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S PEED TRIALS OF THE BATTLESHIP "VER MONT." 
There was a time, and not many years ago, when 

the speed trials of a first-class United States battle
ship figured in large type in the headlines of the daily 
press, and awakened an interest which was felt to the 
remotest corners of the United States. That, however, 
was in the early days of the reconstruction of our 
navy, when the putting of a new warship to the test 
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euvering qualities, which it would be difficult to match 
in any of the world's navies-always excepting the 
battleships of the new type carrying only the 12-inch 
gun as their main armament. 

The "Vermont," which is being constructed by the 
Fore River Shipbuilding Company, of Quincy, Mass., 
is 450 feet long between perpendiculars, 76 feet 10 
inches broad, and draws at mean draft 24 feet 6 inches. 
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armor. On each beam there are mounted two turrets. 
each containing two 8-inch 45-caliber guns, the bar· 
bettes being protected with armor from 4 to 6 inches 
in thickness, and the turrets with armor 6% inchES in 
thickness. The central casemate battery, with its pro· 
tection of 7 inches of armor, is pierced by twelve case
mates, in each of which is mounted a 7-inch, 50-caliber 
rifle. On the main, upper, and superstructure deckl' 

I'm'ward 12·1nch Guns and Turret of .Battleship "Vermont" at Close of 
Trial in Snowstorm. 

Ice on Forward Bridges and Superstructure. 

was an event of rare occurrence. Now these speed 
trials come at such frequently recurring intervals, that 
they have lost their novelty, and to some extent, their 
interest. 

This acceptance of the success of our warship trials 
as a foregone conclusion, and the lack of the one-time 
interest in the trials, afford the best evidence both of 
the rapidity with which our navy has been built up, 
and of the excellent work which is being done in our 
shipbuilding yards. During the past year cruisers and 
battleships which are the peers of any afloat have 
passed, successfully through their trials in rapid suc
cession, and w'ith a wonderful uniformity of success. 
The latest of these is the battleship "Vermont," one 
of the ships of the improved "Connecticut" class, which 
embodies some improvements in armor distribution and 
in less important details over the type vessel. Includ· 
ing the "Louisiana" and "Connecticut," the United 
States navy has, at present, six powerful battleships 
of the "Connecticut" type under construction or com
pleted, namely, the "Connecticut," "Louisiana," "Kan
sas," "Minnesota," "New Hampshire," and "Vermont," 
all of 16,000 tons displacement and 18 knots speed. 
These vessels will form a homogeneous squadron, 
identical in speed, power, radius of action, and man-

By courtesy of the Boston Herald. 

Her designed speed, which was exceeded on the trials, 
is 18 knots an hour with 16,500 horse-power; her coal 
supply is large, the total bunker capacity being 2,200 
tons. The armor protection consists of a continuous 
water-line belt of an even thickness through its verti
cal section, which has a maximum thickness of 9 inches 
amidships and tapers gradually toward the bow and 
the stern. Associated with this belt, and sloping at 
the sides to meet its lower edge, is a protective deck 
which is 1%, inches thick on the flat amidships, 
3 inches on the slopes, and 3 inches in thickness for· 
ward and aft of the main barbettes. Above the main 
belt is a wall of side armor, 7 inches in thickness, 
which extends between the main 12-inch barbettes, 
and reaches vertically from the top of the main belt 
to the level of the upper deck. The main belt and the 
7-inch side armor are associated with transverse bulk
heads extending from the side of the ship to a connec' 
tion with the barbettes. There is a conning tower 
with 9 inches of armor forward, and a secondary con· 
ning tower aft protected with 5 inches of armor. 

The armament is numerous and very powerful. It 
consists of four 45-caliber, 12'inch guns carried in two 
turrets, forward and aft, the barbettes being protect8d 
with 10 inches, and the turrets with 12 inches of 

are mounted twenty 14-pounder, 3-inch guns, for re
pelling torpedo attacks. The armament also includes 
twelve 3-pounders, four I-pounders, four machine guns, 
and two 3-inch field guns. There are also four sub· 
merged torpedo tubes for firing the new and very pow· 
erful and fast 21-inch torpedo. The "Vermont" has 
been fitted as a flagship, and she has accommodations 
for 916 officers and men. 

The standardization trials of the "Vermont" took 
place on December 5; her four-hour full-speed trial on 
December 7; and this was followed by her twenty-four· 
hour trial, which ended December 8. On the four· 
hour run the highest speed recorded was 18.58 knots 
for 119.013 revolutions per minute, and the average for 
the four hours was 18.33 knots for 117.12 revolutions 
per minute. This performance is particularly credit· 
able because of the fact that it was made under ad
verse conditions of strong wind and bitterly cold 
weather. Particularly fine was the twenty-four-hour 
endurance run. The contract called for 13,200 
horse-power to be developed by the engines on this 
run, without any limitations as to speed. The condi· 
tions met with were those of "extreme cold, thick 
snowstorm, and a heavy gale of wind." Nevertheless, 
the horse-power developed by the main engines during 

THE 16,OOO·TON BATTLESHIl' "VERMONT," WHICH RECENTLY AVERAGED 17.43 KNOtS ON A 24-HOUR RUN IN A BLINDING SNOWStORll1 AND StRONG GALE. 
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the run was approximately 14,500, or 1,300 in excess 
of the contract, and the average speed was 17.43 knots, 
The heavy spray thrown up over the bows during this 
run froze upon the forecastle deck and the bridge, with 
the result that, when the ship returned to the harbor, 
she presented the extraordinary appearance shown in 
the accompanying engravings, for which we are in
debted to the courtesy of the Boston Sunday Herald. 

REVIEW OF THE YEAR 1906. 
(Oont�nued from page 5.) 

power consists of two 85-horse-power motors driving 
feur propellers, two on each side of the ship. Another 
new dirigible is the latest French airship "La Patrie," 
331,4 feet in diameter by 196 feet long, and driven by 
a 70-horse-power motor, which is credited with a speed 
of 30 miles an hour. This airship was built by the 
Lebaudy brothers for the use of the French govern
ment on the same general lines as the "Lebaudy" air
ship. The most successful trip occurred on November 
26, when the airship sailed for two hours and twelve 
minutes, and covered a distance of 57% miles. A trifle 
larger than the "Lebaudy" airship is the new machine 
of M. Henry Deutsch, known as the "Ville de Paris." 
It is ] 96.85 feet long, 35.43 feet in diameter, and is 
driven by a 70-horse-power Panhard motor. Although 
the dirigible airship has received the most attention, 
the European inventors have done some meritorious 
work with aeroplanes, and mention should be made of 
those of Bleriot and of Santos Dumont. The latter, 
which is built on the lines of the Wright brothers' ma
chine, recently managed to rise above the ground for 
a brief flight of a few hundred feet. The balloonists 
have been exceedingly active during the year, and 
world-wide interest was aroused by the grpat interna
tional race for the Bennett cup, when sixteen balloons, 
representing seven different nations, started from 
Paris and met with varying fortune. Seven of the 
machines crossed the English Channel and landed in 
England, the greatest distance, 402 miles, being cov
ered by the American contestant Lieut. Lahm, who 
landed near Whitby, in Yorkshire. This distance was 
exceeded later in the year by an independent trip, not 
in a contest, made by Mr. Leslie Bucknall, an English 
aeronaut, who, starting from London, landed at Vevay, 
on Lake Leman, after covering 472 miles, the trip 
being remarkable alike for the distance covered and 
the high speed. With a view to stimulating the devel
opment of the aeroplane, the London Daily Mail re
cently offered a prize of $50,000 to any one who will 
travel by aeroplane from London to Manchester in one 
day. This was followed by an offer of the London 
Daily Graphic of $5,000 to the inventor who should fly 
with one or more passengers between two given points 
not less than one mile apart. Other prizes offered in 
England bring the total up to about $70,000. In the 
United Strrtes the Aero Club of America has offered a 
$1,500 prize for a balloon race at the Jamestown Ex
position. 

Al:TO.\LQIllJ.FH AND ::\roTOl1 BOATS. 

That the automobile industry has settled down to 
certain fixed types, and that improvement is to be 
looked for, from now on, more particularly in details, 
is proved by the fact that in any review of the year's 
work it becomes increasingly difficult to find any nov
elties of a radical and far-reaching character. This 
was evident at the seventh annual show of the Auto
mobile Club of America, in which it was evident that 
the makers had approximated so closely one type and 
standard of excellence that a visitor failed to observe 
those broad points of difference between the machines 
which formerly lent a stirring interest to the technical 
review of these annual shows. The gasoline motor 
still reigns supreme. While the makers of steam and 
�lectrical machines are turning out a product of the 
highest excellence, these types give no signs of ever 
agrrin becoming serious competitors of the automobiles 
driven by internal-combustion engines. The electric 
motor promises to find its most successful field of work 
in the propulsion of heavy motor trucks and delivery 
wagons, of which some splendid specimens were shown 
at the late exhibition. 

The public interest in competitions both of speed 
and endurance remains unabated. At the Ormonde
Daytona meet, held early in the year, new world's 
records were made in almost every event. The most 
sensational feat was that of the Stanley steam racer, 
which covered the mile on the smooth sands of the 
beach in 281-5 seconds at a speed of 127.65 miles an 
hour. The 200-horse-power Darracq racer won the 
2-milr. race, covering the distance in 58 4-5 seconds at 
a speed of 122.46 miles an hour, which is the fastest 
speed ever made by a gasoline automobile. The 100-
horse-power Napier racer secured the 100-mile record 
of 1 hour, 15 minutes, 40 2-5 seconds, at a rate of 
speed of 79.28 miles an hour. Later in the year oc
curred the Automobile Club of America's 2-gallon fuel 
efficiency contest, which was won by a f our-cylinder, 
air-cooled Franklin I'lm:lboll1. which covered a distance 
of 87 miles at a fuel expense of 0.613 cent per ton-mile. 
Tllf� 24-11OJ'HfL}JOWfer air-eooled Fra�-er-l\Ii118r car cov
Ared 47.9 miles at the phenomenally low cost for fuel 
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of 0.517 cent per ton mile. Toward the close of the 
year the annual Vanderbilt cup contest was run off 
with its usual brilliant succesil, although, as usual, the 
honors went to the foreign machines. The race was 
won by a 100-horse-power Darracq, driven by Wagner, 
who covered the 297.1 miles of the course at an aver
age speed of 61.43 miles an hour, the second place 
being taken by a 120-horse-power Fiat driven by 
Lancia, whose average speed was 60.84 miles an hour. 
The failure of the American cars was attributed almost 
entirely to the failure of the non-skid tires with which 
all the contestants had to be equipped, because of the 
rather greasy condition of the track. The best of the 
American machines, notably the Locomobile antI the 
Thomas, seemed to have plenty of speed; but they were 
so severely handicapped with tire troubles as to have 
no chance at taking a leading place. That they pos
sessed the speed is evidenced by the fact that the fast
est round of the course made by any contestant was 
credited to the 110-horse-power Locomobile, which cov
ered the distance in 26 minutes and 21 seconds. That 
these races exert a beneficial effect upon the interests 

. of automobiling in more ways than one is shown by 
the fact that as the result of the last Vanderbilt cup 
contest a 60-mile special automobile highway, on which 
the futll.re contests will be held, is being built on Long 
Island for the exclusive use of automobiles. Other 
highways of the same kind are proposed, and it may 
prove that this venture marks the first of a system of 
such roads, which may ultimately cover the country. 

It begins to look as though the application of the 
internal combustion motor to boat and ship propulsion 
will, in the future, find its most successful field not in 
flimsy high-speed racing craft, but in staunch, service
able, sea-going launches and cruisers, and ultimately 
in the propulsion of various types of merchant craft. 
The record for racing craft still remains at the speed 
of 30% miles an hour at which it was placed by the 
French motor boat "Antoinette" in the year 1905. An 
interesting development of the racing craft is that of 
the hydroplane type, several of which have been 
illustrated from time to time in the columns of the 
SCIENTIFIC A M ERICA� . In this type an effort is made 
to lift the boat clear, or partially clear, of the water 
and drive it along on a series of slightly inclined 
planes. A vessel of this type was recently tried on 
western waters, and two others in France, the latest; 
type being that of Levavasseur, which consists of a 
front boat holding the motor, to which is attached a 
light wooden frame for carrying a long tail at the rear 
end of which is the propeller. The gasoline motor has 
been applied successfully to a torpedo boat by the 
Messrs. Yarrow in London, who produced a little ves
sel weighing only 8 tons which has shown a maximum 
speed of 26 knots an hour and has a radius of action, 
when carrying one ton of oil, of about 300 .miles. This 
vessel has been purchased by the British Admiralty, 
and is likely to become the pioneer of a new and very 
useful type of torpedo craft. The producer-gas engine, 
also, is making progress in its application to the pro
pulsion of vessels. The Thornycroft Company have 
rec�_ltly constructed a vessel which is dr.iven by a pro
d-,- Jr-gas engine of 500 horse-power, while the Otto 
Gas Engine Company have already fitted their pro
ducer-gas engines to a dozen or more vessels, the power 
ranging from 35 to 90 horse-power. The latest suc
cess of this company was realized with a flat-bottomed 
barge of 240 tons, which is drive':'. by a four-cylinder, 
100-horse-power engine. The vessel has proved to be 
highly economical in operation,' as will be seen by the 
fact that during a single year 5,200 tons of freight 
were carried, representing nearly 2,000,000 ton-miles at 
a cost of about one-fourth of a cent per ton. 

MERCHANT lllAlUNK 

The most significant event of the year in the mer
chant marine has been the steady advance in the per
formance and popularity of the steam turbine, as a 
drive for ships of all types, sizes and speeds. It is 
true that in proportion to the number of ships afloat 
or even of those building, the number of turbine-driven 
vessels is, as yet, very small; but the uniformly ex
cellent results obtained with the latest and most im
proved forms of marine turbines point with increasing 
emphasis to this as the ultimate type of engine for all 
vessels, unless we except the tramp steamers of large 
capacity and low speed. The year has witnessed the 
launch of the two Cunarders, the weight of each ves
sel as she went down the w ays being over 16,000 tons. 
These ships, 786 feet long, 88 feet broad, 60 feet 
deep, and of 45,000 tons displacement, are considerably 
the largest afloat. Their contract speed is 251,4 knots 
on trial; their contract horse-power 68,000. The 
"Lusitania" will make her maiden voyage to this port 
in the summer and the "Mauretania" in the late 
autumn of 1907. Outside of these vessels and a sister 
ship to the "Kaiser Wilhelm I I." being built for the 
North German Lloyd Company. all of the new trans
atlantic liners, now under construction, belong to the 
large, moderate-speed, freight-and-passenger type, rep
resented by the "Kaiserin Auguste Victoria," of the 
Hamlmrg-American Line. which made her maiden voy
age to this port during the year, and the new "Adri-
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atic,'" of the White Star Line. A vessel which excited 
considerable comment on her appearance at this port, 
was the great auxiliary clipper "R. C. Rickmers," 
which has the distinction of being the largest sailing 
ship afloat, her length being 441 feet, and her dis
placement 11,360 tons. She is equipped with an aux
iliary steam engine of 750 in icated horse-power. Un
der steam she can make from 6 to 8 knots an hour, 
and under sail she has made 16 knots. Shipping inter
ests in_ the United States are in a bad way, at least as 
far as the deep-sea carrying trade is concerned. Ship
building on the Great Lakes is, as usual, in a wonder· 
fully prosperous condition; and for the coastwise 
trade, several excellent vessels, some of them turbine· 
driven, have been built or are under contract. The 
only salvation of our deep-sea shipping will be the 
passage of the Shipping Bill, of which, thanks to the 
assistance of the President, there seems to be at last 
some real grounds for hope. 
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Meeting of the "\lUeri"an A .. "o"iation tOl' the 

Advan"eJnent of S"ien"e. 

Th€ Fifty-seventh Meeting of the American Associa-. 
tion for the Advancement of Science was opened at 
Columbia University with a very large attendance at 
10 A. M. on Thursday, December 27, by the retiring 
president, Dr. C. M. Woodward, who introduced to 
the Association the new president, Dr. W. H. Welch. 
An address of welcome was' made by Dr. Nicholas 
Murray Butler, president of Columbia University, 
which Dr. Welch followed with a reply. At the ad
journment of the general session, the various sec
tions met at their respective meeting places. Inter
esting papers were read in the departments of Mrlthe
matics and Astronomy, Physics, Chemistry, Mechani
cal Science and Engineering, Geology and Geography, 
Zoology, Botany, Anthropology, Social and Economic 
Science, and Physiology and Experimental Medicine. 

--------�·� �.H'�.�----------

Pre"erve Your Papers; They are of PerlUanent Value 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $1.50. It has good strong covers, 
on which the name SCIENTIFIC AMERICAN or SCIENTIFIC 

AMERICAN SUPPLEMENT is stamped in gold, and means 
by which the numbers may be securely held as in a 
bound book. One binder may thus be made serviceable 
for several years, and when the successive volumes, 
as they are completed, are bound in permanent form, 
the subscriber ultimately finds himself, for a moderate 
cost, in possession of a most valuable addition to any 
library, embracing a wide variety of scientific and gen
eral information, and timely and original illustrations. 
Sa ve your papers. 

• •• •  

The Cllrrelit Slll)plelU"nt. 

The current SUl'l'LE:lIENT, No. 1618, opens with a 
handsomely illustrated article on "The Treasures of 
Cumffi." Dr. Wilhelm Haacke writes a popularly 
worded article on Mendel's law of heredity, which law 
taken in conjunction with the work of De Vries may 
be said to have partially upset the Darwinian view of 
heredity. Another biological article of rare interest 
is that by Prof. E. Korschelt, on Regeneration and 
Transplantation in Animals. Mr. John D. Shoemaker 
contributes an entertaining account of electricity in 
the treatment of disease. President Roosevelt's mes
sage on the Panama Canal is concluded. Among the 
minor articles may be mentioned those entitled Heat
ing of Feed Water to Approximately Steam Tempera
ture, Colors for Book Edges, the De la Vaulx Air
ship, and a Wick Carburetel'. Those interested in 
home experimental science will find Mr. A. Frederick 
Collins's article on an easily made high-frequency ap
paratus well worth reading. Mr. Collins removes the 
general impression that currents of high frequency 
and high potential can be obtained o];lly with appa
ratus of special construction and shows how either 
D'Arsonval or Oudin currents can be produced by a 
high-frequency apparatus which can be easily made 
at home and which consists of a plunge battery of six 
cells, an induction coil giving a two-inch spark, a 
pair of one-pint Leyden jars and an inductance coil. 
By far the most important paper which was read at 
the recent meeting of the American Society of Me
chanical Engineers was that of Mr. Fred W. Taylor 
on the Art of Cutting Metals. An abstract of this 
pRper is published. Mr. Taylor's work is probably the 
only treatise to be found in print on modern work 
with tool steel. 

- ---- ----------�__4_4�------

Since 1891, the electrolytic: copper refining industry 
has undergone enormous expansion, chiefly in America, 
and the number of electrolytic refineries in existence 
in 1905 was stated to be thirty-two, distributed as fol
lows: United States, nine; Germany, nine; United 
Kingdom, six; France, four; Russia, two; Austria-Hun
gary, two. To this total of thirty-two must be added 
fOllr refineries, w/1ich are reported 10 he working iDe 
Japan. 
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