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moves to the rear of the fuse, and at the moment
when the shell strikes an obstruction it flies forward,
the fulminate striking a small anvil on the fuse cap.
This ignites the primer, the flamme of which enters the
shell and explodes it.

ADMIRAL SAMPSON’S REPORT OF THE SANTIAGO
ENGAGEMENT.

Adiiral Sampson’s report of the naval engagement
off the south coast of Cuba is too lengthy a docu-
ment for insertion in these columns, and we must re-
fer our readers to the SCIENTIFIC AMERICAN SUP-
PLEMENT, where the text of this most interesting
and lnable report is given in full. We have pre-
%pwever, the accompanying set of diagrans, in
whieliftHe positions of the contending squadrons are
shown at four different stages of the battle, and these,
together with the following notes of the conflict, will
give our readers a very clear conception of the course
of this memorable conflict from start to finish.

Before entering into technical details, and by way of
preface, we would draw the attention of our readers
to the fact that the Adiral’s report disposes effectually
of the altogether stupid newspaper gossip to the effect
that rival jealousies and clashing authority marred the
glory of the Santiago vietory. From the report of the
chief in command down to
the report of the captain
of the smallest torpedo
boat or converted yacht,
there is manifest a desire
to give the credit of the
day’s work to the fleet as
a whole, and the particular
performance of each ship
is only considered as part
of a prearranged and sue-
cessfully executed plan.
Our sailors have too mucii
pride in the success of the
American navy to becloud
the hour of vietory with
petty wranglings as to
whether to admiral or comn-
modore, gunner or quar-
termaster belongs the chief
credit of victory.

Besides,as Admiral Cer-
vera aptly remarked on
learning that one of his
defeated captains had been
permitted to retain his
sword, ‘* Sailors are always
gentlemen.” We commend
this statement to the con-
sideration of that section of
the press which has lately
been attempting to prove
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the same direction for Siboney, where Admiral Samp-
son intended to land, for a conference with General
Shafter. These withdrawals,of course, greatly weak-
ened the blockade, and Admiral Cervera determined to
make a dash for the open at the hour of general quar-
ters, when the whole ship's ecrew would be mustered on
deck for inspection—the one moment in the whole
twenty-four hours when the ships could be " taken
aback,” as it were.

The plan of escape (it was realized that the enorin-
ous superiority of our big battleships rendered defeat
certain in a stand-up fight) was for the ecruisers and
destroyers to steam swiftly from the mouth of the
harbor at the moment when the American crews were
at quarters, thereby gaining the timme which would be
consumed in manning the guns, increasing the steam
pressure, etc. As each vessel emerged from the en-

trance it was to turn sharply to the westward, and at- | i

tempt to break through the weakest point in the line,
represented by the eruiser *‘ Brooklyn ”and the second-
class battleship ** Texas.” It was supposed that the only
ship which could overhaul the Spanish fleet was the
*Brooklyn,” and orders were given to concentrate
upon her the fire of the advancing:fleet. With the
“Brooklyn ” ecrippled, and the powerful battleships,
which would naturally lose much time in getting un-
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when the chase started, was close up and rapidly gain-
ing when the ‘ Colon” surrendered. The most im-
pressive evidence of the value of speed is afforded by
the battleship * Oregon.” Built on the Pacific coast
at the Union Iron Works, she has always proved to be
a very efficient vessel. On her trial she exceeded the
contract speed of 15 knots by 1'8 knots, and the fleet-
ness which she then showed has apparently never left
‘her.  She steamed axapidly through the fleet, “gasily
passing the *‘ Texas,®:{17'8 knots, andthe.‘ fowa,” 17'1
knots, andunder forced draught graduilly overhaul-
ing the ** Colon.” As the :average speed:of the latter
was 137 knots, it ls*‘probftble that, tlié average of the
“QOregon” for herdiké mile run was'fﬁry ig‘kmts‘nn

hour. Thisis only_%_t"?i_!:g knot below: H . speed,
and considering the"fact that shedn for many
bot-tom it

months in the water without cH

“Vizeaya.” “‘They fl.ﬂriy expl:-uﬂ ‘the ea.rLy deiea.t of the
“Vizcaya,” *‘Teresa;™amd **Oquende?” and-the cem-
paratively small‘@nage inflicted on the *“.Colon.” In
the three shlps destroyed
so early in the_,actlon the |
side armor is-#}| gorcen< ]
trated in, aghick belt? X
qvh;ph, onl x’jses two-or

.,sh:p e 1eﬁgth -aipidships.
-~Above. this belt there was
nefhing but the thiﬂs. lat-
ing of  the;k 'ﬂ&:eh

afuses of “the

'

serve.!
gt percusg

---- shells and caused them to

burst between decks?
slaughtering the men and
setting fire to the wood-
work. Every shell that
was fired, including small
6 and 1-pounders, was
effective, and it was the
hail of projectiles from
these little weapons that
drove the Spaniards from
the guns ang. PRI the ships
hurrying for,the shore. »
Now the ‘‘Colon” has
her armor better disposed:
Instead of having it all
concentrated in a thick,
partial belt at the water-
line, which, as the battle

that this is just what our
sailors are not.

It is evident from the re-
port that the blockade was
carried out with the great-
est diligence and watchful-
ness. By day our vessels
were ranged in semicircles
around the harbor mouth
at a distance of from four
to six miles from the en-
trance. By night the ves-
sels closed in, three lines
being drawn around the
entrance as follows: At a
distance of one mile, in a semicircle, were three
picket launches; at a distance of two miles were
three gunboats, the *‘ Vixen” to the westward, the
‘“ Suwanee” due south, and the ‘“ Dolphin” to the east;
and the battleships and cruisers lay outside of these,
in the following order from the westward: Armored
cruiser ‘‘ Brooklyn,” 9,215 tons, 21'9 knots; second-class
battleship ‘‘Texas,” 6,315 tons, 178 knots; first-class
battleship ‘‘ Massachusetts,” 10,288 tons, 162 knots;
seagoing battleship ‘ Iowa,” 11,340 tons, 17'1 knots;
armored cruiser ‘*New York,” 8200 tons, 21 Kknots;
first-class battleship ‘‘ Oregon,” 10,288 tons, 168 knots;
first-class battleship ‘‘1ndiana,” 10,288 tons, 15'5 knots.
Searchlights were kept playing upon the entrance and
the adjoining coasts during the whole night, a system
of signals was arranged, and everything possible was
done to draw an impregnable blockade about the
harbor entrance. After the arrival of Shafter’s army,
the night blockading distance was reduced to two
uiiles.

It wasgenerally supposed that Cervera would make a
dash for the open sea under cover of darkness; but we
learn from his own lips that so effective were the pre-
cautions of the blockading ships, that he realized the
hopelessness of an attempt to break through when the
lines were drawn up within two miles of the entrance.

On the morning of the eventful day, the ‘‘ Massa-
chusetts” had left her station between the ** Iowa” and
“ Texas,” and had gone down the coast to Guantanamo
for co 1, and the flagship * New York ” had started in
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showed, is but seldom
liable to be hit, her armor
was spread out in a thin-
ner 6-inch sheet over the
whole waterline and over
the whole main and broad-
side battery up to the main
deck. This 6 inches of
Harvey steel was capable
of stopping all-but the 8,
12, and 13-inch shells, and
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IN THE SANTIAGO ENGAGEMENT.

der weigh, left astern, Cervera expected to make a
successful run for Cienfuegos or Havana Harbor.

The plan was well conceived, and had these 20-knot
ships been manned by American gunners and engi-
neers, the probability is that two at least,and possibly
the whole four, would have got away. As it was, exe-
crable Spanish gunnery and poor Spanish stoking on
the one hand, and excellent American marksmanship
and good work in the engine room force on the other,
notably in the case of the ‘‘Oregon,” rendered the at-
temmpt one of the most pitiable failures recorded in
history.

According to Sampson’s report, the speed of the
crusiers.on issuing from the channel was only 8 or 10
knots, and the fastest ship of the four, the ‘‘ Colon,” a
vessel which in proper hands should have been good,
even with her foul bottom, for 17 or 18 knots, was only
able to make an average of 137 knots during her run
of 48 miles up the coast. Foul bottoms alone do not
account for this falling off, and in default of any other
explanation, it must be set down to the notorious in-
capacity of the Spanish as engineers.

High speed as a necessary element in the construe-
tion of warships loses none of its value because of the
Santiago engagement. This is evident, moreover, from
the fact that the ‘‘ Brooklyn.” with only two out of her
four engines coupled up, was eventually able to work
up to 16 knots an hour and overhaul the fleeing
Spaniard, and the ‘* New York,” which was also using
half her engine power and was 7 miles from the harbor
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the shells of the secondary
batteries. Even when she
was struck by large projge-
tiles they often failed to penetrate, the worst damage
being done to the unarmored ends.

We have always greatly admired tue ‘‘Cristobal
Colon ”and “ Dupuyde Lowme ” (French) type of ship,
and we sincerely hope that the value of thinner but
more widely distributed armor will not be lost upon
our naval constructors.

The wretched gunnery of the Spaniards is shown by
the fact that not a single shot was delivered that did
any serious injury to our ships, although the fight was
at close ranges and they carried 11-inch guns, which
were fully capable at these ranges of penetrating our
heaviest armor. Not oneof the larger shells appears to
have reached the mark. Several of our captains in
their reports speak of a storm of shells passing by themn
and generally overhead. It has invariably been the
habit of the Spaniards to fire too high, and we doubt
if many of the excitable dons ever changed an elevation
when onece the fight was fairly on.

The ‘‘ Brooklyn” was hit most frequently of all the
ships, as was to have been expected, seeing the attack
was concentrated on her at the beginning of the fight
and she was under continuous fire altogether for nearly
four hours. The accompanying diagram, which is re-
produced from the official drawings acecompanying the
report, will prove of great interest. It shows that the
brunt of her fighting took place with the ‘ Colon.”
The 6-inch and 4'7-inch shot holes could only have been
made by this vessel, as she was the only ship that car-
ried guns of these calibers.
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We cannet clese without paying a tribute te the
neble qualities displayed by eur seamen in the endea-
ver te save the survivers frem the burning and expled-
ing vessels. The werk was full ef the mest serious
risk ; but the men in the rescue beats never faltered
until the last living Spaniard had been taken eff. This
is ene of the brightest features of the whele stery, and
the terrific fierceness of the enslaught ef eur ships is
enly equaled by the splendid hereism with which the
werk ef rescue was carried eut,

— —l—- e
Paris Exhibitions,

The first Paris exhibitien was held in the year 1798 ;
it cemprised the medest tetal of 110 exhibiters,
and the expenditure was in prepertien, only 60,000
franes. The exhibitien buildings were eof weed
and decerated and were lecated en the Champ de
Mars, abeut the same place as the great exhibitien
af 1889. The number of medals distributed was
25! The secend exhibitien was three years later,
in 1801, held in the ceurtyard ef the Leuvre, and
cemprised 230 exhibiters, which put the fermer
cempletely in"the shade. A third exhibitien was

BROOKLTA

held the fellewing year en the same spet, the number
of exhibiters having risen te 540. Napeleen the Great
epened the feurth exhibitien, held at the Place des
Invalides in the year 1806.

There were 1,422 exhibiters, and several grand fetes
were held in cennectien with it. Number five of Paris
exhibitiens was held in the year 1819, in the Leuvre
Palace, the number of exhibiters being 1,622. The sixth
was held in 1823, but was net ef much impertance.
Number seven was alse held at the Leuvre, in 1827, un-
der the reign ef Charles X., but, like its predecesser,
it was en a mere medest scale. The eighth, hewever,
held during the reign ef Leuis Philippe, at Place de la
Cencerde, was a great success, the exhibiters number-
ing 2,447. This figure had increased te 3,381 at the ex-
hibitien held in the year 1839 at Champs Elysées, and
to 3,960 exhibitors at the one held five years later, also

at Champs Elysées, which site alse was chesen fer the
exhibitien in 1849. The state grant en that eccasien
rese te 600,000 francs, and the buildings cevered an area
of122,000 square meters. The first werld's exhibitien pre-
per was epened in the Industrial Palace in the year
1855, when the state grant had risen te 11,500,000 francs
and the area cevered te 168,000 square meters. There
were 23,954 exhibiters, and the number eof visiters
reached 5,160,000 persens. This exhibitien gave an
immense impetus te trade and industry. The next
was held in 1867, fer which 10,000,000 francs were sub-
scribed, and there were 52,000 exhibiters, ef whem
16,000 were French. 1t lasted frem April 1 te Nevember
3, cevered an area ef 687,000
square meters, and resulted
in a surplus ef 2,719,000
francs. The exhibitien was
visited by an immense num-
ber eof persens, including
no less than 57 princes. It
was lecated en the Champ
de Mars, and the Machin-
ery Hall was the great at-
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tractien. The magnificent exhibitien in 1878 cem-
prised the Champ de Mars, Quai d’®rsay, and the
newly erected Trecadére. There were 52,835 exhibi-
ters, of whem abeut half—25,872—were French. The
visiters numbered 16,100,000, but still there was a
deficit of 38,000,000 francs en acceunt ef the expensive
buildings, many ef which were intended te be per-
manent. The last Paris exhibitien, of 1889, far eut-
shone its predecesser, the number of visiters being 32
500,000, er mere than twice that in 1869, while the num-
ber eof exhibiters had risen te 45,486, ef whem 30,122
were French, and ne deubt this splendid recerd will be
beaten by the ene of 1900. —Engineering.

The Scarcity of Tin Ore.

The fact that tin, ef all the metals in cemmmen use, is
enly sparingly distributed tlireugheut the werld is
again called attentien te by an Australian geelegist,
Mr. B. J. Skertchley, whe has published a menegraph
upen the subject. While the knewn geld fields of the
werld cever mere than 1,500,000 square miles, the tin
fields have an area ef less than 12,500 square 1niles.
Thus, fer every square mile of tin greund there are
132 square miles of geld-bearing ceuntry. There are
seven tin districts in Europe, preducing abeut 8,300
tons yearly, of which the Cornish mines yield about
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8,000 tons. Asia has two tin areas—Hunan, in China,
estimated by seme of the best autherities te preduce
10,000 te 20,000 tens a year, but preved by efficial
figures te yleld less than 2,500 tens, and the Straits
Settlements and adjacent principalities, yielding 58,000
tens yearly, the richest yield in the werld. Africa has
ne Kknewn tin mine; Nerth America ne payable
mine ; Seuth America enly ene tin area, Belivia and
Peru, yielding less than 4,000 tens a year, and Austral-
asia, the yeungest, centributes abeut 6,000 tens a
year.

The Current Supplement.

The current SUPPLEMENT, Ne. 1179, centains many
articles and decuinents ef great impertance. Several
pages are taken up by the ‘' @fficial Reperts of the De-
structien ef the Spanish Fleet off Santiage,” being re-
perts by Admiral Sampsen, Comnmedere Schley, Cap-
tain Evans, of the *‘lewa,” Captain Clark, ef the
** @regen,” and Lieut.-Cemmander Wainwright, ef the
‘“Gleucester.” These reperts are of the highest his-
torical and technical interest and are given in full,
They afferd a mest graphic picture ef the impertant
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engagement. ‘‘The Engineer’s Acceunt ef the Naval
Battle at Santiago” gives a characteristic view eof the
fight by eur esteemed Lenden centemperary. ‘ James
Watt and the Discevery of the Compesitien of Water ”
is an interesting and valuable paper. ‘ Is There Any
Excuse fer Cellisiens at Sea ?” is the subject of a letter
te the editer by Mr. Hermann Herberts. It discusses
means fer detecting the presence ef a vessel er iceberg

,-| and shews hew their mevements may be fellewed.
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