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THE CUP CHALLENGER ¢“SHAMROCK.”

English yachtsinen, as represented in Sir Thomas
Lipton, evidently do not believe greatly in the old
adage which tells us that one should not ‘swap
horses in erossing a streamn,” for at the very climax of
their pluckyattemptstoregain the ‘‘America” cup, and
just when their yachtsare proving to be very danger-
ous competitors, we find them substituting a new de-
sizner in place of G. L. Watson, who turned out the
‘** Valkyries,” famous in the later history of the
* America” cup races.

Among the better known British designers of yachts
there are two who stand out pre-eminently in the pro-
duection of successful racing mmachines. Expert opinion
is divided as to the respective abilities of G. L. Watson
and Williamn Fife, Jr., the designer of the ** Shamrock,”
although the former is better known to the general
public on both sides of the Atlantic, because of the
large numnber of racing yachts of the larger size, 80 to
90-footers, which he has produced. Fife has made his
reputation chiefly in the simaller classes, some of his
boats having proved to be all but unbeatable. His
first attempt at a large craft was mmade in 1893, that
banner year in international yacht racing, when he de-
signed the ‘*Calluna,” an 80-foot cutter, for a syndicate
of yachtsmnen. -She was not a sucecess, and scored only
one or two firsts in the whole of that season, being easily
beaten by the American centerboard sloop ‘* Navahoe.”
Fife’s next attempt was the ** Ailsa,” a big 149-ton cut-
ter, which made her debut in the Mediterranean in
the spring of 1895, and created quite a sensation by
beating the ‘‘ Britannia,” * Satanita,” and other crack
vessels by handsomne margins. It had been agreed be-
tween the New York Yacht Club and Lord Dunraven,
for whom the challenger, ‘* Valkyrie IlI.,” was at the
time being built, that he should have the option of
substituting any faster yacht, which might prove its
superiority to his new boat, and bring her over to race
for the cup, and it was for awhile confidently expected
that the * Ailsa ™ wonld prove to be the boat selected.
&h~ did not, however, fulfill her first promise, and was
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“ VALKYRIE I1°,” AND ‘‘SHAMROCK” COMPARED.

*Valkyrie ITL." * Shamrock.”
Length over all... 130 ft. 132 ft. 2 iu.
Waterline length. 88 ft, 1075 in. 89 ft. 8in,
Beam.......... .0 2 tt. 210, 24 ft. 6 in.
Draught....covceee ves voveneenns 20 ft. 20 ft.
Displacement .. 158 tons. 147 tons.
Nail area ...... 900 13,026 8q. ft. 14,125 sq. ft.
ConBtruction. . vv veeeeesioresen. Steel and wood. [Nickel steel, and

manganese bronze.

lightness of her hull, which weighs probably from
seven to ten tonsless than that of the ‘* Valkyrie 111.”
The weight saved in the hull can be put into the keel,
where it adds inmensely to the sail-carrying capacity.
A reduction of nearly 2 feet in the beam, coupled with
an addition of about a foot to the waterline length
and 2 feet to the over-all length, mmeans-that ‘‘Sham-
rock” will have a forin far more easy to drive than
*Valkyrie III.” With fairer lines, less displacemnent,
less wetted surface, a lighter hull, and a considerably
lower center of gravity (see sheer-plan), due to the ab-
sence of rise in the keel, and a larger sail-plan than
* Valkyrie IIL.,” the ‘* Shamrock ” should prove to be
a very dangerous competitor—by far the most capable
ever sent across the Atlantic. 'Whether she is as good
a boat (having regard to the improved materials of
construction) as Watson could have designed, remains
to be proved ; but there is no reason to suppose that
Fife has failed to inake asgreat an advanee over ‘*Ailsa”
as ‘* Ailsa,” was over his first big boat, ¢ Calluna.”

THE BRIDGES OF NIAGARA GORGE.

By no means the least interesting feature of Niagara
Falls and that stretch of the river whose scenic fea-
tures have assisted to inake this locality world-famous,
is the number of picturesque bridges which span the
gorge, and form important links between the American
and Canadian shores. In our issue of May 27, we gave

a lengthy description of the naturalfeatures of Niagara
Falls and River, accompanied by engravings showing
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carriages could not pass each other upon it, long de-
lays were frequent at either end. In 1887 the bridge
was enlarged to a width of i7 feet, new 214-inch steel
cables and additional anchorages being added. The
work was finished December 15, 1888, and on the night
of January 9-10, 1889, the bridge, scarce a month old,
was swept away by a fierce southwesterly hurricane.
The rebuilding of the structure was at once coinmenced,
and on May 7, four months after the disaster, it was
again open to traflic.

The development of the electric railways on each side
of the gorge and the evident advantages of making a
connection at each end, and so forming a continuous
belt line, led to the erection of the present mnagnificent
arch bridge opened in 1898, whose span of 840 feet far
exceeds that of any other arch bridge in the world, the
next longest being the center span of the highway
bridge at Bonn, Germnany, which measures 63914 feet in
length. The total length of the bridge is 1,240 feet and
the rise 150 feet, the mmain span being supplemented by
two shore spans, one 190 feet and the other 210 feet in
length, which serve to carry the superstructure to a.
connection with the top of the cliffs. The masonry
abutinents of the mnain span are built at the edge of the
river banks, the distance laterally between centers be-
ing 68 feet 9 inches. The two trusses have an inward
batter at the rate of 1{% in 12, and the posts of the
supporting bents which carry the roadway lie in the
same plane. The bents rest uponthe alternate panel
points of the trusses and they are strongly braced
against longitudinal and lateral distortion. The road-
way, 49 feet in width, provides two electric tracks, two
driveways, and two footwalks for passengers. The
shore spans are inverted bowstring trusses of graceful
proportions. It is scarcely possible to speak in too
high praise of the beauty and general engineering
merit of this structure, and great credit is due to Mr.
L. L. Buck and his assistants for having treated this
formidable problem with such excellent w@®sthetic re-
sults that it rather adds than detracts from the scenie
effects at this part of the gorge. In ourillustrations of
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completely worsted by the three-year-old ‘‘ Britannia.”
during the 1895 season, with the result that she was
regarded as being only something less of a failure than
the ‘*Calluna.” At the close of the season, Fife took
the yacht in hand again and made changes to such
good effect that in subsequent seasons she easily dis-
posed of the other big vachts of her date and scored a
brilliant series of victories. Another famnous Fife boat
in the larger classes was the 65-footer ‘‘Isolde,” which,
under the captainey of Hogarth, who has been se-
lected as the captain of the ‘* Shamrock,” achieved one
of the most brilliant reputations ever made by an Eng-
lish yacht, winning in four successive seasons 180 firsts,
95 seconds, and about $20,000 worth of prizes.

We have deferred publishing any data regarding the
‘*Shaimnrock” until we were in a position to secure it
from a reliable source, and we are now enabled to
present a sheer plan and midship section of the chal-
lenger, with her leading dimensions. If the drawings
are compared with those of the ‘* Columbia,” which
appeared in the SCIENTIFIC AMERICAN of March 18,
1899, it will be seen that there is a striking general re-
semblance between the two yachts. The waterline
length, 89 feet 6 inches, is the sawme, both boats being
built up to the allowable limit of 90 feet, with half a
foot allowance for change of trim and possible varia-
tion of the actual fromn the calculated displacemnent.
Both boats have the same draught of 20 feet. The
‘*Shainrock ” has a few inches more beain and is about
a foot longer over all. In sail area the ‘‘Shamrock”
will have a slight advantage, although this is neces-
sarily a variable quantity in both boats, and may be
enlarged or reduced (probably the former) when they
are in the course of ** tuning up.” A considerable ad-
dition was made to ‘‘ Defender’s” sail area after her
first few trials under canvas.

A comparison of ‘‘ Shamrock” with ¢ Valkyrie IIL.”
shows that she should be a faster boat. Not only is
her model finer and easier to drive through the water,
but she is considerably lighter as the result of the mate-
rials used in her construction. Although her displace-
ment is several tons less than that of *‘ Valkyrie III.,”
her sail-spread is greater. This results chiefly from the

THE CUP CHALLENGER ‘SHAMROCK.”
Shaded hull and lined section show ** Shamrock *; heavy outline shows * Valkyrie I11.”

the peculiar topographical character of the country.
A brief glance at these engravings issufficient to reveal
the causes which have led to the bridges being thrown
across the river below and not above the falls. Above
the falls the river though shallow is extremely broad,
widening in places to from 2 to 3 miles, and a crossing
would be necessarily very costly. Below the falls,
however, although the river is either too deep or
too swift to adinit of piers or even temporary false
work, it is comparatively narrow, the distance from
bank to bank at the sumiit varying from 1,200 feet
Just below the falls to 700 or 800 feet at the railroad
bridges a mile further down the river. By reference to
the engraving in the article referred toshowinga bird’s
eye view of Niagara, it will be seen that there are at
present four bridges across the gorge. The first is the
great steel arch structure, known locally as the Upper
Bridge, and again as the Niagara Falls and Clifton
Bridge, which spans the river with a single arch, 840
feet between abutments, at a point about a quarter of
a mile below the Amnerican Falls. A mile below is the
cantilever bridge which carries the tracks of the Mich-
igan Central Railroad, while closely adjoining it is the
handsomne steel arch bridge recently opened which was
built to replace the old railroad suspension bridge
which stood on the same side. A few iles further
down the gorge, at Lewiston and Queenston, a suspen-
sion bridge is nearing comnpletion which will take the
place of the wrecked structure, the cables of which
have for mmany years been a familiar feature at this
point on the river.

Although it is true that there are but four bridges at
present in existence, no less than nine separate bridges
have been built at Niagara at different tiines during
the past fifty years, the earlier structures having been
either destroyed by windstorms or rendered obsolete
by the advance of engineering and the growing de-
mands of traffic. The first bridge to be erected at the
site of the new Niagara Falls and Clifton structure
was a suspension bridge of wood and iron, opened
January 2, 1869, whose span was over 1,200 feet. The
cables were of iron wire, the towers and the roadway
of wood. It was only 10 feet in width, and, as two
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the bridge the point of view is on the Canadian shore
looking northeast toward the Hydraulic Power Com-
pany’s plant, just beyond which is seen the cascades
formed by the tailraces of various smmaller factories.
The outlet of the 7,000-foot tunnel which discharges the
water from the Niagara Power Company’s plant is seen
just below the downstream abutinent of the arch
bridge.

It is not necessary to give any lengthy description of
the cantilever railroad bridge, a mile below the arch—
so well is it known to the public. It was built in 1883
fromn the designs of Mr. C. C. Schneider and opened in
December of that year. The crossing is about 100
yards above the site of the new steel arch, and the
gorge at this point is 850 feet in width at the crest and
425feet at the river edge, the depth to the surface of
the water being 210 feet. As it was impossible to use
false work, Mr. Schneider designed a cantilever bridge,
with towerslocated at the fiot of the sloping cliffs, and
built out the nain span by overhang—a method he had
already carried through successfully at the Fraser
River on the line of the Canadian Pacific Railway.
The structure, which carries a double track, consists uf
two cantilevers resting on the towers and a central
suspended truss. The shore arms of the cantilevers are
195 feet 2 inches and the river arms 175 feet in length,
while the supported span is 119 feet 10 inches long, the
total clear span between the towers being 470 feet, and
the total length of the bridge between the anchorages
on the edge of each cliff is a few inches over 910 feet.
Although later developments in cantilever construec-
tion have rendered the Niagara bridge insignificant in
comparison, the spans of the Forth bridge, for in-
stance, being 1,710 feet, the Niagara cantilever will
always be notable as being one of the earliest success-
ful applications of the cantilever systemn of construe-
tion. The structure carries a double track, and it was
designed for a rolling load consisting of two 66-ton
locomotives followed by a trainload of 2,000 pounds to
the lineal foot.

This was ample in 1883, but now, after a lapse of six-
teen years,we have locomotives on some American roads
weighing, with tender, up to 167 tons, and trains that
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