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AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

It is now forty-fi ve years since this important associ­
ation held its first meeting, under the presidency of 
Pl'Ofessor Ed ward Hitchcock. That was in Philadel­
phia, where the next meeting also was held. Annual 
meetings have been held ever since, in Boston, New 
Haven, Cincinnati, Albany, Cleveland, Washington, 
Montreal, Indianapolis, Toronto, Rochester, New York, 
Brooklyn, and other cities, mostly in the Northern 
States, although it was originally intended to alternate 

=====-=�-=----=-'-'---�=================-=-=-=== between the North and the South. Olle reason for 

'l'I,ltlU!'! 1.'111{ '!'HE !oiCIENTIFIC AMERIC.\N. 
One copy, one year, for the U. S., Canada or Mexico ............ . .. . . .  $3 no 
One copy, six months, for the U. S., Canada or .Mexico ................ 1 aO 
One copY,one year,to any foreigncountrv belonging-to Postal Union. 4 Uti 

Remit by postal Or express money order. or by bank draft or cheCK. 
MUNN & CO., 361 Broadway, corner of Frauklin Street, �ew York. 

'I'he �cipllriJic American �npplelllent 
IB a distinct paper from the SCIENTIFIC Al\lE HICAN. '1'HF. SLJPPLEMlllN'J' 
IS issued weekly. }Jvery number contains Hi octavo pa,l:es, uniform 111 SlZe 
with SCIENTIE'IC A�JERICAX. 'J'erms of subscription for �UPPL}<:;l\LENT. 
$5.00 a year, for the U. �., Canada or )i{exico. $6.00 a year to foreign 
countries belong-in£' to the Postal Union. Single copies 1) cents. Sold 
b
� ��!!.��r;�gJ

a
���� r��:��,��U\�tl� �� ��l;���

y. 
A�f�

e
H����

e
���

s, ���C�itj E� �r 
will be sent for one year, to one address in U. S .• Canada or :\1exico. on 
receipt of &eren dollan�. '1'0 foreign countri es within Postal Union ei{lht 
dollars and fifty cents a year. 

Iluildiut: t{.diliun of Scientific Alnel'ican. 

�'HE BUILUINU ];JJlTIU�· O�' 'rH}; tSCIENTH'JC AMERICAN is a large and 
splendid illustrated periodical, issued montbly, containing' floor pians 
and perspective views r;ertaining to modern arcmtecture. Each number 
is illustrated with beautiful plates, showing desirabie dwellings, public 
buildings I1nd architectura� "vork in great variety. '1'0 builders and ali. who 
contemplate building this work is invaluable. Has the largest circulation 
of any architectural publication in the world. 
or

S
�:�fc��§k:�l� �����. ,F; ���;g\� �n

o�fa�rt u�1��
e
c���V�1e��

a
ii� �

a
�:�r� 

Combined rateJor BUII,DI�G EnlTIO� with �CIENTIFIC AMERICAN. to one 
��%�gr�e�5r��e

a
f6r

e
�UI'lI�I��

r
���Trg���1'1��J��Ic

CO
t�����A

$
�'�n� ���� 

PLEl\I EN'!" $9.00 a year. '1'0 forei;;:n Postal Union countries, $11.00 a year. 

the preference for the cooler iatitudes is that it has 
been found necessary to hold the meetings during the 
summer vacation in order to accommodate the mem­
bers connected with colleges and schools. 

There are now 2,000 members enrolled, including 
nearly every eminent scientist in America, besides 
many persons who would claim only to be friends of 
scientific aims and pursuits. The attendance on the 
annual meetings varies from 200 to 1.000 members, 
besides the large number of casual visitors attracL 
ed to the public lectures and social entertainments. 
It is eminently a popular organization, aiming at 
the "ad vancement of science" by influencing the 
minds of the multitude, and seeking to stimulate 
scientific research far beyond the bounds of its limited 
llIelllbership. 

It is now fifteen years since the A. A. A. S. has met in 
New England, although its official hOllle is at Salem, 
Mass., and it was incorporated by a special act of the 
legislature of Massachusetts. It seems appropriate, 
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was found to be insufficient, and the affiliated societies 
referred to were formed, namely. the Geological So­
ciety of America; the Society for Promotion of Agri­
culture; the Entomological Society; the Society of En­
g-ineers: the American Chemical Society; the Ameri­
can l<�orestry Association; the Association of State 
Weather Service, and the Botanical and other clubs, 
all of which usually meet during the association week. 

Yet daily general meetings are held, for the election 
of officers, hearing of reports, and transaction of gene· 
ral business. Two or more free evening lectures are 
also given complimentary to the citizens of the locali­
ty, and there is free admission to the public addresses 
made by the president and the vice presidents. 

The citizens of Springfield have made ample prepa­
rations for welcoming the large body of scientific guests 
who are expected this week, and many plans have been 
laid for their entertainment. The general sessions 
are held in the Y. M. C. A. building; the presidential ad­
dress will be given in the Court Square Theater; and 
the general reception will be in the City Hall. The 
hotel headquarters are at the Worthy Hotd Vari-
ous neighboring cities have extended invitations and 
arranged for excursions enabling the guests to visit 
many points of scenic, historic, or scientific interef't. 

., ... 

THE LESSONS OF THE BATTLE OF THE YALU. 

The current number of the Century contains a 
graphic account of this battle, written by an eye­
witness and active participant, Philo N. McGiffen, 
who was in command of the battle ship Chen Yuen 
on that memorable occasion. He di�claims all iuten­
tion of giving a technical account of the action, and 
wishes his readers to regard the description as a series 
of vivid impressions, received in the midst of five 
hours elf the most terrific artillery duel the world had 
ever seen. Whatever may have been the wl'iter's in­
tention, he has certainly given us a series of war pic­
tures that are not merely fraught with tragic interest 
to the lay reader, but are also full of valuable lessons 
for the future guidance of the professional naval de­
signer. 

For the past forty years, or ever since armor was 
first placed upon a warship's sides. the science of war­
ship design has been almost, entirely theoretical. The 
nations of the earth have poured their wealth like 
water into the naval treasury, and the naval boards 
have spent it faster than it came to hand. Huge 
navies have been created on purely theoretical line�, 
and jU8t how far these theories were correct and just 
what was the relative value of the many and diversi­
fied types of ships, guns and armor, no one, not even 
the experts, could tell. 

It is true there had been a naval fight at Lissa, in 
which the ram, that classic weapon of Greece and 
Rome, had demonstrated its deadly power; it is true 
that the Chile-Peru wa, has produced one memorable 
sea fight iu which gUll contended with armor; and 
again. in the sinking of the Blanco Encalada, the 
torpedo, under modifying circuillstances, showed that 
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theory had proceeded along the right lines and had 
produced a weapon of appalling destructive power; 
but yet, taken for all in all, the experience gained had 
been very meager, in comparison to the thousand and 
one questions that were awaiting solution. 

This solution was expected to come in the breaking 
out of the long-expected European war. To the sur· 
prise of every one, it was in the East, and not in the 
West, that the test was made. It was the semi­
civilized races of the East that taught the Western 
nations the true value of their modern guns, ships and 
armor. 

It has been contended that the test is not conclu­
sive; that on the part of one, at least, of the COlll­
batants there was too much cowardice, il'l'esolution 
and general incompetency, to rf'nder the results of 
much technical value. But we think that any one 
who reads this account by an eye· witness of the cool, 
dogged bravery of the Chinese gunners above deck 
and the Chinese engineers below deck; the one deci­
mated by a murderous tempest of quick-fire shell, and 
the other slowly roasted in an engine room tempera­
ture of 2000 (see description), we think t hat any reader 
must admit that the two Chinese ironclads were fought 
for all there was in them, and that the results of the 
fight furnish us with reliable data for future designs. 

The chief interest of the battle centers in the two 
Chinese ironclads and the principal sq uadron of the 
Japanese. They fought out the fight all to them· 
selves; the flying squadron of the Japanese, consist­
ing of the lighter and swifter cruisers, directing their 
attention to the lighter armed Chinese ships. It was 
just such a test as the naval world had been looking 
for-swift, unarmored or lig-hUy armored ships against 
slower but heavily armored battle ships. 'l'he foul' 
ships constituting the principal squadron were armeli 
with one 12� inch gun placed forward, amidships, in au 
armored barbette, and a secondary battery of lighter 
quick-fire guns. This 12% inch gun is, in some respects, 
the most formidable gun afloat. Built by Canet, in 
France, it has extreme length, great velocity, and ha� 
a theoretical penetration at the muzzle of 50 inches of 
iron I Theoretically, the shot from this gun should 
have ripped the Chinese ships from end to end, and 
have pierced their 10 inch and 14 inch armor like so 
much cardboard. What are the facts? Says Com­
mander McGiffen: "We were struck both on the 14 
inch belt and 10 inch conning tower by the 12� inch 
shells," but "no shot penetrated more than four 
inches." So that, if this be true (and the authority, 
surely, places it beyond question), the comparatively 
light and somewhat out of date armor of the Chell 
Yuen had about 70 per cent of resisting' power to spare 
against the most powerful penetration of modern 
ordnance t 

This proves to us what the writer has long believed, 
viz., that penetration as sho wn at the proving 
grounds will al ways be vastly in excess of the actual 
penetration in time of battle. The test shot is always 
tired normal to the plate, but in action not one shot. 
in one hundred will strike normal to the plates on the 
curved, oblique, or spherical armored portions of a 
battle ship. With every degree of deviation from the 
normal at the point of impact, the shot has to travel 
that much further to pass in a diagonal line through 
the plate; and there is an extreme angle at which it 
will refuse to "bite" at all, and will glance away, in­
flicting comparatively little damage. Unquestionably 
this is what happened in the majority of cases where 
the shots struck the armored portions of the ChInese 
ships. 

Another lesson of the fight is that a heavily armored 
barbette, placed high above the water line, and rest­
ing upon a light unarmored substructure, is a m is­
take. The opponents of this system of construction, 
which is to be found in the Admiral class of Great 
Britain's navy, and in the turrets of the 8 inch guns 
in our own battle ships Indiana and Oregon, have 
claimed that a well-directed shell, placed beneath the 
floor of these barbettes, would wreck the whole gun 
and mountings, and disable the gunners. This is 
precisely what happened when the Chinese Chen 
Yuen, by a well-directed shot at 1,700 meters from her 
12 inch gun, killed 49 and wounded 50 men all the 
Japanese Matsushima, and totally disabled her 12�� 
inch gun, which was mounted as above described. 

Though the heavy guns fell so far below their theo­
retical effectiveness, the larger class of quick-fire guns, 
the 4'7 inch and 6 inch, proved to be fully as terrible in 
their destructh'e effect as was anticipated. At dis­
tances varying from 1.000 to 3,000 meters they poured 
in a perfect tempest of armor-piercing shells, against 
which the light 1 inch and 2 inch shields of the Chinese 
were worse than useless. It seems that these light 
shields are a positive source of danger to the gun 
crews they are supposed to protect. '1'00 weak to keep 
out the quick-fire shells, they are yet stout enough to 
give the percussion necessary to explode the shells 
that pass through them. These shields thus becamt'. 
in the words of COlllmander McGiffen, "veritable man­
traps." They simply inclosed the flying fraglllents of 
the bursting shells, and concentrated their (lestructive 
effect. So fully alive to this danger were the Chinese 
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