the navi-
gatlng officers of American steamers.

Rig. | Stranded. | Collision. | ~ Fire, | Foum- | Aban- | g0,
R =) L 21 8 49 Rl HleE e YL 106
R i e 153 25 61 107 13 359
Unrigged........... ] 3 2 108 sl 22
o s s o e R 36 112 145 13 487

The very heavy percentage of loss
of steamers by fire discloses unsatis-
factory attention to duty in the hold
or insufficient fire apparatus, or both.
The table given includes lost American
vessels of all sizes on the rivers and
lakes of the country, as well as salt
water. For comparison of the relative
losses of the merchant shipping of the
United States and foreign nations, the
most complete figures are those of the
“Bureau Veritas.” They cover only
sea-going steamers of over 100 gross
tons and sea-going sail vessels of over
50 met tons. The proportion of for-
eign vessels on the ocean is so great
and of American vessels so small that
the figures do not clearly disclose the
relative security of navigation under
various flags and laws. Figures show
that American sea-going vessels from
1896 to 1903 have been less liable to
accident but more liable to total loss
than foreign steamers, while American
sea-going sail vessels have been more
liable both to accident and loss than
foreign sea-going sail vessels. The
losses of both steamers and sail vessels
of all nations are due, of course, more
to stranding than to any other cause,
as it accounts for 47 per cent. of the
losses of American sea-going steamers
and 53 ‘per cent. of the losses of
American sea-going sail vessels.
The losses of foreign steamers are
44 per cent., and tHe losses of for-
eign sail vessels 46 per cent. There
is a special reason why American ves-
sels are more liable to stranding
than the vessels of other nations which
conduct the world’s deep-sea trade.
American vessels are seldom found in
midocean on long voyages. Their
course is usually along our own coasts
in the domestic trade, or in trade with

The third cause of loss and accident
in the 01de1 followed by the ‘Bureau
Veritas” is fire. The element of di-
rect human responsibility ‘in the case
of fire is considerably greater than in
cases of collision, where fog and the
fault of the second party to the colli-
sion may ploduce disaster, and is
much greater than in cases of strand-
ing, where fog, defective charts, and
an inadequately lighted coast add to
the perils which stress of weather al-
ways creates. Afloat or ashore fire
seems usually to be a peril to life and
property, to be guarded agalnst only
by a higher degree of men’s watchful-
ness or by better extinguishing ap-
pliances. Each vessel is separated
usually by the water from every other
vessel as buildings ashore are not sepa-
rated, so that extra precautions should
produce better results with ships than
with buildings. The American steam
fleet contains a considerable propor-
tion of wooden hulls, while foreign
steamers are usually steel. Still it is
not pleasant to notice that.while the
loss of 18 per cent. of lost American
steamers may be charged to fire, the
loss of only 4 per cent. of lost’ For-
eign steamers is charged to this cause;
that while 8 per cent. of damaged
American steamers suffered from fire,
only 5 per cent. of foreign vessels came
from this cause; that 4 per cent. of
lost American sail vessels were burned
and only 2 per cent. of lost foreign
sail vessels were burned. The only re-
lieving feature of these particular fig-
ures is that the provortion of accidents
from fire to American sail vessels—3
per cent, of the total—was the same as .
to foreign vessels. The situation dis-
closed may be corrected. Whether that
correction should come from the under-
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writers or from the Government in its
legislative or executive branch is not
now considered.

Collision to a great extent, and fire
to a greater extent, cause loss or acci-
dent to vessels mainly through lack of
skill and vigilance of the officers and
crew. Except where caused by unu-
sual storms or waves vessels founder,
on the other hand, on account of struc-
tural weakness of the hull. This
weakness may be inherent and the
fault of the builder, or it may be due
to age and inadequate repair, the fault
of the owner. In rare cases a new ves-
sel, splendidly built, may yield to the

tempest. The separation of causes of
loss by the “Bureau Veritas” into
foundered, abandoned, and missing,

while proper enough from the point of
view of the statistician, is not wholly
satisfactory to those required to deal
with facts from the point of view of
possible remedy. The three classes,
foundered, abandoned, and missing,
really constitute one class for remedial
purposes. That class consists of ves-
sels which, on account of defects of
the hull, are lost at sea. Most of
them founder. Some of them are
abandoned by their crews and the ship
does not actually go down before their
eyes. All of these ultimately go down
except the proportion kept afloat by
their cargoes, such as lumber-laden
schooners. This small proportion con-
stitutes the class known as ‘“derelicts.”
Leaks (defects in a vessel’'s bottom)
cause about 2 per cent. of the accidents
to American steamers and to foreign
steamers. Leaks, again, cause 20 per
cent. of the accidents to American sail
vessels, and only 15 per cent. of the
accidents to foreign sail vessels.
Stress of weather or storms ac-
counted for 10 per cent of the acci-
dents to American steamers, 13 per
cent. of accidents to foreign steamers,
30 per cent. of accidents to American
sail vessels, and 35 per cent. of acci-
dents to foreign sail vessels. Doubt-
less the excellent system of weather
reports and storm warning along the
American coasts helps to produce this
favorable showing for American ves-

sels. The principal cause of accidents.

to American steamers lies in the en-
gines and boilers to which 29 per cent.
of our steamer accidents are charged,
compared with 24 per cent, for for-
eign steamers. Collision (31 per cent.)
is the principal cause of British steam-
er accidents; stranding (31 per cent.)
of German accidents. Accidents to
engines and boilers may be due to de-

fective original construction, to inade-
quate repairs, or to faults of the men
in charge of them. Generally speak-
ing, American machinery holds a
high place in the world’s esteem, and
)vhxlg positive evidence is not at hand,
it still seems probable that American
marine engines and boilers are equal
to those of foreign make. If that be
so then the large proportion of acci-
dents from engines and boilers must
proceed from one or both of the other
two causes mentioned. The returns
of the number of men including mas-
ters required to man the documented
fleet of merchant vessels and yachts
of the United States report crews ag-
gregating 135,828 men, 88,249 men be-
ing engaged on steamers, while the
crews of sailing vessels number 435,-
030 men, and unrigged boats require
2,549 men to man them. These fig-
ures are only for the crews reported.

Returns for 1903 show that 3,086
American steam vessels, including
yachts, aggregating 2,994.866 gross
tons, are propelled by engines aggre-
gating 2,369,202 indicated horsepower.
The figures indicate an annual con-
sumption of about 10,000,000 long tons
of coal for fuel on these steamers, and
the employment on board of about 20,-
000 men as firemen and trimmers. The
total number of steam vessels (includ-
ing motor launches) on June 30, 1903,
was &,801 of 3,459,644 gross tons, so
that the figures stated cover 86 per
cent. of our steam tonnage, including
yachts. In the navy 207 steam vessels
of 206,953 tons (displacement) are
propelled by engines of 624,745 indi-
cated horse-power.—Condensed from
the Report of the U. S. Commissioner
of Navigation,

Flag Day.—Flag Day is June 14.
“0Old Glory” was 127 years old on June

’

NATIONAL SWISS RAILWAYS.

Four of the chief railway lines in-
Switzerland—the Central Suisse, the
Nord. Est, the Union Suisse, and the
Jura-Simplon—have been nationalized.
There only remains the St. Gothard
Company. The existing concession
will be renounced 19035, and the pur-
chase price fixed on the basis of the
average returns of the 10 years pre-
ceding 1894-1904.
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STATEMENT OF NUMBER AND

NET AND GROSS TONNAGE OF

STEAM AND SAILING VESSELS OF OVER 100 TONS, OF
THE SEVERAL COUNTRIES OF THE WORLD,
AS RECORDED IN LLOYD'S
REGISTER FOR 1903-4.

Steam. Sail. Total.
g N (6] Num- | N T
aNum- TroSs ANum- | um- on-
ber. | Net Tons. Tons. ber. |Net Tons.| “por | nage.
British:
United Kingdom. . .... 7,530 | 8,233,721 | 13,410,894 | 1,622 | 1,478,677 | 9,152 | 14,889,571
Colonies.............. 1,023 466,732 82,688 959 334,115 | 1,982 1,116,803
- 1 R YA Sy 8,553 8,700,453 | 14,193,582 | 2,581 | 1,812,792 (11,134 | 16,006,374
American (United States):
SN IR PRIE = et T 862 810,003 1,220,995 | 2,119 | 1,259,986 | 2,981 2,480,981
ke v g bl e s K 349 756,470 1,001,072 56 129,903 405 1,130,975
RO | el 1,211 1,566,473 2,222,067 | 2,175 | 1,389,889 | 3,386 3,611,956
Argentine. ............. 119 44,678 70,862 99 24,918 218 95,780
Austro-Hungarian. . ..... 267 348,461 557,745 29 20,952 296 578,697
Balgian. . S0H U S0 112 103,459 156,559 2] 488 114 157,047
Brazilian. . ............ 228 84,110 132,107 90 22,979 318 155,086
Chilean: s i 47 5340, e 49 42,164 67,186 59 36,572 108 103,758
GRimeser: P Se st o 45 38,807 WO A . il s A 45 60,491
Cubaa, =, . T 41 24,703 38,550 12 2,324 53 40,874
IDamIShY. " RS 1 =2 % 385 283,490 483,968 414 97,279 799 581,247
Dutehffies, SHENEw = 360 387,800 613,219 98 45,626 458 658,845
Brenchstd il Mgy & 717 584,180 | 1,153,761 638 468,255 | 1,355 | 1,622,016
NEPINATT Gt e bk o 1,425 1,720,106 2,794,311 473 488,936 | 1,898 3,283,247
GraelcE FIITIEey ISt 199 205,996 ,895 192 52,304 391 378,199
;0 L e G N 365 448,704 704,109 861 476,226 | 1,226 | 1,180,335
Japanese. .. ............ 544 366,232 585,542 | 1,042 141,276 | 1,586 726,818
Mexican. ... .... 3 9, 15,210 16 48 18,8
Norwegian. .. .... 962 570,869 935,229 | 1,256 718,511 | 2,218 | 1,653,740
Philippine Islands. d 92 27,035 43,138 37 5 129 51,399
Portuguese. . .... : 48 32,642 51,217 152 50,087 200 101,304
ussian. ...... S 573 354,539 578,343 726 231,305 | 1,299 809,648
Spanish. . 459 461,333 720,822 136 43,625 595 764,447
Swedish. . 750 308,623 502,581 764 218,535 | 1,514 721,116
Turkish. . . . 125 57,970 92,869 216 61,625 341 154,494
@thercountries.. . .. 5. 7 I EeE O I NG AR Nag 23,330 15 5,333 47 28,663
Total, including coun-
tries not specified. .. . 117,761 | 16,822,466 | 27,183,365 112,182 | 6,459,766 129,943 | 33,643,131

THE WORLD’S LARGE AND FAST OCEAN STEAMSHIPS.

The following table shows the sea-
going screw steamships in the world of
12 knots or upward, and of 2,000 gross
tons or more, recorded in Lloyd’s Reg-
ister on July 1, 1903 including a few
vessels building at that time. While
in tonnage these vessels are about one-
fourth of the world’s sea-going steam
tonnage, in efficiency, due to their size
and speed, they represent more nearly
one-third of the effective ocean-carry-
ing power of the world in the general
foreign and colonial carrying trade,
and probably 85 per cent. of the
world’s foreign passenger trade.

1903.
Speed.
l\{)‘:ﬂ' Tons.

Twenty knots and over. .. .. 20 236,114
Under 20 and over 19 knots. 9 63,219
Under 19 and over 18 knots. 24 191,454
Under 18 and over 17 knots. 56 378,197
Under 17 and over 16 knots. 80 550,315
Under 16 and over 15 knots. 98 509,479
Under 15 and over 14 knots.| 154 766,719

" Under 14 and over 13 knots.| 379 | 1,886,602
. Under 13 and over 12 knots.| 502 | 2,079,775
Total................1 1,322 16,661,874
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e The following table classifies these vessels in 1903, according to speed and
ag:

Speed in Knots.
Flag.

20 19 18 17 16 i5 14 13 12 [Total.
17 25 40 38 80 | 197 | 308 712
3 o A8 7 8 9 38 68 140
3 9 15 26 27 28 17 129
..... 19 5 1 3 42 39 113
.......... 2 Y Sl 2 20 32
.......... 2 2 5 6 7 23
L) e a5 (PR N T 0 LR 1
BEMIER.Y. . ... e ) L SRR e 1 9 6 10 12 38
JAPANESE. < = . n ol <ot Tk R 3 2 3 7 24 6 45
Anstro-Hungarian. ..o/, b S0 SO e e 2 3 2 11 6 24
Panish. .ol L 23 et SRl S S S 3, T SR e et B X 3
Dateh, . oL s D o el T R R Vg R 5 6 3 14 28
BBIgIAN. . .« .. . iR e, el o Bl R | S il [0 T 9 2 13
Tliown. . .. ..... s caced o G TR et s A L 5 () R 1 10
Peacknguese. . . .. .. 0.0 Aedl o0 SRR e R L o e CAFL Y P S 6
BTAZITIOT. 1. . o o 2 i foharem < e il s ael] i oy 8 o SN A [ ot 5 R el B BRAL 3
Azgentine: .. . ..o AR ST SO R R 1 AR S S EL A 2
Total.= L griae AL S SEsa 38 20 9 24 56 80 98 | 154 | 379 | 502 1,322

MOTIVE POWER AND CHIEF MATERIALS OF CONSTRUCTION OF
THE WORLD'S MERCHANT MARINE.

MOTIVE POWER.

Total Vessels. Steam. Sail.
Year. :
1\{)‘:;1' ’ Tons, P{)‘é‘:" %zgsss Net Tons. 1\{)‘;‘;" Net Tons.
e S AN 32,298 | 22,151,651 11,108 12,985,372 8,295,514 | 21,190 9,166,279
PRI L 30,368 | 25,107,632 @ 13,256 | 16,887,971 | 10,573,642 | 17,112 8,219,661
OO . 28,422 | 29,043,728 15,898 | 22,369,358 | 13,856,513 12,524 6,674,370
I o S A e 29,943 ‘ 33,643,131 | 17,761 | 27,183,365 | 16,822,466 | 12,182 6,459,766
Recorded in Lloyd’s, 100 tons or over.
CONSTRUCTION.
Total Vessels. Steam. Sail,
Year.
I‘{;::" Tons. I‘{)‘é’?’ Gross Tons. 1\{)‘;’;" Net Tons.
1890: A 0Tl o IR 3550 1,362 1,646,809 880 1,328,541 482 318,268
3% AR IS i S Y e £ 794 1,211,615 629 1,114,019 165 97,596
FO00 S R i A 1,285 2,268,938 966 2,046,339 319 222,599
10107 & VA ST T o, T et 1,336 2,346,315 900 2,218,600 436 285,340

Vessels built in the world (/over 100 tons), according to Lloyd’s (including vessels not
recorded in Lioyd’s).
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FOREIGN CARRYING TRADE—UNITED STATES.

The following

statement of the
value of imports and exports carried
in United States and in foreign ves-

sels, and the tonnage of entries and

clearances from 1821 to 1903, is fur-
n‘mhed by the Bureau of Statlstlcs
Treasury Department :

Imports. Exports.
Fiscal Year— | In Cars and |In American| In Foreign | In Cars and A s .
Other Land | Vessels. Vessels. | Other Land “v mierican| In Foreign
Vehicles. Vehicles. essels. Vessels.

.| $58,025,890 | $4,559,825 $55,175,572 $9,798,410
91,902,512 4,437,563 f 88,799,749 | 10,735,639
66,035,739 4,481,181 63,882,719 9,966,789
135,288,865 14,606,877 94,135,191 27,558,386
92,802,352 14,339,167 105,622,257 26,463,689
102,438,481 14,816,083 86,942,442 27,704,164
139,657,043 38,481,275 99,615,041 52,283,679
202,234,900 59,233,620 203,250,562 71,906,284
228,164,855 | 134,001,399 279,082,902 121,039,394
74,385,116 | 174,170,536 93,017,756 | 262,839,588
153,237,077 | 309,140,510 199,732'324 | 329.786,97%
1875.%, Sou w2 $13,083,859 | 157,872,726 | 382,949,568 | $7,304,376 | 156,385,066 501,838,949
1880: . . v, 15,142,465 | 149,317,363 | 503,494,913 5,838,928 | 109,029,209 720,770,521
1886, .~ ok 21,149,476 | 112,864,052 | 443,513,801 24,183,299 82,001,691 636,004,765
WEHI ., N 40,621,361 | 124,948,948 | 623,740,100 | 32,949,902 77,502,138 | 747,376,644
18055 - ! 33,201,988 | 108,229,615 | 590,538,362 | 49,902,754 62,277,581 695,357,830
1900: 575 2003 44,412,509 | 104,304,940 | 701,223,735 | 110,483,141 90,779,252 | 1,193,220,689
1903: .. S35 e 66,208,195 | 123,666,832 | 835,844,210 | 138,851,301 91,028,200 | 1,190,258,178

Note.—The amounts carried in carsand other land vehicles were not separately stated
prior to July 1, 1870. Exports are stated in mixed gold and currency values from 1862 to 1869

mnclusive.

PANAMA ROUTE.

The following table shows the dis- | North and South America, Europe and
tances by the proposed Panama route | Africa, to San Francisco and Val-
from some of the principal seaports of | paraiso.

(Nautical miles.)

l;émama I;%nama Pﬁ.na,ma P}%nama

oute, oute, oute. oute.

i San Fran- Valpa- o San Fran- Valpa-

C18CO. railso. €18CO0. raiso.
Il adct o o 5,604 5,210 Hamburg. . ........ 8,423 7,729
Portland, =5 . 5,471 4,781 Bremen............ 8,419 7,725
Boston. . WA ) 5,425 4,735 Amsterdam. ... .... 8,202 7,508
New York.......... 5,278 4,584 Antwerp........... 8,172 7,478
Philadelphia. ....... 5,267 4,573 IS NS B8 o0 6 6 0S 7,959 7,265
Baltimore. ......... 5,320 4,626 Marseilles. . ........ 8,367 7,673
Charleston. .. ...... 4,915 4,221 London. . 8,145 7,451
Savannah.,. =L .. .. 4,920 4,226 Liverpool 7,907 7,213

ey Westl. v, .. ... 4,428 3,744 Glasgow. . . L - 7,890 7,186
Pensacola.......... 4,696 4,002 Dublm: s e85 7,823 7,129
Mobile: .S mirns. . 4,723 4,029 FSbones 5. Sl 4.0 7,502 6,813
New Orleans. ... ... 4,732 4,038 (braltars S=Sed o 7677 6,983
Galveston. . ........ 4,833 4,139 Barcelona. ......... 8,191 7,497
Hayana i oumts: .« o 4,365 3,671 ADles) Aot e . 8,663 7,969
San Juan (P. R.).. .. 4,335 3,641 Driesfel . =t o e A 9,358 8,664
Buenos Ayres....... 8,732 8,038 Constantinople.. . ... 9,514 8,820
Montevideo. ... .... 8,632 8,038 Alexandria......... 9,482 8,788
Rio Janeiro......... 7,642 6,948 BortiSaidib. s 9,610 8,916
St. Petersburg. .. ... 9,238 8,544 Palermo. 5. e e 8,605 7,911
Stockholm . ........ 8,940 8,246 Free Town. ........ 7,160 6,468
Copenhagen. ....... 8,503 7,809 Cape Town. ........ 97605 [ SR

* New York to San Francisco via Magellan Straits, 13,090.
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PANAMA e dOMis TOTAL LENGTH.

N'CAR’AGUA 186 .53 MiLes
LENGTH & SHARPNESS OF CURVATURE .

TOIAL LENGTH 22. 85 Mues. »
TOTAL NO.or DFGRIES 777 °

A7LAN7/0

s MEA/V SEA LEVEL O.

P& 7IME OF TRANSIT s

VANIST 1M, =" JANEPLSAM,
'\

s

<o-2=----878 KNOTS GAIN=====- >

el v irems AN 2R AN FOR G KN OV E GG E IR L e

DIAGRAM SHOWING SUPERIOR ADVANTAGES OF THE PANAMA CANAL
OVER THE NICARAGUA CANAL.

PANAMA, SUEZ, AND CAPE OF | WORLD’S OUTPUT OF TONNAGE.
GOOD HOPE ROUTES. =

The following table gives the dis- | Countries. '1903. ' 1902,
tance from New York to ports named

by the routes specified: Tons. Tons.
gmted Kingdom. . .... l,ézlgil),ggg 1,3;3,043

8 e CTINANY. . . o oo v aoees 9 ,35
From 1;/;,?_ SVia ‘O}a(%:‘)%e EnhteddStates > 42%,13% | 3;)%,51)88

uez. ollan 5 ¥

— Hope. | France.. 107,431 | 1891930
New York to— o 8 S Rk 5%'3?9 e 4
Tiottarnn ) s 10,908 | 12,914 | 15,063 %‘S{g‘fﬁéf‘ nd e ] S bR
Shanghai....| 10,828 | 12,187 | 14,446 | Denmark. ... ........ 23,849 | 221440
Tokyo. . .. .. 9,692 13,019 15,178 Austria-Hungary. .. ... 37,208 20,900
Manila...... 11,412 11,435 13,555 e R R 63,726 2.740
Melbourne. . 9,911 12,737 12,206 Spain and Portugal. . .. 2,040 2,040
Th 47 t hi d GTEREC 7. oo 4% whie e v s 9.2 200
ere are steamships engage in Canada. .. b 45 &0 . 13,252 13,500
cable-laying and repairing. Japan (European). 35,411 35,570
—_— China (European) 6,631 3,820
The longest submarine telephone | Hongkong (European). 4,300 |.........
cable is on the London-Brussels route. | Singapore (European).. 2,319 3,000
Other countries. ...... 16,000 10,000

It extends from St. Margaret’s Bay to
La Panne, a distance of 54 miles. —London Statist.
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DIMENSIONS OF THE LARGEST FAST OCEAN STEAMERS.

The largest and in many respects
the highest type of marine architecture
is to be found in the modern ocean
greyhound -for transatlantic trade.
recent years the. rival companies have
vied with each other in the effort to
excel, and steamships -of larger size,

In reached.

greater speed, and more perfect equip-
ment have followed each other, until
it would seem that the limit had been
In the accompanying table
the largest and most ‘recent steamers
are placed in comparison with the
“Great Eastern.”

Length | Maxi-
Name of Ship. Date. |over All.l Beam. | Depth. Draught. Dlﬁp]atce- mum
el l Speed.
Feet Feet. Feet. Feet Tons: | Knots.
Great Eastern. . ........ 1858 692 83 57% 25% 27,000 12
Pamst’ -fwed Sl v % 1888 560 63 42 26% 13,000 20
M T 7000 A s S, A 1890 585 57% 42 26 ,000 20
Campama ............... 1893 625 65 413 28 19,000 2
St=Ranlys {4 acmifn. . £% 1895 554 63 42 20 14,000 21 -
Kmser Wllhelm der Grosse.| 1897 649 66 43 29 20,000 22.35
Pecaniiety o sl L . 1899 704 68 49 32% 28,500 20
Deutschland. . ........... 1900 686% 67% 44 29 22,000 23.5
ey s A T 1904 725% 75 49 30% 40,000 20

Tﬁe following tables show the fast
recorded times in which journeys have
been made between English ports and

SPEEDS OF OCEAN GREYHOUNDS.

India,

China,

those of the United States, Canada,
Burmah,
South Africa, and the West Indies.

Australia,

oY £ Record Run tak tance Record | Bt
The Atlantic . iming of Record Run taken o ecor nots
Record. Line or:€ampanys between . Ng;]h_ Run. per
| Miles. Hour.
D. H. M.
Deu tschland | Hamburg - Amer- | New York (Sandy Hook)and | 2,982 | E. 5 7 38 23.36
(16,500) ican, Plymouth (off Eddystone).
Kronprinz Wil- | North-German | New York (Sandy Hook)| 2,978 | E.. 5 8 18| 23.21
helm (15,000).| Liloyd. and Plymouth.
Kaiser Wilhelm | North-Germ an | New York (Sandy Hook) and | 3,112 | E. 5 11 58| 23.58
1I. Lloyd. Plymouth (off Eddystone).
Lucania (12,952)| Cunard. ......... Queenstown (Daunt’s Rock) | 2,779 | W. 5 23| 21.81
and New York.
St. Paul (11,629)| American. ....... Southampton and New York.| 3,046 | W. 6 0 31| 21.08
Teutoniec| White Star....... Queenstown (Daunt’s Rock) | 2,778 | W. 5 16 31| 20.34
(10,000). and New York.
Mlnneapolls Atlantic Transport| (Off) Dover and New York | 3,265 | W. 8 2 31| 16.80
(13,4 (Sandy Hook).
New England Dominion. . ...... Queenstown (Daunt’s Rock) | 2,636 | W. 6 12 42| 16.62
(11,400). and Boston Light. .
Tunisia ATIANS &30 ot Rimouski and Moville (Ire-| 2,307 |E. 6 5 20| 15.5
(10,576). land) via Belle Isle.

E.= Sailing' eastward.

Ww.

RECORD OF ATLANTIC

=Sailing westward.

-—Daily Mail Year Book, 1904

PASSENGER SERVICE TO NEW YORK.

No. of No. of
Year, Pas- Cabin. [Steerage.| Total. Year. | Pas- | Cabin. Steerage.| Total.
sages. sages. i
1896 852 99,223 | 252,350 { 351,573 1900 838 137,852 | 403,491 | 541,343
1897 901 90,932 | 192,004 | 382,936 | 1901 887 128,143 | 438,868 | 567,011
1898 812 80,586 | 219,651 | 300,237 1902 922 139,848 | 574,276 | 714,124
1899 826 107,415 411,177

303,762

— Daily Mail Year Book, 1904.
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RETURN OF PASSENGERS LANDED AT NEW YORK BY FIVE
PRINCIPAL LINES.
1902, 1901. 1900.
Line. =S | "

Cabin. | Steerage.| Cabin. | Steerage.| Cabin. | Steerage.
North-German Lloyd. ... ..| 27,767 110,697 22,960 101,384 26,577 92,143
Hamburg-American. ....... 20,698 98,988 20,977 78,560 23,657 72,245
WehitesStar, Siav. s i At . 18,402 40,225 18,167 30,483 14,948 29,370
CODETA S N (e g AR C 16,308 23,650 17,783 19,943 20,000 22,751
ATCTACATIS e < Juye s b i o ok yidiysberls 14,456 20,658 12,110 12,511 16,435 16,884

—Daily Mail Year Book, 1904.

FIRST STEAMBOATS, PIONEER SAILINGS, AND
EARLIEST LINES.

1707. Denis Papin experimented on River
Fulda with paddle-wheel steamboat.

. 1736. Jonathan Hulls patented designs
similar to modern paddle boat.

. 1769. James Watt invented a double-acting
side-lever engine.

1783. Marquess of Jouffrey made experi-
ments in France.

1785. James Ramsey, in America, propelled
a boat with steam through a stern-pipe.

1785 Robert Fitch, in America, propelled a
boat with canoe-paddles fixed to a moving
beam. )

1787. Robert Miller, of Edinburgh, tried
primitive manual machinery.

1788. Miller, with Symington, produced a
double-hull stern-wheel steamboat.

1802. Charlotte Dundas, the first practical
steam tugboat, designed by Symington.

1804. Pheniz, screw-boat designed by
Stephens in New York; first steamer to make
a sea voyage.

1807. Clermont, first passenger steamer con-
tinuously employed ; built by Fulton in U. S.A.

1812. Comet, first passenger steamer con-
tinuously employed in Europe; built by Miller
in Scotland.

1818. Rob Roy, first sea-trading steamer in
the world, built at Glasgow.

1819. Savannah, first auxiliary steamer,
paddle wheels, to cross the Atlantic; built in
New York. }

1821. Aaron Manby, first steamer (English
canal boat) built of iron.

1823. City of Dublin Steam Packet Co. was
established. $

1824. General Steam Navigation Co. was
established at London.

1824. George Thompson & Co. (Aberdeen
Line), were established.

1825, Enterprise made the first steam pass-
age to India. .

1825. William Fawcett, pioneer steamer of
the P. & O. 8. N, Co. -

1830. T. & J. Harrison (Harrison Line) were
established at Liverpool. 4

1832. Elburkah, iron steamer, took a private
explorin arty up the Niger. )

1834. iﬁ)yd s Register for British and
Foreign Shipping established.

1836. Austrian Lloyd Steam Navigation Co.
established at Trieste.

1837. Francis B. Ogden, first successful
scrﬁw tugboat; fitted with Eriesson’s pro-
peller,

1838. Archimedes, made the Dover-Calais
passage under two hours, fitted with Smith’s
propeller.

1838. R. F. Stockton, built for a tughboat,
fitted with Ericsson’s propeller, sailed to
America; first iron vessel to cross the Atlantic;
first screw steamer used in America.

1839. Thames, pioneer steamer of the Royal
Mail Steam Packet Co.

1839. George Smith & Sons (City Line)
were established at Glasgow.

1840, Britannia, pioneer steamer of the
Cunard Line.

1840. Chile, pioneer steamer of the Pacifie
Steam Navigation Co.

1845. Great Britain, first iron screw steamer,
precursor of modern Atlantic steamer.

1845. Thos. Wilson, Sons & Co., Ltd. (Wil-
son Line), established at Hull.

1847. Pacific Mail Steamship Co. established
in America.

1849. Houlder Brothers & Co. established
at London.

1850. Bullard, King & Co. (Natal Line) es-
tablished at London.

1850. Messageries Maritimes de France es-
tablished.

1850. Inman (now American) Line, estab-
lished at Liverpool. £

1851. Tiber, first steamer of the Bibby Line,
established 1821 at Liverpool.:

1852. Forerunner, pioneer steamer of the
African Steamship Co. 3

1853. Union Steamship Co. was established
(now Union-Castle Line.)

1853. Borussia, first steamer of the Ham-
burg-American Packet Co., established 1847.

1854. Canadian, first steamer of the Allan
Line, established 1820. e J

1855. British India Steam Navigation Co.
was established. y

1856. Tempest, first steamer Anchor Line.

1858. Bremen, first Atlantic steamer of the
Norddeutscher Lloyd, established 1856.

1858. Great Eastern launched into the
Thames. Jan. 31; commenced, May 1. 1854,

—W hittaker's Almanac.
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NUMBER OF VESSELS OVER 5,000 TONS EACH, AND PARTICULARS
OF LARGEST VESSELS BELONGING TO EACH COUNTRY.

Country. | No. | Ship’s Name. Gr. Tons.| Speed. Owners.
Austria. . ... ol Adstria . SR 7,588 124 | Austrian Lloyd.
Belgium. ... 2 (Vaderland ....... 11,899 16 Red Star Line.
Brazil...... — | Rio Gallejos. ..... 987 * Hamburg S. American SS. Co.
Chile: .. . ... 1 I'Reancajusa. .. . ....: 5,975 ¥ S. American Nav, Co.
Denmark 5 | United States. 10,100 16 Forende Dampskibs, Copenhagen.
rance. . ... 39 | La Savoie........ 11,884 21 Compagnie Gén. Transatlantique.
Germany. . .| 139 | Kaiser Wilhelm IT.| 19,036 23+ | Norddeutscher Lloyd.
Gr. Britain. .| 437 |Cedric........... 21,035 17 White Star Line.
reece . .... — | Keramiac........ ,700 * 1. S. Vagliano.
Holland. . . 13 | Noordam... ..... 12,531 15 Holland-American Line.
Ttaly... ... 8 | Il Piemonte. . .... ,02. * L. Capuccio & Co.
Japan...... 21 | Aki Maru.. ...... 6,444 14 Nippon Yusen Kaisha.
Norway....| — |Afton........... 4,434 * | McLaren & McLaren.
Russia ..... 14 |Moskva.......... 7,297 20 Russian Vol. Fleet Assn.
Spain... ... 9 | Alfonso XIIL...... 6,875 19 Compaiiia Transatlantica.
Sweden. ... . 2 | Kronprins Gustaf..| 5,383 ¥ A. Johnson.
UnitedStates| 54 | Minnesota ....... 21,000 * Gt. Northern Steamship Co.
Total. ...| 751 * Under 12 Knots.

FROM STEAM PACKET TO STEAM PALACE.

(¢))] Wood Paddle—boats

(3) IronlScrew Steamers.

(5) Steel Twin-Screw Steamers.

(2) Iron (4) S
Date| Name of Steamer. Owners. Remarks.
1833| Royal William. . .(1)| Quebec & HalifaxS.N.Co. { | Frgin Flotou (N.85.), 1st to cross the
1838| Sirius. .., ....cun.. British and Amer.8.N.Co. .| From Cork, 1st departure from U. K.
¢ | Great Western. . .... Great Western S.N.Co. . .. 4 Bristol, 1st built for Atlantic.
1;40 go_)tzal William (2). .. ’(Il‘mns?iﬂfmw SSYCosk: e 3 %werpoo% llit dex.‘>ard'c1131ret i
ritannia. ......... unard Line ............ iverpool,1st carriedBritish mails.
1849} Atlantic. .. ........ Coptites "5 NEEm <7, 1% 02 v * New York, 1st carried U.S. mails.
1854 | Canadian... ....... Allan Sasth oo WIS “ Glasgow, 1st steamer of Line.
1856 Tempest........... Anchoti, SoHeE SrR AL pahL R 1st i <3
& ‘B OTUSS AL e et Hamburg-American Line . *“ Hamburg, 1st H e
& Adriatic. s £S5 5% Collins Line. . ........... Last Sailing of Line.
1858 Bremen. .. ......... Norddeutscher Lloyd..... From Bremen to New York.
1856| Persia .......... (DiCunard. i v L fRT RS 1st Cunard iron paddle steamer.
D862 [iScatial .. i I i (10 KOS I A b s b i aast’s
1845| Great Britain. . ..(3)| Great Western S.N.Co. . . .| Ist A_tlantic iron screw steamer.
1850| City of Glasgow. . ...| Inman Line. . ........... 1st.to earry steerage passengers.
1858 | GrEAT EASTERN. . ...| East.and Australian SS.Co.| Paddle wheels and propeller.
}ggg %t.ztl‘ly. o = T Natlonal Line. ... ....... lst Atlantic ss. wﬂ,htcompt engines.
ity of Brussels. «...|Inman ** ............ steam steering gear.
1871 gceanicl (S B XVhlte Star Line ......... {st wltlh mldfs}ﬁlp SalO(f) ;
1873| Pennsylvania. . .. ... merican -~ = UL eV st sailing of Line to 1verpoo -
1874 | Britannie. . ........ (WihiterStar iy 2, . s ey ® 1st to exceed 5,000 tons, Great Eastern
1875| City of Berlin. ...... Inman Y T i 1st with electric light. [excepted.
ig’gg ﬁ{izokna ............ Gu‘l.on. oS :: ......... }Vg,tertlght comgartments floated her.
R, 7. SRS SRS oty TR SO e T st ‘“‘ocean ound
1883 Oregon { & 2031 S . ! | Sunk outsscllzeyNew York; every one
BORL. 122 gt SReE Cunard D) T { saved by N. D. Lloyd ss. Fulda.
1879 Buenos Ayrean. . (4)| Allan Line. . ............ Ist Atlantic steel steamer.*
1881 [{Servia: . .- misteenb RARA- " Tl [N 1st Cunard
¢ | City of Rome....... { ‘I{;luclﬁgrgg Line ;‘ Fitted with three funnels.
1884 America. . ......... National S AN 1st and last express ss. of Line.
o1 ,% E;’:S::: Ryt } Cunard Sl 1 1st with 20 knots speed.
1886| Aller. . ............ Norddeutscher Lloyd.. ... 1st triple-expansion express ss.}
1888 { City of NewYork(5) | Inman & International(1) :_ 1st twin-screw ocean expresses.f
City of Paris. ..... American Line (2) ..... 1st to exceed 10,000 tons,G.E.excepted
1889 %ﬁi‘;ggﬁtc" b 2K % ‘White Star Line. ... ..... Designed as mercantile eruisers.
1890] Fiirst Bismarck. . Hamburg-American Line .| 1st under 64 days from Southampton.
1892| La Touraine. . ...... Compagnie Générale Trans.| Record Havre to New York, 6% days.
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FROM STEAM PACKET TO STEAM PALACE—Continued.

Date| Name of Steamer. Owners. Remarks,

Campania. .. ... . Lucania: highest day’s run 562 knot:
18939 Lucania.... . ... % Cunard Line. . Liverpool to New York records. e
1895 St. faul ......... | Nk e -3 L ) | Largest express steamers ever built in

t. Louis. . . . 1 America.

1897 | KaiserWilhelm d. Gr Norddeutscher Lloyd.. ... Record day’s run, 580 knots. [tons.
1899 Oceanic. ........... White Star Line. ... ..... Balanced engines. 1st to exceed 15,000
1900 Deutschland........ Hamburg-Amencan Line. | Fastest ocean steamer in the world.
1901 ECupTIc . ~=%". - B £ White Star Line. ....... 1st to exceed 20,000 tons.
iggg IIERONPI‘%\II%I“{IL!FIELM g orggeutscger ﬂoyg .....

aiser Wilhelm orddeutscher Lloyd. . ... Largest express stea th 1
1904 Baltie.. ........... White Star Line. ... ..... Largest ss. }x)n the wotff:ier—}?%ﬁx’?t‘rgza.d

* Union Co. of N.Z.’s Rotomohana, 1,763 tons, was first ocean steel ss. 1879.
1 Martello, 2,432 tons, of Wilson Line, was first Atlantic eargo triple-expansion ss. 1884.
1 Notting Hxll 3,921 tons, of Twin-screw Cargo Line, came out so engined, 1881.

REDUCTION OF PASSAGE. PROGRESS IN LENGTH.

Day: ons. Feet. Tons.
1862. Under 9 from @7 town,Scotxa e A g B M ST lst to exceed 200 Great Western 1,340
1869 CltyofBruss AREN 1081 | 1845 300 Great Britain 2,084
1882. > 7 i “  Alaska. .... 6,400 | 1858 H 680 Great Easternl8,918
1889. g Gre st * City of Parls 10,669 | 1871 ** L 400 Oceanic (1). . 3,807
1894. Sy DA *  Lucania.... 12,950 | 1881 * i 500 Servia....... 7,
1897. “ & * Ston. Kaiser Wil- 1893 = 600 Campania. .. 12,952

helm der Gr 14,349 | 1899 **
1903. “* 5% ‘* Cherb’gDeutschland 16,502 | 1904 **

e 700 Oceanice (2). . 17,247
& 725 Baltic....... 23,000

LARGEST STEAMSHIP OWNERS

IN THE WORLD.

Owners of over 100,000 gross tons in order of tonnage.

Over Kx~ots. [Under| —

LiNEs. Head Office. |, Total |“54 Y - i 12 ;’05

ORNAES-|knots 20 1918 17/16/15/14 13 12 knots| ¢
Hamburg-American . . (Hamburg. ...... 650,000 i 1 1) 1f.. 4! 1|..] 7116/ 93 | 125
Norddeutscher Lloyd Bremen........ 583,000 3 T L2l .| 5] 7]i8i23[28]s =508 Sias)
Brit. Ind. Steam N.Co.|London. .. ..... 432,000 | .. |..]..{..| 2| 5|21|2528/38| 11 | 125
P. & O. Steam N. Co.. [London... ..... 349,000 20..112| 4| 4 1/11{11| 9 5 59
Union-Castle . ....... London........ 314,000 ... 8] 20..] 2| 4]20{ 13 49
Leyland ............ Liverpool. ...... 281,000 | .. |[..|.-{..]..]..]-.] 6| 9|20 12 47
‘White Star. ......... Liverpool. ...... 260,000 1 2..1..| 3| 2| 4 1|113] 1] .. Crf
e e N Liverpool. ... ... 263,000 | .. [..[..0....]..]..] 3i24[13] 15 55
NipponYusen Kaisha Tokio.......... 248,000 Wol 50 o8 ekl Bal Sl Es 41 78
Messageries Maritimes [Paris........... 239,000 Al O [ 2 1 25| (7R LL 58
Ellerman Lines, Ltd. .|Liverpool. ...... 237,000 o[ 3 5 O 5 S R e i)
Elder,Dempster &Co..|Liverpool....... 236,000 el 1) 2] 20011 4] 93 | 113
Wilson, s 5 e - s ISR o B e S 208,000 el 1] 112023 75 | 102
Navigazione Gen.Ital. [Rome.......... 231,000 ool o] 4] 9] 2(14[13] 65 | 107
Austrian Lloyd. ..... Trieste......... 203,000 el 3] 3 2j11y11| 41 7l
Clamioewiils o | 5T s Glasgow. ....... 189,000 S P e e o] B (A28 P 49
Harrison Liverpool. ...... 189,000 o i ) e [ ) o 1 o P [ 5 37
American. Philadelphia. .. .{ 180,000 4/..]..]..1 4 1 5| 3| 2 25
Canadian Pacific Ry.. {Montreal. . ..... 170,000 | .. |..[..) 1{..] 3| 1] 2| 3|..] 13 23
Comp. Géné. Trans. .. [Paris.. ......... 169,000 2 Jd2 .19 1) 6 6 4 7] 15 52
HAnBS e 1L 20 0 3 Bremen. . ...... T 000 Mo o e 64l 08 1o i o o ol [ 4 |4 [ 5 2 45
Pacific Steam N.Co.. . |Liverpool....... 151,000 o] 1]..] 6141 6] 4 7 3 41
For.Damps. Selskab. .|Copenhagen.. .. .| 149,000 el 8] 10..] 4f 2| 109 | 119
Atlantic Trans. Co. . . |London... ..... 138,000 T sl Slee 3l aliM a2 6 19
mober SRR g *is Glasgow. ....... 135,000 el ULl 2t 4 5] 18 30
AdlAney A5 M 2 s Glasgow. . ...... 134,000 IO o I ) T T N g R 3 30
Hamb’g S. American .[Hamburg. ...... 13010001 =N XN K s Eeal. N3] R 920 32
Cunardl o aiesr. o2 e Liverpool. .. . ...} 129,000 2! ) 0 o | S A e 1 ES 9 19
Dominion Lire. . .... Liverpool. ...... 125,000 | .. |....|--|-.] 4] 1]..] 3] 3 4 15
Lamport & Holt..... Liverpool. ... ... 124,000 A a2 2 a4 (] 7 35
Chargeurs Réunis. ... |Paris........... 115,000 3 P O B 15 34
KOS}, Fore s S0l e Hamburg. ...... 109,000 2 B PN T - e 28
PEMEer SEhms i N, 8. Newecastle-on-T. | 108,000 & 2 2| 36 40
R. Ropner & Co. . . ..|West Hartlepool | 108,000 o s I ..| 38 38
Royal Mall S SPRCoN [Lendon ™ R . . 105,000 ..| 8 3 1 5/ 19 36
Deutsch-Australische. |Hamburg. .... .. 105,000 B o e 3 23
Russ.Steam N.&T.Co. |St. Petersburg.. .| 102,000 115 gé gg

SHE S LRIt & e et London... ..... 100.000

—Whutaker’s Almanac.
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OCEAN STEAMERS. 16 Knots and over. Number belonging to each

Country.

Country. (2&0 :ﬁ?&:_ 19 knots.| 18% kts. |18 knots.| 17% knots. 17 kts.|16 knots.| Total.
Austria........ > 2 2
Belgium. . ..... s 1 1
France........ 2 . 12 7 b 21
Denmark. .. ... v ) £l he 3 3
Germany. ... .. 5 2 1 1 ] 4 13
Great Britain. . . 9 S 1 15 8 17 40 90*
Ealy AL o e 4 4
Japan......... 8 & A & & 3 2 5
Russm..-.-....... 2 4 0 o5 &' 2 2 8
Spain..,....... Tl i = A% e a 2 3
Umted States 5 5% e 3 2 12 18 40

21 9 2 19 22 39 78 190

*P, & O., 21; R. Mail, 11; Union-Castle, 10; White Star, 8; Cunard, 7; Pacific S. N. Co., 7;
Orient, 5; Atlantic Transport Co., 3; Dominion, 3; Elder, Dempster, 3; Canadian Pac. Rail., 3:
Ur.uon ‘of N. Zealand, 3; Allan, 2; Khedivial Mail Co., 2; Anchor, 1; International Nav. Co., 1.

N.B.—There were on June 30, 1903, only 1,446 ocean steamers in the world capable of a sea-
speed of at least 12 knots per hour of which 751 were British. See article on.‘* Baltic”’ on page 32.

OCEAN STEAMERS. 20 Knots and over. In order of Tonnage.

Built! Gross Dimen- (Spd.| Builders.
o Names. Owners. Tohs: L

1902 |* Kaiser Wilhelm IT .. ... N.D. Lloyd. ....... 19,360 [678x72x38| 23}|StettinV.Co.

1809 [Oceanic. . ...o'vue'en . White Star. ... ....| 17,274 685x68x44| 21 Harland&W.

1900 |Deutschland. ........... Hamburg-American | 16,502 [662x67x40| 23%|Stettin V. Co.

1901 |Kronprinz Wilhelm. .. ... N. D. Lloyd........| 14,908 {640x66x43| 23 &

1897 ISalser Wilhelm der Grosse R i 14,349 [627x66x35 22% %

1803 [ Luoana. . oo Cumard e o) 13050 | 0016537, 22 | Fairfeld.

1897 |Kaiser Friedrich ....... F. Schichau. ....... 12,480 |581x63x44| 22 Schichau..

e é;g{,{j}g‘f ---=+++ LCom. Gén. T;—a;;s. ke 11,863 563x60x35| 20 |Owners.

1895 |St. Louis. . ........... International Mer- 11,86

189 1St Paul...o.olo cantile,Marine.Co.{ 11629 %’ 535x63x37) 21 |Cramp&Sons.
888 {New York.............. et B 3105 |

1880 Philadelphia (ex Paris) .|t Ll 10786 f|527x63x22 20 |Clydebank.

189 RJeSIIe et Er N % 1, L Tl aels ibeiStar .38 T 3

1889 |Teutonic. .o .. .ocounenn. b Vi Ry A 9,984:> 565x58x39 20 |Harland&W.

1890 II§a.1‘s)erm Maria Theresa. . g} D. gloyd ........ g,gg 528x51x36, 20 [Stettin V.Co.

1884 [Umbria. .. ............. Bard ol 8 e S b s

1334 {{tnﬂ_m ............. Z o LA ?’égg 501x57x38| 20 |Fairfield.

IBHMOBK VA Lrs o5 L A uss. Vol.Flt.Assoc. >

1598 |Smolensk. . -1 1111 S & 7ia7g /AR Exs8x20) 2D §Clydebenis
SUSHIISIES IS B L 50 g by o2 n

o T AR R PR L e | 1,728 |300x37x17|. 20 (Caird & Co.

* Kaiser Wilkelm I1I, H.P. 38,000 ; room for 775 1st class, 342 2d class, and 770 3d class pas-
sengers and crew of 620.

SHORT TRIP STEAMERS (British and Foreign). 20 Knots and over.

BriTisH BoaTs. Owners.
*Connaught, Leinster, Munster, Ulster, all 23} knots 4 City of Dublin Steam Packet Co.
Empress Queen 22, Pr. of Wales 21, Queen Vict’ia 21 3 Isle of Man Steam Packet Co.

France 214, Sussex Tamise, Manche, all 21%,Arundel 5 London, B. &. S. C. Railway.
Brighton (turbine engmes) ....................... London B. & S C Railway.
Banshee 21, Cambria, Anglia, Hibernia, Scotia. . .... 4 London & North-Western R&xlway.
Britannia, Cam‘bna Westward Ho................. 3 P. A. Campbell,
La Marguerite 20%, Royal Sovereign. . .. ........ouu. 2 Fairfield S. & E. Co Ltd.
King Edward (turbine engines), Queen Alexandra... 2 John Williamson.
Totak 1. I S s 24

ForeigN BoaTs.
Belgian Government: 3, 22 kts.;3, 21 kts. . ......... 6 Dover—Ostend Service.
Cie. des Chemins de Fer du Nord of France. . ....... 2 Dover—Calais Service. v
Zeeland Steamship Co. of Holland . ................ 8 ueensborough—Flushing Service.
Central Railroad Co., New Jersey, U.S............. ew York—The Highlands

otalias o e e S PR 12

*The four fastest short-trip steamers in the world. —W hittaker’s Almanac.
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THE NEW WHITE STAR LINER “BALTIC” — THE LARGEST
VESSEL IN THE WORLD.

THE FOUR UPPER DECES OF THE ‘‘BALTIC.”

The success of the “Oceanic”’
showed that the most remunerative
type of craft for the transatlantic
traffic is the vessel of a medium speed,
maintained under all varying condi-
tions, but of a tremendous tonnage.
Although speed may be an important
desideratum from one point of view,
such a qualification is in reality only
appealing to a limited quota of pas-
sengers, the bulk of travelers prefer-
ring greater comfort and steadiness of
the vessel, especially in rough weather.
Each of the two vessels built after the
“Oceanic” has marked an increase in
size and tonnage upon its predecessor.

The latest liner, the “Baltic,” sur-
passes in size anything that has thus
far been attempted, though it is by no
means the finite, for Messrs. Harland
& Wolff have declared their readiness
to build a vessel of 50,000 tons. The
realization of such a vessel is de-
pendent upon the capacity of a dock
to accommodate it.

The length of the “Baltic” over all
is 725 feet 9 inches. This is an in-
crease upon the length of the ‘“Celtic”
and “Cedric” of 25 feet. The beam is
the same, being 75 feet; the depth, 49
feet. The gross tonnage is 23,000
tons, an increase of about 3,000 tons.
The cargo capacity is about 28,000
tons, and the total displacement at the
load draft approximates 40,000 tons.

The total complement of passengers
is 3,000 passengers, and a crew of

about 350. The general arrangement

of the ship is similar to the other two
vessels of this type—a continuous
shade deck running fore and aft, with
three tiers of deckhouses and two
promenade decks above same. On the

upper promenade deck is the first-class
smokeroom and library, and the two
houses below contain.the deck state-
rooms. All the first-class accommo-
dation is situated amidships.

The vessel is not speedy. In the
case of the “Oceanic” a speed of 20
knots can be maintained, but in the
subsequent vessels this was reduced to
about 16% knots. The “Baltic” will
approximate the same speed, with a
great reserve of power, to enable this
rate of traveling to be maintained
even under adverse conditions.

The *“Baltic” is fitted with engines
of Harland & Wolff’s quadruple-expan-
sion type, developing about 13,000
I. H. P. The engines are arranged on
the balance principle, which practical-
ly does away with all vibration. The

‘ twin engines and twin screws afford

another element of safety to the ship
and passengers, and the possibility of
danger is reduced to a minimum.

The maiden trip of the “Baltic” was
made without incident. Her trip oc-
cupied 7 days 13 hours and 37 min-
utes. She left Liverpool at 5 P. M.
on June -29, 1904, and by 8:21 had
passed Rock Light on her way to
Queenstown. Her daily runs were:
July 1, 312 knots; July 2, 395 knots;
July 3, 403 knots; July 4, 417 knots;
July 5, 387 knots; July 6, 407 knots;
July 7, 414 knots.

The engines ran from seventy-eight
to eighty revolutions a minute, while
the forty-eight furnaces consumed only
235 tons of coal a day. Her engine
and fireroom force is comparatively
small—fourteen engineers, fifteen oil-
ers, thirty-six firemen, twenty-six coal
passers, two storekeepers, two stew-
ards and one winchman making up the
three watches.

Electricity on Shipboard.—Among
the later developments of electrieity
is that on shipboard. The most com-
plete installation of this kind is that
on the “Kronprinz Wilhelm.” Here
all the cabins have telephones, in ad-
dition to the electric light, and call
bells. The first-class cabins and
the dining-room are heated by elec-
tric stoves. A system of bulkhead
telegraphy enables the captain in a
moment of danger, caused by collision,
to see, while on the bridge, whether
all the water-tight doors are closed.
There are forty such doors, and each
one falls into place,
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AMERICAN FREIGHT LOCOMOTIVES AND THE ENGINES OF THE
‘“OCEANIC "—A COMPARISON OF HORSEPOWER.

We are told that “Comparisons are
odious,” and the statement would
seem to be based upon a fairly cor-
rect estimate of human nature; but
as soon as we get outside of the range
of human susceptibilities and apply
our comparisons to insensate things,
comparisons become not only extreme-
ly interesting, but at times a valua-
ble means of increasing our general
knowledge and our sense of the prop-
er relative proportion of things.

The pictorial comparison to be
found here is based upon one of the
mammoth freight locomotives which
are being turned out in considerable
numbers just now by the leading loco-
motive works of the country. In addi-
tion to the usual information as to
dimensions and construction, Mr. R.
Wells, the superintendent of the Rog-
ers Locomotive Works, has favored us
with particulars of some novel ex-
periments which he carried out to de-
termine the exact location of the cen-
ter of gravity of this locomotive above
the rails. He has also given us particu-
lars of its horsepower and freight-
hauling capacity on a level road, and it
occurs to us that a comparison of the
relative power of one of these engines
when working up to its maximum indi-
cated horsepower with the max1mum
indicated horsepower of the “Oceanic,”
the second largest steamshlp in the
world, will be attractive to that sec-
tion of our readers that likes to have
its facts enlivened occasionally with a
touch of the fanciful and curious.

The locomotive shown is an extreme-
ly powerful Consolidation which was
recently built by the Rogers Company
for the Illinois Central Railroad for
use on one of the divisions of their line
where the grades are somewhat heav-
ier than on the divisions connecting
with it. It was designed to haul
trains of a maximum weight of 2,000
tons over grades of 38 feet to the mile.
The cylinders are 23 inchés in diam-
eter, by 30 inches stroke; the drivers
are 57 inches in diameter and they
carry 198,000 pounds weight of the
locomotive ont of a total weight of
218,000 pounds. The boiler, which is
of the Belpaire type. is 80 inches in
diameter at the smoke-box; the fire-
box measures 42 inches by 132 inches,
and there are 417 2-inch tubes which
are 13 feet 8 inches in length. There
are 252 square feet of heating sur-
face in the fire-box, and 2,951 square

* gravity,

feet in the tubes, making a total heat-
ing surface of 3,203 square feet. The
tender is exceptionally large, the ca-
pacity of the tank being 5,000 gallons,
while the coal space has a capacity of

© 10 tons.

The increase in the diameter of lo-
comotive boilers which has taken place
of late years has necessitated their be-
ing carried above the tops of the
wheels, with the result that the cen-
ter of the boiler is in some recent loco-
motives as much as 9 feet above the
rails. To the uninitiated these im-
mense machines have an exceedingly
top-heavy appearance, and it looks as
though their stability would be endan-
gered, especially when they are run-
ning at high speed around a curve.
Before sending this engine out of the
shops, the Rogers Locomotive Com-
pany made an experimental test to
determine the exact location of its cen-
ter of glavxty. The result is certain-
ly surprising, for although the top of
the boiler is fully 9 feet above the
rails, the center of gravity was found
to be only 501% inches above the top
of the rails, that is to say, about 6%
inches below the top of the driving
wheels. As a matter of faet, the
great bulk of the boiler is very decep-
tive to the eye, and one is liable to for-
get that the greatest concentration of
weight lies in the heavy frame, the
wheels, the axles, cranks and running
gear, and the heavy saddle and cy]inder
castings. The test was made by sus-
pending the engine on the upper sur-
face of two 3-inch steel pins or jour-
nals as pivots, the one at the front be-
ing located 6 inches in front of the
cylinder saddle, and the one at the rear
6 inches back of the boiler, both pivots
being, of course, the same distance
above the rails and on the vertical cen-
ter line of the engine. After several
trials, points of suspension were found
which were in line with the center of
which, as thus determined,
was found to be 50%% inches above the
top of the rail. As the bearing points
of the drivers on the rails are about
56 inches apart, the base on which the
engine runs must be 1.1 times as wide
as the height of the center of gravity
of the engine above the rails. It is
evident from this test that the center
of gravity of such a locomotive could
be ralsed still higher WIthout endan-
gering the stability of the engine under
the ordinary conditions of service.
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A COMPARISON OF MARINE ENGINE AND LOCOMOTIVE POWER.
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A COMPARISON OF MARINE ENGINE AND
LOCOMOTIVE IIORSEPOWER.

In order to secure a basis for com-
parison of the power of. a modern
freight locomotive with that of a mod-
ern steamship, we have chosen the
“Oceanic.” This truly gigantic ship,
which exceeds the “Great ICastern’” in
length and in displacement, is 704
feet in length, and on a draft of 321,
feet displaces 28,500 tons. As the
depth of water in the entrance chan-
nels to New York Harbor will not
accommodate a vessel drawing that
amount, for the purpose of this com-
parison we will suppose that the
“Oceapic” is drawing 30 feet, at
which draft she would displace about
26,000 tons. On this displacement
her engines will indicate about 28,000
horsepower when driving the vessel at
a speed of 22 land miles an hour.

Now, it is estimated that the big
Rogers Consolidation could haul about
3,250 tons weight of train at a speed
of 22 miles an hour, on the level, and
that while doing this work it would in-
dicate about 1,760 horsepower. Here
then we have a basis of comparison,
and we may apply it in two ways.
Kither we may ask how many of these
locomotives would have to be crowded
into the hold of the “Oceanic,” and
coupled to her main shafts, in order to
drive her through the water at 22
miles an hour, or we may determine
how many of these locomotives it
would take to haul the “Oceanic” if
she were placed upon a movable cradle
of the kind designed by Captain Eads
for his Tehuantepec Ship Railway.
In the first case, we know that when
the main shafts of the “Oceanic” are
making about 90 turns a minute, the
engines are indicating about 28,000
horsepower, which is their maximum
capacity. On the other hand, we
know that when the drivers of one of
these locomotives are making about
150 turns a minute, and the maxi-
mum tractive effort is being exerted
at the periphery of the wheels, it is
indicating about 1,760 horsepower,
which represents its possible maximum
indication at that speed. If now the
sixteen necessary locomotives (the
number being found by dividing the
horsepower of the ship by the horse-
power of the locomotive) were ar-
ranged in two lines, one above each
main shaft, and the tractive effort of
the drivers transmitted by means of
friction wheels to the shafts, the speed
of the rotation being reduced by in-
termediate gearing, in the ratio of 150

to 90, we should have the conditions
shown in the engraving on the pre-
vious page, where the locomotives, in
doub!e phalanx, are shown grinding
merrily away at their unwonted task
of driving a modern transatlantic liner.
To determine how many Rogers
Consolidations it would take to haul
the “Oceanic” over a ship railway
whose grade is perfectly level, we will
neglect the weight of the cradle and
assume that its rolling friction is the
same as that of a weight of loaded
freight cars, equal to that of the ship.
The displacement (that is, the weight
of the water which the ship displaces
at a given draft) on a draft of 30 feet
would be about 26,000 tons, and di-
viding this amount by 3,250 tons.
which is the maximum weight of train
which one locomotive can haul at 22
miles an hour, we find that it would
take just eight locomotives to haul
the “Oceanic” by rail at a speed of 22 .
miles an hour. This result is par-t
ticularly interesting as showing how
quickly the resistance of the water to
the motion of the ship increases with
the speed. As a matter of fact it
increases as the cube of the speed,
with the result that, although the
“Oceanic” could be moved at a canal-
boat speed of 214 miles an hour by

. less locomotives than it would take to

haul it at that speed on land, at a
speed of 22 miles an hour it requires
just twice the power on the water that
it would on the land.

The “Oceanic,” as she rests upon the
ship railway cradle, represents both
the dead and the live load; that is to
say, the ship and the cargo. With a
view to showing graphically what an
enormous mass is represented by her
26,000 tons displacement, attention is
drawn to the sketch showing an
equivalent weight in loaded box cars
of 40,000 pounds capacity, each of
which with its load would weigh about
thirty long tons. If this weight were
made up into two separate trains each
train  would contain 433 cars and
would be about three miles in length.

Between Brussels and Charleroi
there is a length of nearly 30 miles of
canal served by overhead wires. The
motor “tractors” run on the rough
canal towpath, with plain wheels of
hard steel. In another style on the
Finow and the Tetlow Canals, the
‘“tractor” runs on a single rail by the
pair of wheels on one side, and on the
towpath by a plain pair of wheels on
the other side.



SCIENTIFIC AMERICAN REFERENCE BOOK. 37

Copyright, 1901, by Munn & Co.

SUPPLIES OF THE “DEUTSCHLAND.”



38 SCIENTIFIC AMERICAN

REFERENCE BOOK.

SUPPLIES OF THE “ DEUTSCHLAND.”

Not by any means the least im-
pressive evidence of the huge size
to which the modern transatlantic
steamship has grown is to be found
in the graphic representation, now
presented, of the bewildering amount
of provisions that have to be taken
aboard for a single trip across the
ocean. A mere tabulation of the vari-
ous kinds of food which go to re-
plenish the ship’s larder, during the
few days which she spends in port,

fails to convey any adequate idea of

the vast amount of stores taken
aboard. Our pictorial representation
is, of course, purely imaginary, par-
tlcularly as regards -the live stock;

the beef, mutton, game, etc., being re-
ceived on the shlp in the dressed condi-
tion, no live stock whatever being car-
ried. The drawing-was made up from
a list of the actual amount of pro-
visions carried on a recent eastward
trip on the Hamburg-American liner
“Deutschland,” and the number of live
stock which contributed to meet
the supplies for one voyage was es-
timated from the actual number of cat-
tle, sheep, etc., that would be required
to make up the total weights in dressed
meats. With the exception of the live

stock, the provisions are shown in the
actual shape in which they would be
taken on board.

The dimensions of the vessel are:
Length, 686 feet; beam, 67 feet, and
displacement, 23,000 tons; her highest
average speed for the whole trip is
23.36 knots, and she has made the
journey from Sandy Hook to the
Lizard in five days seven hours and
thirty-eight minutes. In considering
the question of feeding the passengers
on a vessel of this size, the thought
is suggested that here are other hun-
gry mouths within the hull of the ship
besides those to be found in the din-
ing saloons of the passengers and the
messrooms of the crew; mouths that
are so voracious that they require
feeding not merely at the three regular
meal hours of the ship, but every hour
of the day and night, from the time
the moorings are cast off at one port
until the vessel is warped alongside at
the other. We refer to the 112 fur-
naces in which the fuel of the sixteen
hoilers in the boiler-room is consumed
at the rate of 572 tons per day. Now,
although the voyage from New York
to Hamburg lasts only six or seven
days, according to the state of the
weather, the bunkers of the ship are

constructed to hold a sufficiently large
reserve of coal to cover all contin-
gencies, her total coal capacity being
about 5,000 tons; and at each voyage
care is taken to see that they are
pretty well filled.

The total number of souls on board
of the vessel when she has a full pas-
senger list is 1,617, made up of 467 first
cabin, 300 second cabin, 300 steerage
and a crew of 550, the crew compris-
ing officers, seamen, stewards and the
engine-room force. Sixteen hundred
and seventeen souls would constitute
the total inhabitants of many an
American community that dignifies
itself with the name of ‘“city,” and it is
a fact that the long procession which
is shown in our illustration, wending
its way through the assembled pro-
visions on the quay, by no means rep-
resents the length of the line were the
passengers and crew strung out along
Broadway or any great thoroughfare
of that city. If this number of people
were to march four deep through
Broadway, with a distance of say
about a yard between ranks, they
would extend for about a gquarter of a
mile, or say the length of five city
blocks.

To feed these people for a period of
six days requires, in meat alone, the
equivalent of fourteen steers, ten
calves, twenty-nine sheep, twenty-six
lambs, and nine hogs. If the flocks of
chickens, geese and game required to
furnish the three tons of poultry and
game that are consumed were to join
in the procession aboard the vessel,
they would constitute a contingent by
themselves not Ies% than 1.500 strong,
The ship’s larder is also stocked with
1,700 pounds of fish, 400 pounds of
tongues, sweetbreads, etc., 1,700 dozen
eggs and 14 Dbarrels of oysters and
clams. The 1,700 dozen eggs packed
in cases would cover a considerable
area, as shown in our engraving, while
the 1,000 brick of ice cream would re-
quire 100 tubs to hold them. Of table
butter there would be taken on board
1,300 pounds, while the 2,200 quarts of
milk would require 64 cans to hold it,
and the 300 quarts of cream 8 cans.

In the way of vegetables there are
shipped on board 175 barrels of pota-
toes, 75 barrels of assorted vegetables,
20 crates of tomatoes and table celery,
200 dozen lettuce: while the require-
ments of dessert alone would call for
4 1-4 tons of fresh fruits. For making
up into daily supply of bread, biscuits,
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cakes, pies, and the toothsome odds-
and-ends of the pastry cook’s art, there
are taken on board at each trip 90 bar-
rels of flour,each weighing 195 pounds,
this item alone adding a weight of 814
tons to the cooks’ stores. To this also
we must add 350 pounds of yeast and
60O pounds of oatmeal and hominy.

Under the head of liquids the most
important item is the 400 tons of
drinking water, whose bulk is ade-
quately represented by the circular
tank shown in our engraving. This is
supplemented by 12,000 quarts of wine
and liquors, 15,000 quarts of beer in
kegs, besides 3,000 bottles of beer.
Last, but not by any means least, is
the supply of 40 tons of ice.

Of course, it will be understood that,
as in the case of the coal, it is not to
be supposed that all of this supply will

be consumed on the voyage. There
must be a margin, and a fairly liberal
margin, of every kind of provision.
Moreover, the extent to which the
larder and cellar are emptied will vary
according to the condition of the voy-
age. In tempestuous weather, where
the trip is a succession of heavy gales,
and the dining room tables are liable
to be practically deserted for two or
three days at a stretch, the consump-
tion will be modified considerably.
Stormy voyages of this character,
after all, occur at infrequent intervals,
and as a rule the supplies are pretty
well consumed by the time the pas-
sage is over. .

Now, having dealt with the general
food supplies, we will deal with the
food supplies of another large liner for
a single trip.

PROVISIONING THE “ KRONPRINZ WILHELM” FOR A SINGLE
TRANSATLANTIC TRIP.

The Book of Genesis does not record
the tonnage of the huge vessel which
finally stranded on Mount Ararat, af-
ter finishing the most wonderful voy-
age ever described in the annals of
mankind. But it is quite safe to as-
sume 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 is afforded by the vast quan-
tities of food which must be taken
aboard for a single six-day trip across
the Atlantic. For the 1,500 passen-
gers and the several hundred men con-
stituting the crew, carloads of food
and whole tanks of liquids are neces-
sary. To enumerate in cold type the
exact quantities of bread, meat, and
vegetables consumed in a weekly trip
would give but an inadequate idea of
the storing capacity of a modern liner.
We have, therefore, prepared a picture
which graphically shows by compari-
son with the average man the equiva-
lent of the meat, poultry, and bread-
stuffs, as well as the liquors used.
Each kind of food has been concen-
trated into 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 pur-

pose of instituting our comparisons,

some 19,800 pounds of fresh meat and

14,300 pounds of salt beef and mut-
ton, in all 34,100 pounds of meat, are
eaten during a single trip from New
York to Bremen. This enormous quan-
tity of meat has been pictured in the
form of a single joint of beef, which,
if it actually existed, would be some-
what less than 10 feet high, 10 feet
long, and 5 feet wide. If placed on
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 pounds
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
T feet high, 3 feet in diameter and
2 feet thick.

The poultry eaten by the passen-
gers of the steamer during a -trip to
Bremen or New York weighs 4,840
pounds. Suppose 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
market, these preserved and fresh vege-
tables would be contained in 290 bas-
kets of the usual form, which piled up
make a formidable truncated pyramid.
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The quantity of eggs required is no
less startling than the quantity of
vegetables, for some 25,000 are needed
to satisfy the wants of passengers and
crew. Kggs are usually packed in
cases, 30 dozen to the case. The
“Kronprinz Wilhelm,” when she leaves
New York or Bremen, must therefore
take on board 69 of these cases, which
have been shown in a great pile, 23
cases high and 3 cases wide.

The bakers of the ship find it neces-
sary to use 33,000 pounds of flour dur-
ing the trip. In other words, 169 bar-
rels are stowed away somewhere in the
hold of the big ship.

Besides the foods already enumerat-
ed, 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 be equivalent
to a single bluefish 20 feet long, 5 feet
in greatest diameter, and 114 feet
broad. Such a fish compares favor-
ably in length, at least, with a good-
sized whale.

The potatoes required far outweigh
any other single article of food con-
tained in the storerooms; for their en-
tire 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 T feet,

The butter, too, if packed into a sin-
gle tub, would assume large dimen-
sions. This single tub would contain
E,G(ﬁO pounds, and would be 6 feet

igh.

Of dried fruit, 2,640 pounds are eat-
en, and of fresh fruit 11,000 pounds,
in all 13,640 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 lakes 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 cu-
bic feet and would fill a tank 25 feet
in diameter and 30 feet high. The
1,716 gallons of milk used for drinking
and cooking would be contained in a
can 6 feet 1 inch in diameter and 1115
feet high. The gallons and gallons of
wines, liquors, and beer consumed
should dishearten the most optimistic
-temperance advocate. Under the joy-
ous title of “beverages” the following
items are to be found in the purser’s
account book:

Champagne ............ 850 bottles.
Claret .....covvevunnn. 980 bottles.
Madeira, sherry, ete.... 135 bottles.

Rhine and Moselle wines.1,700 bottles.

Rum and cordials....... 760 bottles.
Mineral water.......... 5,250 bottles.
Beer in kegs. ........... 2,960 gallons.
Beer in bottles......... 600 bottles.

Suppose these things to drink were
contained in one claret bottle. Some
idea of the hugeness of this bottle may
be gained when it is considered that its
height would be over 24 feet and its
diameter over 6 feet.

THE ATLANTIC LINERS.
NEW CUNARDERS—PASSENGERS CARRIED—PRICE OF SPEED—ATLANTIC TRUST.

THE NEW CUNARDERS.—The most
notable event in shipping circlesduring
1903 was the government agreement
with the Cunard Company, for the
building of two vessels of higher
speed than any liners in existence. It
is an eminently desirable and satisfac-
tory arrangement from the British
point of view, and the development of
its scientific and technical aspects will
be followed with an intensity of in-
terest which can perhaps only be par-
alleled within living memory by the
construction of the “Great Eastern.”
The reasons for this we shall note di-
rectly.

CUNARD AGREEMENT.—Ten years
have elapsed since the “Campania”
and “Lucania” made the last British
record of 22 knots, since which period
five German liners have eclipsed the
performance of these ships., It is con-

fidently believed that the Cunard Com-
pany will be able to exceed the limits
imposed by the government terms—of
a minimum average ocean speed of
2414 knots an hour in moderate weath-
er. 'This will be a knot above the
“crack” German vessels.

Subject to certain very fair condi-
tions, the government will advance a
sum not exceeding $3,000,000 for the
building of the two new vessels. This
will be secured by a charge upon the
whole of the company’s assets. It is
to be advanced in instalments on the
inspector certifying the attainment of
certain stages of progress in the work,
and the sum will have to be repaid in
twenty yearly instalments.

For the mail service the company
will receive $340,000 per annum, wit
extra payment for mails weighing over
100 tons (or 4,000 cubic feet measure-
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ment), carried in any one week. The
plans tor the vessels are not yet made
public.

THE FAsT Boatrs.—That the new
departure will pay seems assured, be-
cause statistics show that the fastest
boats, notwithstanding their higher
rates, attract more passengers than the
slower boats do. The latter are just
as comfortable, and the cuisine is the
same, yet a knot or two more in speed
doubles and trebles the first-class pas-
sengers, to whom in many cases time
is money.

Thus, in one week in April, 1903,
the “Kaiser Wilhelm II.” left New
York with 521 first-class, and 355 sec-
ond-class passengers, while on the
same day a vessel of the American
Line left with only 82 first-class and
72 second-class passengers. On one
day in May the “Kronprinz Wilhelm”
left with 380 first and 187 second class
passengers, while on the following day
a White Star liner took 149 first and
160 second class. Such significant
contrasts might be largely multiplied.

“CEDRIC” RECORD.—The big fast
ships suffer less from rough weather
than the smaller, slower ones, and that
apart from speed attracts. The sur-
geon of the “Cedric,” next to the larg-
est liner, reported that on her maiden
voyage not a single passenger was sea-
sick. A wine glass, brimming full,
was placed on the edge of a sideboard,
and left undisturbed throughout thé
voyage, but not a drop was spilled,
nor did the glass move.

THE PRICE OF SPEED. —The in-
creased price that must be paid for

speed is a matter that lies in a nut-
shell. The reason is that a slight ad-
vance in speed requires an immense
increase in engine power and vast coal
storage. These increase the displace-
ment, which again makes still greater
demands on the power required. By
the time these are provided for, there
1s no cargo space left worth mention-
ing. There the limit to size for that
speed is reached, and to obtain higher
rates involves bigger vessels. This,
too, explains why improvements in the
design of and economical working of
engines and boilers is so eagerly sought
after with a view to reduce the cubical
space required for these in the hull,
and is also one reason why steam tur-
bines are being put on vessels of in-
creasingly large dimensions.

Cost 1IN CoAL—The Admiralty
Committee on “Subsidies to Merchant
Cruisers” have issued some tabular
statements which show the price of
speed in a very graphic way. From
one of these we see that while a 20-
knot steamer consumes 2,228 tons of
coal on a 3,000 mile voyage, a 26-knot
one will be expected to consume 6,131
tons; and that the 19,000 horsepower
of the first must give place to the enor- -
mous total of 68,000 horsepower for
the last, The cost again of the vessel
is $1,750,000 in the slower ship, and
$6,250,000 in the swifter. A heavy
price tru]y to pay for the extra six
knots! But the investment is a good
one on passenger liners, as the previ-
ous paragraph shows. Phe next table
shows these and other points in a
striking manner:

Speed, in knots. . ....... 20| 21 22 23 24 25 26
Time of voyage (chronom-

eter hours). ..... 150 143 136 130 125 120 115.5
Prime cost, dollars. . 1,750,000, 2,000,000 2,350,000 2,875,000/ 4,250,000 5,000,000 6,250,000
Indicated horsepower ,000] £ b ,000 ,000 7 3,
Length, in feet...... 630 660 690 720 750 780
Displacement tonnage. . 13,000 15,000 17,300 19,800 22,400 25,400 28,500

IR SEONS. o ., e ol 2,228 2,456 2,912 3,058 3,900 4,876 6,131
Steam pressure, pounds '

per squareinch. ....... 150 165 181 198 216/ 234 254
Machinery department, '

number of hands. . ... 100 110 125 150 200 260! 342

The following table compiled from Iloyd’s gives the number of vessels built in Great Britain,

arranged according to size.

They vary somewhat from the returns quoted on other pages.

=4 =3 = =3 = o % ] o 21 u il &e
R,18,(8,8./8,c8 |k |ok|cflek skl |SE Grand Total
wglod|lod|lecg| o8l |oH|oR|leR|oH|loH|oBHIY S| ——

Vessels. %90 ) -anO £ a[_‘c So |22 |82182 82828 §ﬁ
B 8B 2 2 53 = i = = e = e v~ NG = :E No. | Tonn’ge.

D ] |F |8 |® - — o e | S| o2&
Sail, B0 4 1 — —_ = 1]= 6 6 3i—|—|—=]|—1|.19 36,384
Steam 77 | 69 | 25 | 15| 10 § 34 | 36 | 53 | 89 | 60 | 41 | 19 9 |537 | 1,376,327
Total 81 | 69| 25 15| 10 + 34 | 42 | 59 1 92| 60| 41 | 19 556 | 1,412,711
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STEAM TURBINES AND SPEED.

GROWTH OF THE STEAM TURBINE.—
The steam turbine has been applied
to the propulsion of vessels, and is
steadily growing in favor.

The number of vessels so fitted is
not large, but the development is
none the iess remarkablc when we
remember that pleasure, and cross-
channel steamers, torpedo-boat de-
stroyers, and yachts are now fitted
with these engines, while ten years
ago not one turbine vessel was in
service.

EarLy TypeEs.—The “Turbinia,”
1894, was the first of the kind, fol-

lowed by the “Viper,” 1898, and the [

“Cobra.” The “King Edward,” 1901,
was the first passenger steamer so fit-
ted, followed by the “Queen Alexan-
dra,” 1902, both for passenger service
on the Clyde.

Cross-CITANNEL BoaTs.—The suc-
cess of these vessels was the immediate
cause of the application of the steam
turbine to the cross-channel services—
the “Queen” for the Dover-Calais
route, and the “Brighton,” the New-
haven-Dieppe boat. On an unofficial
trip made in August, 1903, this vessel
maintained a speed of 20 knots. The
“Brighton” is 282 feet in length, and
accommodates 1,000 passengers. Her
engines are rated at 7,000 horsepower.
The reversing turbines are fitted to
the outside screw shafts, and are ca-
pable of moving her astern at about
12 knots. The lubrication of the en-
gines is automatic, the oil being sup-
plied at a pressure of 6 lbs. per square
inch. The “Queen” has also behaved
excellently, running between Dover
and Calais within the hour, in a gale
of wind.

IrisHE Boars.—Two steam turbine
vessels are being built for the Mid-
land Railway service between Eng-
land, the Isle of Man, and Belfast.
Two others of the same class will be
fitted with ordinary reciprocating en-
gines, so that relative tests of the two
kinds of propulsion will be available
under equal conditions. The steamers
will be of 20 knots speed, 330 feet long,
by 40 feet beam, and 25 feet depth.

THREE YACHTS have been fitted with
steam turbines. - Two torpedo-boat de-
stroyers, the “Velox” and the “Eden,”
and the “Amethyst,” third-class cruis-
er, are designed for turbine propulsion.
the first being in commission, the oth-

- vances,

ers at the time of writing being on
order.

A ComMIssSION has been appointed,
at the suggestion of Lord Inverclyde,
to investigate the question of the
economy of steam turbines and their
suitability to the new big Cunarders.
'J;he commission comprises representa-
tives of the Admiralty, the Cunard
Company, Lloyd’s, and three shipbuild-
ers. At the time of writing no deci-
sion has been published. But the fact
of such a commission having been ap-
pointed testifies to the rapid headway
which the turbine is making. But two
or three years since, most shipbuilders

| would have declined even to seriously

entertain or to discuss such a proposal.
The Allan Line and the Union Steam-
ship Co. are building a 17 and an 18-
knot turbine vessel respectively.

OBJECTIONS.—Though the above is
not a large list, it must be remember-
ed that shipowners and the Admiralty
are naturally very cautious in fitting
vessels with novel means of propul-
sion. The whole history of steam
navigation is one of slow but sure ad-
The installation of water-
tube boilers is another case in point.

The great objection to the use of
turbines for driving ocean liners is that
this form of engine does not reverse.
A separate set of engines is employed
for reversing, at lower speeds. The
captains of big vessels strongly object
to this, because they say that even
greater power would be desirable for
going astern than ahead, in order to
avoid sudden collision.

LAaND TUrRBINES.—On land, Par-
sons’ turbines are being used exten-
sively for driving electric generators,
aggregating about 250,000 horsepower,
and in sizes up to 5,000 horsepower.
Yet the first practical steam turbine
was not built until 1884, and that is
now in the South Kensington Museum,
A recent computation gives the total
aggregate power of steam turbines of
all types in use, under construction, or
ordered, in different parts of the world,
at over 500,000 horsepower.

ADVANTAGES OF TURBINES.—The
principal point in favor of a turbine
is, that it has’ no reciprocating mo-
tion, like that of the piston of a com-
mon engine, and therefore the hull of
a vessel is not shaken so much as by
reciprocating = engines, Turbine en-
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gines weigh much less, and occupy
less room than ordinary engines of the
same power, so that passenger accom-
modation can be increased. Usuall
three sets of engines are employed,
each driving a separate propeller shaft,
which again conduces to steadiness of
motion.

EXPIRATION OF PARSONS’ PATENT.
—=Several circumstances have occurred
latterly to help on the progress of the
steam turbine besides its recent suc-
cessful application to steam yachts,
Clyde pleasure steamers, and cross-
channel services. Omne of these is
the expiration during the year 1903
of the five years’ extension of the
patent that was granted to the Hon.

A. Parsons in 1884. A result

of this is that several firms now ex-
press their intention of going in for
the manufacture of Parsons’ turbines.
Another is that the success of these
turbines has acted as a stimulus to
other inventors, and the Parsons tur-
bine will have to face the rivalry of
others, including the De Laval, and
another promising one, that of Mr. C.
G. Curtis, of New York.

It is safe to predict that the old-
fashioned steam engines, the big mill
type excepted, will gradually give place
to the steam turbines, and to the gas
and oil engines. Apart from economy
and compactness, the turbines are
cleaner than any other engines, bemg
self-lubricating and enclosed.

—Daily Mail Year Book, 1904.

UNITED STATES LIFE-SAVING SERVICE.

The number of disasters to docu-
mented vessels within the scope of the
Service was 346 for the fiscal year
ending June 30, 1903. On board these
vessels were 3,682 persons, of whom
20 were lost. The estimated value of
the vessels was $7,101,605 and that
of their cargoes $1,746,610, making
the total value of property involved
$8,848,215. Of this amount $7,683,-
H80 was saved and $1,164,635 lost.
"The number of vessels totally lost was
57. In addition to the foregoing there
were 351 casualties to undocumented
craft—sailboats, rowboats, etc.—car-
rying 655 persons, 4 of whom per-
ished. The value of property involved
in these instances is estimated at
$202,935, of which $198,465 was saved
and $4,470 lost.

The results of disasters to vessels
of all descriptions within the scope of
the Service, therefore, aggregate as
follows :

Total number of disasters........ 697
Total value of property involved .. $9,051,150
Total value of property saved . .. .* $7,882,045
Total value of property lost...... $1,169,105
Total number of persons involved. 4,337
Total number of persons lost. . ...

Total number of shipwrecked per-

sons succored at stations....... * 1,086
Total number of days’ succor af-

FoRAed. % 2 i SRR N, ©*2414
Number of vessels totally lost.. ... 57

The foregoing summary does not in-
clude 56 persons not on board of ves-
sels who were rescued from various po-
sitions of peril.

VESSELS ASSISTED.

The life-saving crews saved and as-
sisted in saving 438 imperiled vessels,
valued with their cargoes at $4,598,-
840. Of this number 287, valued with .
their cargoes at $793,670, were saved
without other assistance. In the re-
maining instances, 151 in number, the
life-saving crews co-operated With
wrecking vessels, tugs, and other
agencies in saving property estimated
at $3,661,875, out of a total of $3,805,-
170 imperiled. Besides this the crews
afforded assistance of greater or less
importance to 573 other vessels, ren-
dering aid, therefore, altogether to
1,011 vessels of all kinds, including
small craft. This number is exclu-
sive of 218 instances in which vessels
running into danger were warned off
by station patrolmen. One hundred
and ninety-cight of these warnings
were given at night by Coston lights.

The apportionment of the foregoing
statistics to the Atlantic, Lake and
Pacific coasts, respectively, is shown in
the following table:

*It should not be understood that the entire amount represented by these figures was saved

by the Service.

A considerable portion was saved by salvage companies, wrecking tugs, and
other instrumentalities, often working in conjunction with the surfmen.
possible to apportion the relative results accomplished.
an approximate estimate of the number of lives saved by the station crews.

It is manifestly im-
It is equally impossible to give even
It would be pre-

gosterous to assume that all those on board vessels suffering disaster who escape would have
een lost but for the aid of the life-savers; yet the number of persons taken ashore by the life-
boats and other appliances by no means indicates the sum total saved by the Service.
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APPORTIONMENT TO ATLANTIC, LAKE AND PACIFIC COASTS.
Atlantic .
. Lake Pacific
Disasters to Vessels. aggas(%:.lf UASta® e Sath Total
Total number of disasters. .. ............... 438 226 33 697
Total value of vessels. .. ......... dollars. . . .| 3,501,520 | 2,888,860 910,575 | 7,300,955
Total value of cargoes. ...... ....... (23NN S 973,370 720,025 56,800 | 1,750,195
Total amount of property involved.. .do. . . ... 4,474,890 | 3,608,885 967,375 | 9,051,150
Total amount of property saved.... .do...... 3,636,745 | 3,360,145 885,155 | 7,882,045
Total amount of property lost .. ....do...... 38,145 248,740 82,220 | 1,169,105
Total number of persons on board. ... ....... 2,694 1,177 466 4,337
Total number of personslost................ 20 1 24
Number of shipwrecked persons succored at
BUATIODELT o e oo sls 2o I8 e L e S 1970 1102 t14 11,086
Total number of days’ succor afforded ... ..... 12,238 1162 14 12,414
Number of disasters involving total loss of
eRGIRESN: TN iyl l L T kg VR R 46 10 1 57

GENERAL SUMMARY

Of disasters which have occurred with-
in the scope of life-saving operations
from November 1, 1871 (date of intro-
duction of present system), to close of
fiscal year ending June 30, 1903.1

Total number of disasters 14,076
Total value of vessels........... $148,098,035
Total value of eargoes $62,253,644
Total value of property involved.$210,351,679
Total value of property saved. . .$166,253,022

Total value of property lost. .. .. $44,098,657
Total number of persons involved §102,474
Total number of liveslost....... 111,027

Total number of persons succored

atisiations. |, et A LT L 117,747
Total number of days’ succor af-
forded4; . ivedin Sin T Tl 43,006

THE LIGHTHOUSE

There are under the control of the
Lighthouse Establishment, Oect. 15,

1903, the following named aids to
navigation :

Light-houses and beacon lights......... 1,425
Light-vessels in position.............. 45
Light-vessels forrelief................ 8
Gas-lighted buoys in position.......... 119

Fog-signals operated by steam, calorie,
or o1l engines, about 2
Fog-signals operated by machinery,about 250

Post lights, about.................... ,875
Day or unlighted beacons, about....... 550
Whistling buoys in position, about. . ... 90

The Board on Life Saving Appli-
ances was constituted by the Secre-
tary of the Treasury, January 3, 1882,
and meets periodically for the transac-
tion of such business as may come be-
fore it. Inventors and exhibitors are
allowed to appear before the court to
explain the methods of construction
and set forth the merits claimed for
their devices. Committees are then
appointed to consider the various de-
vices submitted to the Board, and each
committee reports upon each device,
apd the results are published in the
Report of the Board on Life Saving
Appliances, which is incorporated in

the Annual Report of the United
States Life Saving Service.
ESTABLISHMENT.

.......... 130

Bell buoys in position, about. . . . <

Other buoys 1n position, including pile
buoys and stakes in Fifth district and
buoys in Alaskan waters 5,500

In the construction, care and main-
tenance of these aids to navigation
there are employed :
Steam tenders
Steam launches.. . ...
Sailing tenders.. .. .. 2
Light-keepers, about, 2
Oécers and crews of light.

tenders, about N
Laborers in charge of post lights, about.1

1600

* Including the river station at Louisville, Kentucky.
1 These figures include persons to whom succor was given who

embraced in table of casualties.

1 It should be observed that the operations of the Serviee durin;
as follows: Season of 1871-72, to the coasts of Long Island and

were not on board vessels

this period have been limited
ew Jersey; seasons of 1872-74

to the coasts of Cape Cod, Long Island, and New Jersey; season of 1874-75, to the coasts of New

England, Long Island, New Jersey,

and the coast from Cape Henry to Cape Hatteras; season

of 1875-76, to the coasts of New England, Long Island, New Jersey, the coast from Cape Hen-

lopen to Cape Charles, and the coast from Cape Heary to Cape 3
since, all the foregoing with the addition of the eastern coast of Florida and
In 1877-78 the Pacific coast was added, and in 1880 the coast of

lake coasts.

Hatteras; season of 1876-77 and
ortions of the
'exas.

§ Including persons rescued not on board vessels. ) o
|| Eighty-five of these were lost at the disaster to the steamer Metropolis in 1877-78, when

service was impeded by distance, and 14 others

{ Including castaways not on board vessels embraced in Tal

ear owing to similar causes.

in the same S
les of Casualties.
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FROM CRUISER TO RACING MACHINE.

What might be called the scientific
period of yacht designing in this coun-
try begins at about the period of the
races of “Puritan’” against “Genesta,”
in 1885. The growth to the exaggerat-
ed propmtlons of hull and sail plan
shown in our accompanying diagram,
is the logical and inevitable outcome

a little less than these lengths, their
rating will be diminished aceordmgly
Outside of this restriction you may do
just anything you please in modeling
your hulls. They may be built of any
material ; they may be broad or nar-
row, shailow or deep; light and leak-
able as a wicker basket or tight and"’

GROWTH OF THE AMERICAN CUP DEFENDER FROM CRUISER TO-
RACING MACHINE.

of a rule of measurement altogether
too broad and loose in its specifica-
tions. The only elements taxed in this
rule are length on the water-line when
on an even keel, and total sail area.
To the competmg designers the rule
has said, “\When your yachts are placed
under the measurer’s tape, if 90-footers
they must not be over 90 feet long on
the water-line, or if 70-footers not over
70 feet. If you choose to make them

heavy as an ironclad. As to the spread
of sail, you may crack on just as much
as you please; always with the under-
standing, however, that the more you
carry the greater will be your racing
measurement.”

Now at the time of the “Puritan”-
“Genesta’” races, our yacht designers
were beginning to emerge from the
rule-of-thumb methods that character-
ized the days of the center-board sloop
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and schooner, and were beginning,
thanks to the victorious career of one

or two imported deep-keel English cut--

ters, to appreciate the value of outside
lead as an element of sail-carrying
power. Hence, the “Puritan” carried
a large proportion of her 48 tons of
lead ballast on the keel, and although
she was marked by the shoalness of
body and limited draft of the prevail-
ing centerboard type, she was an ex-
tremely able sea boat, fast and com-
fortable, a wooden vessel of first-class
construction, with a reasonable spread
of sail which she was well able to carry
in a blow, as was proved in that me-
morable race of twenty miles to lee-
ward and back in half a gale of wind
in which she won by a narrow margin
over “Genesta.” At the close of her
racing career “Puritan’” was changed
from sloop to schooner rig, and to-day
she is doing service as a snug and com-

to carry it; and like her predecessor
she was changed after the cup races to
a schooner, and is to-day in service as
a successful cruiser. After a lapse of
six years the New York Yacht Club
was called upon once more to defend
the cup, and on this occasion they went
to Herreshoff, from whom they ob-
tained two yachts, one of which, the
“Colonia,” was a keel boat, drawing
14 feet of water, built of steel, and car-
rying about 11,000 square feet of sail.
She was a failure, for the reason that,
like the “Navaho,” another Herreshoff
90-footer of the same year, she was
a poor boat on the wind.

The other yacht built for cup de-
fense by Herreshoff was the “Vigil-
ant,” and in her we see the engineer
attacking the problem of yacht design
from his own particular point of view.
Tobin bronze is used for the plating,
hollow spars are experimented with,and

THE DEVELOPMENT OF THE 90-FOOT RACING YACHT.

Hoist
Water- | Base of from , Spinna- | Total
Yachts. line Fore Boom to | Boom. Gaff. ker Sail
Length. | Triangle. | Topmast | Boom. Area.
Sheave.
fifd i, ft. = in. £t Nin. ft. in T4k ' in-. Ftehm sq. ft.
Puritanism. . .., 81 1% 62 0 104 0 76 6 47 0 62 0 7,370
Mayflower. ...... 85 7 67 0 111 0 80 0 50 0 67 0 8,824
Volunteer. ...... 85 10 67 0 M1sen0 84 0 51 6 67 0 9,107
Vigilants .50 . .« 86 2 69 0 122 0 98 0 57 0 69 0 11,312
Defender. . ...... 88 5% 73 3 129 5 106 0 64 10 73 4 12,640
Columbia ....... 89 7% 73 3 138 5 107 0 64 10 73 4 13,211
Constitution. . ...| 8 9 78 0 142 0 110 © 72 0 78 0 14,400
Reliance. . ...... 90 0 8 0 155 0 115 0 72 0 84 0 16,247
fortable cruiser, ‘“Mayflower,” the | high-grade steel wire rope, blocks and

next cup defender, was an improved
“Puritan,” with 5 feet more length on
the water-line and 8,824 square feet of
sail; she was built of wood, and sub-
sequently to her defense of the cup she
was turned into a comfortable cruiser.
Her sail area is so nearly the same as
that of her successor, “Volunteer,” that
to avoid crowding our drawing her sail-
plan does not appear. “Volunteer” was
designed by Burgess, the designer of
“Puritan” and “Mayflower.” She was
the first of our large sloops to be built
of steel. She was about 5 feet longer
on the water-line than “Puritan” and
carried a much larger sail-plan, .the
boom being 84 feet as against 76 1-2
feet of “Puritan,” and the hoist to the
topmast sheave being 111 feet as
against 104 feet in the earlier boat.
“Volunteer” also was a perfectly sound
and wholesome vessel. Although her
rig was a large one, she was well able

other gear of extreme lightness, make
their appearance in the spar and sail-
plans. As a consequence, although the
“Vigilant” - was only a few inches
longer on the water-line than the “Vol-
unteer,” she carried over 2,000 square
feet more sail. The boom was length-
ened out to nigh upon 100 feet, while
the hoist went up to 132 feet; and t_he
sail spread to 11,312 square feet. “Vig-
ilant” was to be the last of the cen-
terboard yachts; for although she beat
“Valkyrie II.” in the series of races,
she was beaten badly to windward by
that boat in a stiff breeze; and subse-
quently, during a season in English
waters, was beaten eleven times out of
eighteen by the deep-keel cutter
“Britannia,” a sister boat to “Valky-
rie II.” That season’s experience
sealed the fate of the centerboard. and
when the next challenge came, the Her-
reshoffs, entrusted with the contract of



AMERICAN REFERENCE BOOK.

SCIENTIFIC

48

i (T 43'bszyo'ol vy [IOS

59
2l

11 31HAMTIVA

2 9%
Y o]
ANVIISIA

ks Liog  Paay jipg viar 0 k &
. ik 0y _a_. . 44bs 1826 Py jivg

=1A% NOM 1

= = z s B ety G S =y /“
.o, 58 = 7 - N\\I‘\l 5,98
N\\.\n\n\.ie KA SR8 R

H33LNNTOA 2giel \ JATLSIHL

it e Rt 4bglecl  pasy |log

® ,58

- _\\.\\I\.\'.un
,20!1

NIMOTAAVI og|gl ~ vilviva

,eol

#bg 062 pady jiew bl S paay JioS

- €6 T
Nviiund <Q)8! ViS3IN3a

DEVELOPMENT OF THE INTERNATIONAL







50 SCIENTIFIC AMERICAN

REFERENCE BOOK.

building a yacht to beat her, turned
out to meet her the deep-keel cutter-
sloop “Defender.” “Vigilant” was the
last of the cup-defenders that was good
for anything but cup defense. She has
been changed into a yawl, and has
proved to be an excellent cruiser under
her reduced rig. In “Defender” we see
the engineer still at work, reducing
scantling and lightening up on con-
struction even to the smallest detail.
“Defender” was built of manganese
bronze in the underbody, and alumi-
nium in the topsides and fra?ng She
carried a hollow steel mast, boom and
gaff. As a consequence, although she
was a smaller boat than “Vigilant,”
having some 3 feet less beam, so great
was the lightening of her weights, and
the increase in stability due to lower
ballast, that she carried over 1,000
feet more sail than the larger yacht,
spreading 12,640 square feet. The main
boom reached far over the taffrail, be-
ing 106 feet in length over all. The
hoist was 7 1-2 feet greater and the
forward measurement from mast to
end of bowsprit had increased to over
73 feet.

When the “Defender” commenced
her trials it began to be evident that
in the development of the 90-foot
racing yacht the limit, not merely of
convenience but of actual safety, had
been passed. ' The draft of 19 feet was
in itself prohlbltlve of the use of the
boat as a cruiser, since it shut her out
from many of the harbors and desir-
able anchorages, while the experience
of the boat in fresh to moderate breezes

was marked by breakdowns which, on -

one occasion, came very near to being
disastrous. In some races, when the
wind breezed up, rivets were sheared
off and the climax came when in-a bit
of a squall the pull of the weather
shrouds was so great that the mast
came very near punching a hole for
itself through the bottom of the boat.
Herreshoff evidently had overlooked
the fact that, in cutting into the keel
until its forward edge was aft of the
mast-step, he had left nothing but the
light floor-plates and the frail plating
to take the enormous downward thrust
of the mast. Emergency repairs were
at once made by carrying a pair of
15-inch by 8-inch steel straps from
the toot of the mast up to a junction
with the chain-plates at the deck.
Trouble was also experienced in keep-
ing the bowsprit from coming inboard ;
several of the frames of the boat broke
at the turn of the garboards; and from
first to last the extreme lightness of

the craft was a source of unceasing
anxiety to her owners.

Four years later the Bristol yard
turned out ‘‘Columbia,” a yacht that
embodied some of those features of
hull and sail-plan which experience
in the smaller classes had shown to be
conducive to high speed. She had a
foot more depth, or 20 feet; her over-
hangs, forward and aft, were carried
out until on a water-line length of 89
feet 71-8 inches she had an over-all
length of about 50 per cent more, or
132 feet. Although a 90-footer when
at anchor she was a 115-footer when
heeled to her sailing lines, the great
increase in the overhangs being due
to the effort to build the biggest pos-
sible boat on the arbitrary so-called
90-foot length. 'The enlargement of
the sail-plan was chiefly in the direc-
tion of greater hoist, the distance from
main boom to topmast sheave bemg
1381-2 feet. The disastrous experi-
ence with “Defender” showed the ab-
solute necessity of using more reliable
materials in the hull, which was con-
structed of Tobin bronze plating on
steel frames. The hull structure proved
satisfactory, but the llghtenmg up of
the spars and standing . rigging bhad
been carried too far, as shown by the
fact that in her trial races she car-
ried away her mast.

Two years later, to meet ‘“‘Sham-
rock II.,” Herreshoff brought out the
“*Constitution,” which differed in form
from “Columbia” merely by an in-
crease of one foot in the beam. The
sail-plan was greater than that of
“Columbia” by about 1,200 square feet.
The hoist had now increased to 142
feet, the boom to 110 feet, and the base
of the forward triangle to 78 feet.
“Constitution’s” appearance is com-
parable only to that of “Defender” in
the constant succession of breakdowns
that have occurred; but with this dis-
tinction, however, that whereas ‘“De-
fender’s” trouble was in the hull, “Con-
stitution’s” has been up aloft. At dif-
ferent times she has carried away her
mainmast, her topmast and her gaff.
Of the hull, however, it must be ad-
mitted that the system of belt-and-lon-
gitudinal framing adopted by Herres-
hoff has been eminently successful.
Although it is probable that no large
amount of weight is saved over the old
system of framing, it is certain that
weight for weight it is cons1derably
stronger. “Constitution” proved so
wuch of a disappointment that it was
really realized that to defend the
cup successfully some radical depar-
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ture must be taken, and Herreshoff
struck out most boldly in the direc-
tion of the ‘‘scow” type, which had
proved so fast in the smaller classes of
yvachts. On a water-line of 90 feet
the new boat has a beam of over 26
feet, a draft -of 20 feet, and an
over-all length of close upon 150 feet.
Although she is a 90-footer at anchor,
she is fully a 120-footer when heeled
to a breeze; and to this fact is to be
ascribed the astonishing sail-carrying
power which she lhas shown, the area
under the New York Yacht Club
measurement being 16,247 square feet ;
and if changes are made they will be
rather in the direction of an increase
than a reduction of sail-plan. The
growth of sail power in the last fifteen
years may be summed up in the state-

ment that on an increased water-line
length of only 10 feet the “Reliance”
of 1903 spreads over twice as much
sail as did “Puritan” in 1885. In her
we see, unquestionably, the highest
possible development under the exist-
ing rule, and although the boat is an
overgrown monstrosity as a sailing
craft, she is certainly a great tribute
to her builder, both as a naval archi-
tect and as a wonderfully resourceful
and ingenious mechanic., She is the
biggest, lightest constructed, most pow-
erful, and probably the fastest yacht
of her water-line length that ever was
or ever will be constructed, and she
possesses that dual quality, never be-
fore found in one and the same yacht,
of being relatively just as fast in light
as she is in strong winds.






CHAPTER III.

THE NAVIES OF THE WORLD.

The subject of the navies of the
world is a most important one.
Schemes of classification vary, and it
is difficult to obtain any figures which
agree. 'The three English authorities
are “The Naval Annual,” by T. A.
Brassey; “The Naval Pocket Book.”
by Sir W. Laird Clowes, and F. T.
Jane’s “All the World’s Fighting
Ships” (Munn & Co., publishers). The
latter is filled with illustrations, dia-
grams, etc., and has an excellent

thumb index, facilitating easy refer-
ence. Our comparison of naval
strength is based on these three books.
In addition, we give the tables of the
Hydrographic Office, and for those who
care to pursue the matter further, we
give an abstract of the section of
Hazell’s Annual dealing with the sub-
ject. With this explanation it is hoped
that the dissimilar figures will not be
i«l)s confusing as they otherwise would
e.

THE CONSTRUCTION AND CLASSIFICATION OF MODERN
WARSHIPS.

The modern warship is an ever pop-
ular subject with the readers of the il-
Iustrated press. This is proved by the
tenacity with which guns, ships and
armor hold their place as conspicuous
subjects for the pen and the brush.
It is a question, however, in spite of
the familiarity of the public with the
technical phraseology of the warship,
whether the average reader has a very
accurate idea of the distinctions be-
tween the various classes of ships and
between the various elements from the
combination of which these ships de-
rive their distinctive class character-
istics. He is told that the “Indiana”
is a battleship, the “Brooklyn” an ar-
mored cruiser, the “Columbia” a pro-
tected eruiser, and the *“Puritan” a
monitor. But it is probable that he
has only a vaguae idea as to what quali-
ties they are that mark the distinction,
or why the distinctions should need to
exist at all.

With a view to answering these
questions in a general way, we have
prepared three diagrams and a per-
spective drawing which show the con-
structive features of the several types
of warship to which we have referred
above. In diagrams I to III the armor
is indicated by full black lines or by
shading, the approximate thickness of
the armor being shown by the thick-
ness of the lines and the depth of the
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shading. The fine lines represent the
unarmored portions of the ordinary
plating of the ships. In the end view
the armor is shown by full lines and
shading and the ordinary ship plating
by dotted lines.

When the naval architect sits down
at his desk to design a warship of a
certain size, he knows that there is
one element of the vessel which ig
fixed and unalterable, and that is her
displacement. By displacement is
meant the actual weight of the ship,
which is, of course, exactly equal to
the weight of water which she dis-
places. This total weight is the cap-
ital- with which the architect has to
work, and he uses his judgment in dis-
tributing it among the various ele-
ments which go to make up the ship.
Part is allotted to the hull, part to
the motive power, part to the armor
protection, part to the guns, and part
to the fuel, stores, furnishing and gen-
cral equipment.

It is evident that the allotment of
weights is a matter of compromise—
whatever excess is given to one ele-
ment must be taken from another;
else, the ship will exceed the given
displacement. Among the elements
above mentioned there are some, such
as weight of hull, provisions, stores,
and furnishings, which for a given
size of ship will not vary greatly.
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There are other elements, such as guns,
armor, engines and fuel-supply, which
may vary considerably in different
ships, according to the type of vessel
that is produced. If, for instance, the
architect is designing an extremely
fast ship of type No. 1, which has a
speed of 23 knots, he will have to al-
lot such a large amount of weight to
the motive power that he will only be
able to give the ship very slight armor
protection and a comparatively light
battery of guns. If he wishes to pro-
duce a fast ship that shall be more
heavily armed and armored, he has to

besides protecting his water line in the
region of the engines and boilers with
a belt of steel of the same dimensions.
The swift and lightly armed and ar-
mox:ed ship is known as a protected
cruiser; the less speedy but more heav-
ily armed and armored ship belongs to
the armored cruiser type, and the
§Iowest ship, with its capacity for tak-
ing and giving the heaviest blows that
modern guns can inflict, is known as
a battleship. - :
In the construction of a warship
the two qualities of attack and de-
fense have to be supplied. The offer-
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COMPARATIVE ARMOR PROTECTION IN PRINCIPAL TYPES OF MODERN
WAR VESSELS.

be content with less speed, say 20 or
21 knots, as in No. 2, and the weight
so saved on the motive power appears
in the shape of a side belt of armor at
the water line, more complete protec-
tion for the guns in the shape of bar-
bettes and turrets and considerably
heavier armament. If, again, he de-
sires to produce a ship capable of con-
tending with the most powerful ships
in line of battle, as in No. 3, he is
content with much lower speed, say
16 or 17 knots an hour, and he in-
creases the power of his guns until
they weigh over 60 tons apiece, and
protects them with great redoubts
and turrets of steel 11-2 feet thick,

sive powers are furnished by the guns,
the torpedoes and the ram ; the defen-
sive powers are provided by giving the
ship a complete double .bottom and an
abundance of watertight compart-
ments, and by providing it with as
much armor plating as it will carry to
keep out the shells of the enemy. The
greatest danger to which a warship is
exposed is that of being sunk either
by under-water attack by torpedoes or
the ram, or by beinf penetrated at the
water line by hea  shell fire. 'The
destructive force oi. a torpedo is so
great that all that can be done is to
localize its effects. For this purpose,
and also to give greater structural
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strength, the hull below the water line
is built double—a hull within a hull.
The longitudinal and transverse plate
framing of the ship is built in between
these shells, which are known as the
inner and outer bottoms, and the space
is thus divided into innumerable wa-
tertight compartments or cells. There
is a possibility that a blow that would
burst in the outer shell might not rup-
ture the inner shell; but if it should,
the inflow of water is confined to a lim-
ited portion of the hull by dividing
the latter by transverse and longitudi-
nal walls or bulkheads of plating. A
blow that burst in both outer and in-
ner shells would only admit water to
one of many compartments, and the
ship would still have a large reserve
of buoyancy.

In protecting warships against shell
fire it is recognized that there are

the battleship this deck is generally
flat from side to side amidships for
about two-thirds of the ship’s length.
At the sides it rests upon a wall of
vertical armor from 15 to 18 inches in
thickness, which extends in the wake
of the magazmes, engines and boilers.
This side armor is usually about 71-2
feet in height, 3 feet of it being above
and 41-2 feet below the water line.
At each end of the side armor a trans-
verse wall of armor extends clear

~across the ship. This rectangular wall

with its roof of 3-in. steel thus forms a
kind of inverted box, snugly sheltered
below which are the before mentioned
“vitals” of the ship. At each end of
this inverted box two huge barbettes,
with walls 15 to 17 inches thick, are
built up to a few feet above the main
deck, and just within and above them

- revolve a pair of turrets with walls of
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(All parts above the water lines shown by dotted lines and light shading, might be shot away without
estroying the fighting power of the ship.)

THE INVULNERABLE, FLOATING FORT, WITHIN THE OUTER WALLS OF A
MODERN BATTLESHIP.

certain parts of the ship which are of
paramount importance, inasmuch as
their disablement would leave it at the
mercy of the enemy. These are the
“v1tals” of the ship, and they com-
prise the magazines, the boilers, the
engines and the steering gear. If a
shell penetrated the magazmes, it
would be liable to result in the blowing
up of the whole ship, and if it entered
the boiler, engine or steering rooms,
it would probably render the ship un-
manageable, in which event she would
run the risk of being rammed and
sunk by the enemy.

In all warships the vitals are cov-
ered by a complete protectlve deck of
steel, which varies in thickness from
11-2 to 3 inches. The highest part of
the deck is generally at a slightly
higher level than the water line amid-
ships, and it curves down at each end
to meet the bow and the stern. In

15 to 17 inch steel. (See perspective
view.) The turrets give shelter to the
big guns, of which there are a pair in
cach, and the barbettes protect the
turning gear by which the turrets are
rotated. There is thus a continuous
wall of 15 to 17 inch steel extend-
ing from 4 feet below the water line
to the roofs of the turrets.

With this description in mind the
reader will see, on looking at diagram
No. IIL, that before heavy shells
can mJnre the engines, boilers or guns,
they must pass through from 15 to 18
inches of solid and, in the case . of
American battleships, face-hardened
Harvey steel. The 6-inch and 8-inch
guns are protected by 6 and 8 inches
of steel.

Now it can readily be understood
that all this amount of heavy armor
and guns adds greatly to the weight
of the ship, and for this reasom, in
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spite of her smaller engine power, a
firstclass battleship rarely displaces
less than 10,000 tons, and in some for-
eign navies the displacement runs up
to mearly 16,000 tons. This will be
understood by reference to the perspec-
.tive view, where the armored portions
of the ship are indicated by full lines
and shading. It will be seen that all
that part of the ship lying below the
water line is shut in by a continuous
roof of steel which is 3 inches in
thickness forward and aft of the bulk-
heads. Over the central armored cita-
del it is 23-4 inches thick. All the
plating indicated by dotted lines might
be shot away without the “vitals” suf-
fering injury or the ship being sunk.
The reader will see that it is the bat-
tleship’s sides and the extra deck and
freeboard which they provide which
constitute practically the difference be-
tween a battleship and a monitor.

This brings us to the consideration
of the monitor type. Take away from
a battleship all that portion which is
shown in our drawing in shaded lines
above the water line; lower the bar-
bettes until they rise only a few feet
above the steel deck, and we have a
ship of the general monitor type. The
monitor is distinguished by very low
freeboard—only a few inches in the ex-
treme type—the absence of a heavy
secondary battery and the possession
of a main armament of heavy guns.
Such a ship labors heavily in bad
weather and is not intended for ser-
vice at any dlstance from the coasts.
To make a seagoing vessel out of her
it would be necessary to add one, or
even two decks, placing the guns well
up above the water, after which
changes she would be no longer a moni-
tor, hut a seagoing battleship.

In the cruiser type the protective
deck does not extend across the ship
at one level, but curves down to meet
the hull at a point several feet below
the water line. This sloping portion
is made thicker than the flat portiom,
as in diagram No. I1., where the deck
is 3 inches thick on the flat and G
inches on the slopes. In the case of
the armored cruisers, a belt of vertical
armor is carried at the water line and
in all cruisers the V-shaped space be-
tween belt and sloping deck is filled
in with coal or with some form of wa-
ter-excluding material, such as corn-
pith cellulose. In diagram II., which
represents the fine armored -cruiser

“Brooklyn,” it will be seen that before
it could reach the engine room a shell
would have to pass through 3 inches
of vertical steel, about 6 feet of coal
and 6 inches of inclined armor—a to-
tal resistance equal to 14 or 15 inches
of solid steel. The guns and turning
gear are protected by 5 1-2-inch steel
turrets and 3-inch barbettes. The bar-
bettes, it will be seen, do not extend
continuously down to the armored
deck, as in the battleship, for this
would require a greater weight of
armor than can Dbe allowed. Conse-
quently, the architect is only able to
furnish the guns with a small armor-
plated tube for protecting the ammu-
nition in its passage from the maga-
zines to the barbettes.

In the protected cruiser the side arm-
or at the water line disappears alto-
gether, and dependence is placed en-
tirely upon the sloping sides of the
protective deck, the water-excluding
cellulose and the G or 8 feet of coal
which is stowed in the bunkers in the
wake of the engines and boilers. The
barbettes, turrets and armored am-
munition tub2s of the armored cruiser
disappear, and their place is taken
by ‘comparatively light shields and
casements of 4-inch steel which serve
to protect the gun crews.

It will be seen from the above de-
scription that each class of vessel is
onlv fitted to engage shlps of its own

pe. The protected cruiser “Colum-
bla” (No. 1.) might, with her light 6

- and 4 inch guns, hammer away all day

at the “Indiana” (No. IIL.) without
being able to do much more than
knock the paint off the latter’s 18-inch
armor., whereas cne well-directed shot
from the 13-inch guns of the “Indiana”
would be sufficient te sink or disable
the “Columbia.”” The “Brooklyn”
would fare better, and at close range
her 8-inch guns might happen to pene-
trate the belt or turret armor of the
“Indiana,” but the issue of the duel
would never be in doubt for an in-
stant. A “Columbia” or a ‘“Brook-
lyn” would show its heels to an “In-
diana” or “Massachusetts,” and their
great speed would give them the op-
tion of refusing or accepting battle
with almost any craft that is afloat
upon the seas to-day.

It shbould be mentioned, in con-
clusion, that the dividing lines in the
classification of warships are some-
what flexible.
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RELATIVE STRENGTH IN MATERIEL: PRINCIPAL NAVIES.

A Parliamentary Return dated March 26th, 1903, was issued in May of that year, showing
the Fleets of Great Britain, France, Russia, Germany, Italy, the United States of America, and
Japan. This return is here brought up to date Dec. 31st, 1903. This refers to the text matter.—
Hazell’'s Annual.

The figures in the tables show the condition of affairs on Jan. 1, 1904; since this time the
Russo-Japanese war shows great changes. The severe losses of the Russians and the slight
losses of the Japanese have been taken into account in the tables. The third, fourth and fifth
tables are issued by the Office of Naval Intelligence, U. S. N., with modifications, according to
newspaper reports, occasioned by the Russo-Japanese War.

BUILT. :
Type. !B(;'ﬂﬁ;_‘France. ‘Germany. I Russia.! Ttaly. l g&lf:sd ‘ Japan.
Battleships, 1st class. .. ....... 49 20 14 1 1'2 12 6
- %néi cllass ......... 4 9 4 2 | — 1 1
L rd class....... e, . 2 1 12 1 5 — -
Coast defence vessels. .. ....... 2 14 11 13 — 15 2
Cruisers, armored. . ........... 24 10 2 6 5 2 8§
£ protected, 1st class ... 21 7 1 2 = 3 —
y ‘:‘ 2nd class. .. 511 16 8 4 5 12 10
y 3rd elass. . . 321 174 10 = 11 2 7
‘} unprotected.......... 10 1 20 3 = 11 9
Torpedo vessels .............. 34 16 2 8 14 = 1
Torpedo-boat destroyers. . .. ... 112 14 32 40 11 20 17
Torpedo boats................ 85 247 93 150 145 27 63
Submarines. . ........ ... 5 15 — — 3 —
BUILDING.
3 it
Type. B(g::itn. France.| Russia.| Germany.| Italy. sq:;;:fi Japan.
Battleships, 1st class........ 7 6 6 6 7
L 6* ] 6% . 3% 5% 4%
g 2ndeclass.. ....... — = — — o = =3
Coast defence vessels. .. ....... — = == = —_ 1 —
Cruisers, armored. . ......... 13 { 12 3 1 11
4% 1* 3* 1* 6%
- protected, 1st class.. .. — —_ % g* — —_— — —
“ P 2nd class. .. 2 — 2 — _— 5 2
= £ 3rd class. . % b~ g* " il
Seouts RN R PNIEN et = e 2* ’ o
Torpedo-boat destroyers. . ... .. %g* r { 12* 6 o o 3
Torpedo-boats. ... ........... 5 % :lzg* 7 —_ 8 4 18
Submarines. . . ........ ... % 13* % %g* 2 1 2 —

RELATIVE ORDER OF WAR SHIP STRENGTH.

As wourLp BE THE CASE WERE VESSELS

PACEPRESENT BuiLpiNg Now COMPLETED.

Nation. . Tonnage. Nation. Tonnage.
1,516,040 Great Britain. . ............. 1,867,250
76,108 France..........c.couueenns 755,757
387,874 United States. ... ........... 616,275
346,458 Germany. .........ccaaousns 505,619
294,405 VERBCETL § o 500 Glab3lo 6 b 0 o 80 00 458,432
258,222 }taly ....................... E ggg%gi

243, (150 o i O doR0k0 00,5800 0103 S-ho 3
93,913 Astriat ot Y F i SR Y 149,833

* Signifies programme 1903-4 (ordered or projected).
t %nciuging three partiﬁxlly protetct:d.
ncluding one partially protected. \
§ Includilrllg two vessels purchased from the Argentine for $7,500,000, Dec. 31st, 1903.
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; Tl ¢ Fis THE NAVIES OF THE WORLD
S = & J%.
E = eEr g IN DETAIL.
T b am oy Hi- &
2 ;'g l B aTES ARGENTINE REPUBLIC.
A gt~ PersonNeL.—There are 321 executive offi-
o o - cers and 158 engineer officers on the active list,
j ge = ks - and from 5,000 to 6,000 men. The executive
O < Qe © officers are divided as follows: 1 vice-admiral,
E N _g e o < 2 rear-admirals, 3 commodores, 11 captains,
a 8 o €I 42 commanders, 30 lieutenants, 91 sub-lieu-
| = [} _ tenants, 81 midshipmen, and 60 cadets.
5 5w o « MaTerteL—The strength in ships built and
5 =g — building on Nov. 30th, 1903 was:—
m S m-ﬂ Eg
< o
Z &= S w Battleshipgin «issis.. 38 5 K R ug ey 1
) Coast defence vessels. . 4
< == %m:or?ddcrmsers ....... 4
= z L L - - rotected cruisers. . ... ........ ... 0. 5
& = Torpedo vessels. ... ............... 5
ﬂ & 3.8 Torpedo-boat destroyers. . .......... 3
E n &~ ® Torpedo'boBtEgy. <s. o Br - ot sme 22
a 5 © © o | % BUILDING.
w g :E A YR o *Armored cruisers. . ...... IO T 2
<l S A Dockyarps.—The princi
X principal dockyards are
E = : situated as follows:—
o} I =g ™) o Lo fd o San Fernando.—Three small docks take
Thui et nE © eruisers.
= s . -~ Puerto Belgrano.—One large dock takes
m : = N 10 battleships.
5 (ickf =D & Buenos Ayres.—Very limited accommo-
D 0] :
e AR el AT dation.
.
[l e s | G -
Z | g | wF 1 AUSTRIA-HUNGARY.
< | z : ] :
mp = i -~ PersONNEL.—The number of all ranks in
S 5 = - the Austrian Navy,including reserves, is10,841.
2 ; The officers of the Austrian Navy are distri-
. = L= ) buted as follows: 1 admiral, 2 vice-admirals,
1] = b - ™ - 0
1471 8 @E 0 17 captains, 27 commanders, 37 lieutenant-
= Z - £ commanders, 200 lieutenants, 191 sub-lieu-
= é = e =R tenants, and 180 midshipmen.
o ::Q, 3l © MATERJEL.—Thg strength in ships built,
a = building, and projected on Nov. 30th, 1903,
3] Z oy - o | ™ wasi—
o g =i, xR - | ™ BUILT.
~ B 2.8 Battleships, 3rdeclass ........0..... 5
o & 2 i Coast defence ships. .. ............. 3
3 o ) ) [ oy e Q River monitorssel B LR i 4
< Rt a & N Armored Cruisers. . ... ..ccieuienen 1
% = CE 2 o Protected cruisers, ?2’n(§l cllaes ........ Z
<] rd class. ........
I~ 4 5 3 ’{‘orpego l\;essels. 3 o ;,?
9 . . [BBeis (oo o endioke b Fibefebene s ol femut e
= > . . orpedo boa
m w X b BUILDING.
= ;‘;’ e A ¢ Battleships, Istelass............... 4
=] SR 3 = Monitors. .. ...... =y ]
Z : T g < Armored cruisers. 1
E 8T ; e Torpedo vessels. « oo oevveerennen.. 5
: e ‘3 . 5 § Dockyarp.—The principal Government
2 =, 4 g 3 dockyard of Austria-Hungary is situated at
9 3 E g = Pola. There are three small docks there.
e °
R R B *These two vessels are the Bernadino
s S Rivadavia and the Mariano Moreno, which
= H were built in Italy, and were sold (Dec. 31st,

1903) to the Japanese Government.
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BRAZIL.

PersonxEL.—The personnel of the Brazil-
ian navy numbers about 8,500 of all ranks.
The executive officers are distributed as fol-
lows: 1 admiral, 2 vice-admirals, 10 rear-
admirals, 18 captains, 30 commanders, 60
lieutenant-commanders, 175 lieutenants, and
160 sub-lieutenants.

MaTtERIEL.—The ships built for the Braazil-
ian Navy number in all 63. There are no
vessels under construction.

BUILT.

Coast defence ships.. .. ............. 9
Protected eruisers. ... ............. 6
Torpedo vessels. ... ......ooviunnn 18
Torpedo boats.. 28
SubmARINES:r: svarti il oore diss oo e oo 2

Dockyarps.—The only important dock-
yard is situated at Rio de Janeiro, where there
are three docks to take cruisers, and two
smaller ones. Besides this there are naval
bases at Para, Bahia, Pernambuco, and
Ladario de Matto Grosso.

CHILE.

PEersoNNEL.—The numbers of officers and
men on the active list are variously stated to
be from 6,000 to 8,000. The executive officers
are distributed as follows: 1 vice-admiral, 4
rear-admirals, 11 captains, 18 commanders,
16 lieutenant-commanders, 25 lieutenants,
and 36 midshipmen.

MaTeriEL.—The strength in ships built and
building on Nov. 30th, 1903, was:—

BUILT.
T R Tl SRR DRI Soroke s oo o) o o o o 'o1s] Shiorapeild 2
Armored eruisers. . ... 2
Protected cruisers. ... ............. 6
Torpedo vessels. ..o oooveiinenenns 5
Torpedo-boat destroyers..... ...... 6
Torpedo boats.. .« cooeeeviveeavaasn 24

Dockyarps.—The principal dockyards are
situated as follows:—
Talcahuno.—One dock takes any warship.
Valparaiso.—Two small floating docks take
cruisers.

DENMARK:

PrrsoNNEL.—The personnel numbers about
4,000 of all ranks. The executive officers are
divided as follows: 1 vice-admiral, 2 rear-
admirals, 16 captains, 38 commanders, 63
lieutenants, 33 sub-lieutenants, and 23 mid-
shipmen.

MaTeRIEL.—The strength in ships built and
building on Nov. 30th, 1903, was:—

“ Battleships. . ... 3 P PRI NEE e L
Coast defence vessels .............. 4
Protected cruisers. . .. v.o.ooievennns 5
Torpedoboats............coovnunen 25

BUILDING.
Coast defence vessel........ o 1

DockyArp.—At Copenhagen there are three
small docks.

FRANCE.

PERSONNEL.

The number of officers and men on the active
list of the French Navy in 1903 was 53,247, and
in the Reserve there were 49,346 officers and
men. The number of men effective during
1903 was less by 2,940 than the number avail-
able during the preceding year.

The executive officers of the French Navy
are divided as follows:—15 vice-admirals, 30
rear-admirals, 124 captains, 212 commanders,
751 lieutenant-commanders, 574 lieutenants,
146 sub-lieutenants, 100 midshipmen, 183
cadets.

MATERIEL,

The number of ships built, building, and
projected for the French Navy on Nov. 30th,
1903, was:—

BUILT.
Battleships, 1st elass. .. ............

< 2nd class. . .

5 3rdelass’..............
Coast defence vessels...............
Armored cruisers................
Protected cruisers, 1steclass. ......

@ e nd class
< & 3rd class,
Unprotected cruisers...............

Torpedo vessels . ........
Torpedo-boat destroyers..
Torpedo boats...........
Submarines ........ et ek R - 1

BUILDING.

Battleships, Ist class...............
Armored cruisers.....
Torpedo-boat destroye
Torpedo-boats. . .. .

Submarines. . . ......... o i
PROJECTED.
Armorederuiser®* ... ..., .. 1
Torpedo-boat destroyers............ 4
Torpedo boats.. . .covevveeeeinenn.. 25
Submarines. . . ..o ol iiiiiian oq L3
DOCKYARDS.

The Government dockyards in France are
situated as follows:—

Cherbourg.—One dock takes battleships
14,000 tons; seven smaller.

Brest.—One dock takes battleships; others
very small. k

Lorient.—One dock takes battleships 14,000
tons; one takes small cruisers.

Rochlef ort.—Three docks, take small vessels
only.

Toulon.—Three docks take battlestips
14,000 tons; six others take cruisers.

GERMANY.
PERSONNEL.

The number of officers and men on the ac-
tive list is 35,685, and on the regular reserve
there are 5,114. The total number of able-
bodied men liable for service in the Reserve,
however, is about 70,000.

*This armored cruiser is the Ernest Renan
of 13,562 tons.
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The executive officers of the German Navy
are divided as follows:—8 vice-admirals, 16
rear-admirals, 58 captains, 125 commanders,
245 lieutenant-commanders, 382 lieutenants,
332 sub-lieutenants, 401 midshipmen, 200
cadets.

MATERIEL.

The strength of the German Navy in ships

built and building on Nov. 30th, 1903, was:—

BUILT.
Battleshlps, L8G CRRER. L %ol tore, b e 14
2Rl CIABS. T e S ek e 4
& Srdeclasty AN 12
Coast defence ships................ 11
Armored cruisers........ 256 CraP I 2
Protected cru1sers, st elase s oiete be ol S
2nd class. ... .... 8
= ¥ Jrdiclasd <L lU 0T 10
Unprotected cruisers. ..... % re Sonin 20
Torpedo vessels. . .. ..oovvnn. e, N2
Torpedo-boat destroyers............ 32
Torpedo boats......... vl S Eh i 93
Submarines. . . ...... I 5 % e e ]
BUILDING.
Battleships, 1st class........... Socrmiie)
Armored cruisers. . ............ Calg Bt
Protected cruisers, 3rd class. . e
PROJECTED,
Armored cruiser*. .................

Protected cruisers. ... .............
Torpedo-boat destroyers
Torpedo boats. .

Submarine. .. ..

) DOCKYARDS.

The German dockyards are situated as

follows:—

Kiel.—Two docks take any ship. Also two
floating docks. Four docks take any
ship up to 10,000 tons.

Wilhelmshaven.—One dock takes any ship;
one takes up to 10,000 tons. Three float-
ing docks; two new ones building.

GREAT BRITAIN.
PERSONNEL,

The number of officers, seamen, boys, and
marines provided for sea and other services for
the year 1903-4 amounts to 127,100, being an
increase of 4,600 on the previous year. The
strength of the Royal Marines on Jan. 1st,
1903, was 19,579.

BUILT.
Battleships, 1st class. .. ............ 49
C ndzclagss meitd, . 5 4
. 3rd class.. ... ... £ NG 28
Coast defence ships................ 2
‘ATmoredrertisiersvEney: O ISR, 2 24
Protected crmsers, Ist class. .. ...... 21
2ndclass. . ...... 51
" - Srdclass......... 32
Unprotected cruisers. .............. 10
Torpedo veasels). .\, | .o TN s 34
Torpedo-boat destroyers.. R b
Torpedothofits. - == . Fii i, =i 85
SUbMATIDES. % s e fnt. S e e e
BUILDING.

Battleships, 1st class............... 7
Armored -cruisers.c.ic 2. . odnh SN 13
Protected cru1sers, 2ndclass. ....... 2

3rd class.. s

SCOUSN. ARl e < T, AT e L
Torpedo-boat destroyers............ 19

Torpedo boats...........oou.. SR
Submarines:’: el sl nl DL sl 4

PROJECTED.

Battleships, 1stelass............... 6
Armored cruisers . . 0 4
Protected cruisers . 3
Seouts: €L T Al 5 4

Torpedo-boat destroyers. 5
Submarines:: B 5 B LIE T L Y 10

Two of the first-class battleships are those

purchased from Chile.

DOCKYARDS.
The public dockyards in Great Britain are

situated as follows:—

Portsmouth.—Six docks take any ship; three
take armored cruisers, 10,000 tons and
smaller.

Devonport.—Two docks take battleships;
two smaller.

Keyham.—One dock takes small battle-
ships; three smaller.

Chatham.—Six docks take battleships
(four small ones only); four smaller.

Sheerness.—Five small docks.

Pergbroke.—One dock takes small battle-
ships.

Haulbowline.—~Two docks take any ship.

ITALY.
PERSONNEL.
There are 26,948 officers and men on the

The passing of the Naval Forces Act during active list for the current financial year, and
the year will strengthen the Naval Reservesby | the reserve numbers 33,667 officers and
increasing its numbers, and by authorizing | men. This latter is, however, of doubtful
short-service system in the Navy, on condition | efficiency, for many of the officers are over
that those accepting such employment shall s‘lxty-ﬁvg years of age, and the men have but
complete a term of seven years in the reserve. | little training.

The Royal Naval Volunteers authorized by

The executive officers of the Italian Navy are

the Act of 1902 have commenced enrolment, | divided as follows:—1 admiral, 7 vice-admirals,

and Divisions have been formed at London

14 rear-admirals, 58 captains, 70 commanders,

and Glasgow. 75 lieutenant-commanders, 410 lieutenants,

MATERIEL.
The strength of the British Navy in ships
built, building, and projected on Nov. 30th,

160 sub-lieutenants, 130 midshipmen.

MATERIEL.
The strength of ships built, building and

1903, was:— projected on Nov. 30th, 1903, was:—
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BUILT. .
Battleshlps, 1st elass. ... ... S0 00 12 TR DS
T cru?sredr :lass ,,,,,,,,,,,,,,, g nll')]infiofNMi[}:_The totalhof officers and men
.................. enlisted for the navy reaches 11,000, but this
Protected cruisers, g;léi :ll:;; -------- 1-? figure includes the marine infantry. The
AT e s S SR Y400 P executive officers are di.vided as follows: 1
Torpedoboat destroyers. « & - ..o+ 11 vice-admiral, 3 rear .admlra.ls, 25 captains, 40
Torpedo boats.. . . ....... { dB ot 145 commanders, 400 lieutenants and sub-lieu-
ST ATATIOR. st o f e il e o o oot s 1 tenants, and 200 midshipmen.

. BUILDING. MaTeRrIEL.—The strength in ships built,
e gy o2 2w oreees § | building and projested on Nov. 30th, 1908,
el o Y s b 0 o BT A B UhS S0 86 1 Y

PROJECTED. HIALE
Battleships, Istelass............... | Battleships, 3rd class. ... 2
Protected cruisers, 3rd class. .. ...... 1 Coast defence ships - 19
Torpedo-boat destroyers. . .......... 2 Unprotected cruiser: .o 11
TOrpedo DOAS. . o o v rvvnsvevnmnnss 8 Torpedovessels. . .. ...oovevvnnnnns 12
R e o TR S S e S 1 Torpedo boats.. ..........covunns .. 29
DOCKYARDS.
BUILDING.
sitﬂfe ngfe;ﬁx:t_ dockyards of Italy are %oz:si'é (ciiefte]nctta ShiDS.  « vvvvrininanns 2
EPSSOTBORSE. . v i . ks s
Spezia.—One dock takes any ship; one takes PECRIens’s g
all Italian ships; four smaller.
Venice.—One dock takes cruisers; one Co ERONECTEDY
smaller. One building to take any ship. = ast ((iiefence ELNsEh'd 06 0 d6 600 69 0 ol 3
Taranto.—One dock takes any ship. orpedo vessels. ... ............ ... 7
d Torpedoiboats il =0 8 oliu Xy e
Submarine (to be purchased)........ 1

JAPAN.
PERSONNEL.

The number of officers and men available
for active service is about 31,000. There is
also a small reserve of some 4,000.

MATERIEL.

The strength in ships built, building, and

projected on Nov 30th, 1903, less loss, was: —

BUILT.

Battleshlps, dstielase. Se s T 00, 100N 6

2nd class. 53 A 1

Coast defence ships. . 2

Armored cruisers. . ...... 8&*

Protected crmsers, 2nd class. 10

3rd class. Sls

Unprotected cruisers. .............. 9

Torpedo vessels. . .. ..oovvievnn.. 1

Torpedo-boat destroyers. ........... 17

Torpedoboats................ R 63

BUILDING.

Protected cruxsers, 2ndclass. ... oov. 2

3rd class. 2 14l

Torpedo-boat destroyers. .......... . 2

Torpedo boats.. .. ... 04 B ADBA00085 . 18
PROJECTED.

Battleships,f Isteclass. ............. 4

Armored cruisers. . .....oiiieenaon 6
DOCKYARDS.

The Government dockyards in Japan are
situated as follows:—
Yokosuka.—One dock takes any ship; two
smaller.
Kure.—One dock takes cruisers.

*Including two vessels, each of 7700 tons
dlsplacement and a speed of 20 knots, pur-
from the Argentine Government for
$7 500 000 (Dec. 31st, 1903).
‘,I'The projected vessels have mnot been
named.

Dockvarns.—The principal dockyards are
situated as follows:
Helder.—Two docks take cruisers.

Hellevoetsluis.—One dock takes small
battleships.

Amsterdam.—Two floating docks take
cruisers.

Rotterdam.—Three floating docks take

small cruisers.

NORWAY.

PEersoNNEL.—The personnel numbers about
2,000, of which 1,000 are permanent, and the
remainder yearly conscripts. The executive
officers are divided as follows: 1 rear-admiral,
4 captains, 14 commanders, 28 lieutenant-
commanders, 37 lieutenants, 30 sub-lieuten-
ants.

MATERIEL.—The strength in ships built and
building on Nov. 30th, 1903, was:—

BUILT.
Coast defence vessels
Torpedo vessels

Torpedo boats.. ... i,

BUILDING.
Coast defence vessel. .. ........c.... 1
Torpedo boats..........coevenennnn 2
Submarine. .. .......cnceoeereaann 1

Dockyarps.—The principal dockyards of
Norway are situated as follows:—
Horten.—One dry dock takes small battle-

ships.
Christiansand.—One dry dock takes small
battleships.
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PORTUGAL.

PERSONNEL.—The number of men in the
Portuguese Navy is about 5,000, and, in addi-
tion, there are 2 vice-admirals, 5 rear-admirals,
16 captains, 25 commanders, 25 lieutenant-
commanders, 80 lieutenants, 110 sub-lieu-
tenants, 37 midshipmen, and 96 cadets. The
age for retirement of a vice-admiral is 70
years, rear-admiral 66 years, and other officers
64 years.

MarterIeL.—The strength in ships built and
building on Nov. 30th, 1903, was:—

BUILT.
1EE N 1 s N P e i o £ 1
Unprotected CT OISO B e b o 7
Torpedo vessels. ... ...ooovvnunnn.. 14
Torpedo boats................ St sl
BUILDING.
Torpedo vessels. ... ............... 2

Dockyarp.—There are four small docks at
Lisbon.

RUSSIA.
PERSONNEL.

There are 2,900 officers on the effective list
of the Russian Navy, and the number of men
is 61,516. In the Reserve there are about
30,000 of all ranks.

The executive officers of the Russian Navy
are divided as follows:—1 commander-in-
chief (admiral-general), 14 admirals, 24 vice-
admirals, 33 rear-admirals, 92 captains, 212
commanders, 850 lieutenants, 400 midshipmen.

MATERIEL.
The strength of the Russian Navy in ships
built, building and projected, on Nov. 30th,
1903, less losses, was:—

BUILT.
Battleships, 1st class. . .... v ot s b
¥l 2nd class. . ..
3rd class......
Coast defence ships.
Armored cruisers, . .......
Protected cruisers, 1st class
4 'y 2nd class. Ay,
~ 3rdclase.........
Unprotected cruisers............... 3
Torpedo vessels. ... ...............
Torpedo-boat destroyers. . .......... 40
Torpede boats: 7 Slutfen e oo B
SUBIMANDEE. . . oy, - 5+t ot bt B

.

u “

BUILDING.

Battleships, 1st class. .

Armored cruisers. . . ... ... 000,

Protected crursers, 1st class. .
2nd class.

2)

37D

Torpedo-boat destroyers. . . s ?
2

Torpedo-boats. . . 5
Submarines. .. ... .o et

PROJECTED.
Battleships, 1st elass............... 6
Armored cruisers. . .......... vel S0 D
Protected cruisers, Ist class. . .......

The projected battleships are the T'chesma,
Evstafi and Ioann Zlatoust, all of which are re-
ported to have been laid down in the Black
Sea yards; and the Imperator Pavel, the Andrei
Pervosvannui, to be built in the St. Petersburg
yards. Of the sixth vessel nothing is yet
known, nor have the names of the armored
cruisers transpired. The protected cruisers
are to be of the Kagul type.

[The war with Japan has modified all figures
of present strength.]

Y DOCKYARDS.
The principal Russian dockyards are situ-
ated as follows:—
Kronstadt.—One dock takes any ship; three
smaller.
Libau.—Two docks take any ship.
Sevastopol.—Two docks take any ship.

SPAIN.
PersoNNEL.—There are 16,700 of all ranks
in the Spanish Navy, and 9,000 marines. All
these are conseripts. The officers are divided
as follows: 1 admiral, 4 vice-admirals, 11 rear-
admirals, 22 captains, 47 commanders, 94
lieutenant-commanders, 131 lieutenants, 340
sub-lieutenants, 165 midshipmen, and 100
cadets. 3
MaTerIEL.—The strength in ships built and
building on Nov. 30th, 1903, was:—

Batthoship. " LTSNS TS 1
Armored eruiSers. . ... iy v viarann 2
Protected cruisers, ... ............. 6
Torpedo vessels. ... ......couuuen.. 17
Torpedo-boat destroyers. ........... 4
Torpedoiboatas: . FFtait. Jot+. e ing 10
BUILDING,
Armored cruisers. . ......... 000, 2
Protected cruisers. . . . « /v iulo vy 2

Dockyarps.—The principal dockyards are
situated as follows:—
adiz.—Three docks take cruisers.
Cartagena.—One floating dock takes large
cruisers.
Bilboa.—One dock takes any Spanish ship;
two smaller.

SWEDEN.

PersoNNEL.—The personnel of the Swedish
Navy in 1903 numbered about 7,500 of all
ranks. In addition there are about 20,000
yearly conscripts available, but the majority
of these are seldom called upon. The officers
are divided as follows: 1 vice-admiral, 4 rear-
admirals, 6 commodores, 24 ecaptains, 64 com-
manders, 55 lieutenants, 30 sub-lieutenants.

MateriEL.—The strength of ships built and
building on Nov. 30th was:—

BUILT.
Coast defence vessels. . ............. 10
Torpedovessels. . .. ............... 14
Torpedo-boat destroyer,............ ot
Torpedo boats........ a7 e T . 28
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) ) BUILDING. .
BattleShin i e et i s, Sea 1

. Armored cruiser 1
Torpedo boats.. .. ... 3

SHbMIARINE. e L, o, T 1
Dockyarps.—The principal dockyards in
Sweden are situated as follows:—
Karlserona.—Three docks take any Swedish
ship; three smaller.
Stockholm.—One dock takes cruisers.

TURKEY.
PrrsoNNEL.—There are 31,000 officers and
men in the Turkish Navy and 9,000 marines.
The officers are divided as follows: 2 admirals,
9 vice-admirals, 16 rear-admirals, 30 captains,
90 commanders, 300 lieutenant-command-
ers, 250 lieutenants, 200 sub-lieutenants.

MaTeRIEL.—The strength in ships built and
building for the Turkish Navy on Nov. 30th,
1903, was:—

BUILT
Battleships. ool o L. —
Protected cruiser. . ................ 1
Torpedo vessels. ... ............... 6
Torpedo-boat destroyers. . .......... 2
Rorpedaihoats: denr.awan £ Los i L ul. g 25
SUDMBINOS]S o o131 008a ook + o1 o aratale 59 02

BUILDING.

Protected cruisers. . .. ..
Torpedo-boat destroyers,

UNITED STATES.
ADMINISTRATION.

The President of the United States is ex-
officio Commander-in-chief of the Navy. As
his executive he appoints a Secretary of the
Navy, a member of his Cabinet, on a four
years’ term. He also appoints an Assistant
Secretary of the Navy, and these two political
officials, who are usually civilians, exercise a
general control and supervision of the ten de-
partments or bureaus among which the busi-
ness is distributed. These departments are
very similar to those in the British Admiralty,
and they are almost all of them under the
direction of naval officers. There are also
special boards, mostly departmental, who ad-
vise either the Secretary of the Navy or the
chiefs of the bureaus on technical points.

There is nothing approximating to the head-
quarters staff which is found in all naval ad-
ministrations, based on the precedent of the
organization of land forces. In this respect
the naval administration of the United States
and Great Britain differ from almost all the
rest. With regard to the estimates, the chiefs
of the various bureaus prepare and make
annually reports which are published, and in
these reports they make recommendations
with estimates of cost. The Secretary of the
Navy also makes an annual report, summariz-
ing the reports of his subordinates, with his
own recommendations, which are submitted
to Congress in the shape of Bills, which, being
passed by the House of Representatives and
the Senate, and approved by the President,
become law. The United States Navy is
manned by voluntary enlistment.

FINANCE.

The proposed estimates for 1904-5 total
$102,866,449, those for 1903-4 having been
$79,039,331. It is proposed to devote to new
construction the sum of $28,826,860.

PERSONNELL.

The number of officers and men on the
effective list of the United States Navy is
29,838, inclusive of 7,000 marines. There is
a reserve in eourse of formation, but it is not
yet in working order.

The executive officers of the United States
Navy are distributed as follows:—1 admiral,
1 vice-admiral, 21 rear-admirals, 73 captains,
114 commanders, 172 lieutenant-commanders,
350 lieutenants, 100 second-lieutenants, 130
ensigns, 90 naval cadets at sea.

. MATERIEL. h
The strength in ships of the United States
Navy built, building and projected, is sepa-
rately treated.
DOCKYARDS.
The Government dockyards in the United
States are situated as follows:—
Brooklyn.—One dock takes any ship; two
smaller.
Norfolk, Va.—One dock takes any ship; one
smaller. .
Mare Island, Cal.—One dock takes any ship.
Boston, Mass.—One small dock.
League Island, Pa.—Onelarge wooden dock.
Portsmouth, N. H.—One small dock.
—Hazell's Annual, 1904

THE UNITED STATES NAVY.

On January 1, 1904, there was upon
the active list 1 admiral, 27 rear ad-
mirals, 80 captains, 120 commanders,
192 lieut.-commanders, 331 lieuten-
ants, 24 lieutenants (junior grade),
166 ensigns, 101 midshipmen, 16 med-
ical directors, 15 medical inspectors, 86
surgeons, 35 passed assistant surgeons,
68 assistant surgeons, 14 pay directors,
15 pay inspectors, 76 paymasters, 30
passed assistant paymasters, 18 assist-
ant paymasters, 23 chaplains, 12 pro-

fessors of mathematics, 1 secretary to
the admiral, 20 naval constructors, 30
assistant naval constructors, 28 civil
engineers, d assistant civil enginegrs,
12 chief boatswains, 116 boatswains,
12 chief gunners, 100 gunners, 14
chief carpenters, 73 carpenters, 7 chief
sailmakers, 150 warrant machinists, 25
pharmacists, and 16 mates. There
were also 649 midshipmen on proba-
tion at the Naval Academy at Annap-
olis, Md.
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REGULATIONS GOVERNING THE ADMISSION

OF CANDIDATES

INTO THE NAVAL ACADEMY AS MIDSHIPMEN,

NOMINATION.

The students of the Naval Academy
are styled Midshipmen. Two Mid-
shipmen are allowed for each Senator,
Representative, and Delegate in Con-
gress, two for the District of Colum-
bia, and five each year from the United
States at large. The appointments
from the District of Columbia and five
each year at large are made by the
President. One Midshipman is al-
lowed from Porto Rico, who must be a
native of that island. The appoint-
ment is made by the President, on the
recommendation of the Governor of
Porto Rico. The Congressional ap-
pointments are equitably distributed,
so that in regular course each Senator,
Representative, and Delegate in Con-
gress may appoint one Midshipman
during each Congress. After June
20, 1913, each Senator, Representa-
tive, and Delegate in Congress will be
allowed to appoint but one Midship-
man instead of two. The course for
Midshipmen is six years—four years
at the Academy, when the succeeding
appointment is made, and two years at
sea, at the expiration of which time
the examination for final graduation
takes place. Midshipmen who pass
the examination for final graduation
are appointed to fill vacancies in the
lower grades of the Line of the Navy
and of the Marine Corps, in the order
of merit as determined by the Academ-
ic Board of the Naval Academy.

“The Secretary of the Navy shall, as
soon as practicable after the fifth day
of March in each year, notify in writ-
ing each Senator, Representative, and
Delegate in Congress of any vacancy
which may be regarded as existing in
the State, District, or Territory which
he represents, and the nomination of a
candidate to fill such vacancy shall be
made upon the recommendation of the
Senator, Representative, or Delegate.
Such recommendation shall be made by
the first day of June of that year, and
if not so made the Secretary of the
Navy shall fill the vacancy by the ap-
pointment of an actual resident of the
State, District, or Territory in which
the vacancy exists, who shall have
been for at least two years immedi-
ately preceding his appointment an
actual bona fide resident of the State,
District, or Territory in which the
vacancy exists, and shall have the

?ua]‘i’ﬁcations otherwise prescribed by
aw.

(Act approved March 4, 1903.)

Candidates allowed for Congression-
al Districts, for Territories, and for
the District of Columbia must be act-
ual residents of the Districts or Ter-
ritories, respectively, from which they
are nominated.

All candidates must, at the time of
their examination for admission, be
between the ages of sixteen and twenty
years. A candidate is eligible for ap-
pointment on the day he becomes six-
teen, and is ineligible on the day he
becomes twenty years of age.

EXAMINATION.

“All candidates for admission into the
Academy shall be examined according
to such regulations and at such stated
times as the Secretary of the Navy
may prescribe. Candidates rejected at
such examination shall not have the
privilege of another erxamination for
admission to the same class unless rec-
ommended by the Board of Hxamin-
ers.” (Rev. Stat., Sec. 1515.)

When any candidate, who has been
nominated upon the recommendation
of a Senator, Member, or Delegate of
the House of Representatives, is found,
upon examination, to be physically or
mentally disqualified for admission, the
Senator, Member, or Delegate shall be
notified to recommend another candi-
date, who shall be examined accord