
3<)8 

SCIENTIFIC AMERICAN 
ESTABLISHED 1845 

MUNN 6. CO., Editors and Proprietors 

Published Weekly at 

No. 361 Broa.dwa.y. New York 

TERMS TO SUBStJRIBl!JRS 

One COPY. one yea:- for the United States. Canada. or MeXIco . . . . . . . . .  �3.QO 
One cOPY. one year. to any foreign country. postage prepaId. £0 168.00.. 4.00 

THE SOIENTIFIO AMEBlUAN PUBLIOATIONS_ 

���:�tlHg 1::�lg:� ���t����e
t
d (M:�biisiied'1876) .:::::::::::: :$i� a 

��ar 
Scientific American Building MonthlY (Estab.lished 1885) • . ••. . . .  2.W .. 

Scientific American Export Edition lEstablisned lSil)J. . . . • . . .  3.00 ..
. The combined 8ubscriDtion rates and rates to foretgn countrles will 

be furnished upon application. 
Remit by postal or express money order. or by bank draft or check. 

MUNN & CO •• ;;61 Broadway. New York. 

NEW YORK, SA TURDA Y, MAY 20, 1905. 

The Editor is al ways glad to receive for examination illustrated 
articles on subjects or timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted artIcles will be paid for 
at regular space rates. 

THE RECENT RAILROAD HORROR. 
The shocking raIlroad disaster near Harrisburg on 

the Pennsylvania Railroad lines is strangely like the 
still more fatal accident that occurred on the allied 
lin�s of the same system, when over half a h lllndred 
liv�s were lost. In each case the wreck of the pas
senjger train was caused by a freight train on the ad
joiJi!fng tracks. In the accident of over a year ago the 
10s$ of life was due to careless loading of timber on 
a flat car, the material being insufficiently secured 
ag�inst lateral displacement due to the jolting and 
lur¢hing effects in passing around the curves. So:ne 
timbers were displaced and struck the cars of the 
passenger train, precipitating the disaster. In the 
present case, the wreck was caused by the buckling or 
crumpling up of a long freight train, to which the 
brakes were being suddenly applied to prevent a colli
sion between the freight train and a switching engine. 
The buckling of the train threw the cars against the 
express, wrecking the train and causing the detona
tion of some high explosives that were on the derailed 
freight cars. Much of the horror of the accident, 
which involved the death of over twenty people, 
and the injury of probably a hundred others, was 
heightened by the frightful explosions and the subse
quent burning of the wreckage which contained many 
of the imprisoned passengers. The marvel of the 
wreck is not that so many, but so few, were killed. 

We wish to draw attention to the fact that this 
catastrophe shows, in it most dramatic way, what a 
great peril the passenger trains on four-track railroads 
are exposed to in having to sweep past the whole 
length of the many 40- and 50-car freight trains, which 
they meet so frequently in traveling through busy man
ufacturing districts such as those traversed by the 
Pennsylvania Railroad. It is a fact well understood 
by railroad men that the enormous length to which 
freight trains have grown of late years exposes them 
to exactly the kind of accident which caused the re
cent disaster, namely, the crumpling up of the train 
when the brakes are suddenly applied if the action 
of the brakes is not uniform throughout the whole 
length of the train. If a freight train of 40 or 50 cars 
and weighing over 2,000 tons is traveling say at 20 
miles an hour, and the air brakes are applied and act 
sImultaneously and with equal efficiency on every car, 
the whole train would be brought to rest without any 
danger of crushing or displacing the cars. But if the 
action of the brakes should be faulty, and the brakes 
should be set hard on say only the first half or third 
of the train, the enormous momentum of the last half 
or two-thirds, expending itself on the portion upon 
whiehthe brakes are in full action, brings a crushing 
strain which the cars are unable to withstand, and 
they are forc�d into one another or twisted from the 
track and thrown sidewise onto the adjoining tracks. 
It is well known among railroad men that accidents 
of this kind are extremely frequent, and that they con
stitute a standing menace to fast trains on the adjoin
ing passenger tracks-a menace that cannot be safe
guarded by signals, not, at least, if the wreck should 
take place when the express is within a short distance 
of or passing the freight train. This is one of the 
perils to which the recent rapid growth of freight 
traffic, and the endeavor to c heapen its transportation 
by using enormous engines and trains of exaggerated 
length, have brought us. The only safeguard against it 
is the exercise of eternal vigilance <;>n the part of the 
engineers of passenger trains, and the most careful 
use of the air brakes on the part of the engineers of 
long and heavy freight trains. 

• 1., • 

TWO GREAT OCEAN CONTESTS. 
The eyes of the world just now are fixed with fascin

ated interest upon two great con�ests on .the high 
seas, the like of which the world sUl::ely has never 
witnessed before. In each case the prize is a big one, 
and its .possession means so much to the contestants, 
that every nerve will be strained to the utmost for its 
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coveted possession. It is in this element of keen 
rivalry alone, however, that the two great struggles 
have anything in common. Outside of that they are 
as far asunder as love and hate, exhilarating life and 
bitter death. 

On the Atlantic eleven noble yachts are speeding to 
the eastward as fast as swelling canvas and straining 
sheets can drive them. The prize is the greatest that 
can be offered in our noblest field of sport; for the 
winning flag will represent, beyond dispute, the su
premacy of yachting on the high seas. 

On the 'Pacific, two mighty armadas are engaged in 
a life-and-death struggle, the like of which, we may 
say again, has never been witnessed in the history of 
the world. Two hundred modern ships of war, em
bodying, among them, the very latest constructive skill 
of the naval architect, and, on one side at least, the 
highest professional skill and leadership of the officers, 
and daring and devotion of the crews, are moving to 
meet in the shock of a struggle, the prize of which is 
an empire of fabulous wealth and untold possibilities. 

Is there not something of encouragement and sin
cere gratification to be found in the fact that at this 
hour a peaceful struggle between less than a dozen 
yachts for a golden cup should so completely have 
absorbed the interest of the public as to make them 
lose sight, for the moment, of the stupendous conflict 
impending in far eastern waters? 

Of the yachting contest, we have spoken at somt' 
length on another page. In forecasting the possible 
outcome of the great struggle between the fleets under 
Togo and Rojestvensky, we must be careful to bear 
in mind that any mere tabulan- statement of the ma
terial contained in the opposing fleets may be very 
misleading. Before we can judge the actual fighting 
strength, we must know something of the quality of 
the material, its age, and its efficiency-considerations 
which might easily change a balance which seemed to 
be in favor of one fleet until it became a balance en
tirely in favor of the other. 'To make clear our 
meaning, let us take the case of the total number of 
heavy armor-piercing guns carried by each fleet. One 
might say, remembering that the battles of the war 
have been fought at long range, that only guns of 9, ' 
10, and 12-inch caliber should be reckoned as effective 
in a fight between armored vessels capable of standing 
in the front line of battle, and that only heavily-armored 
ships of the battleship and coast-defense type should 
be included. Judged on this basis, and disregarding 
any other considerations, Rojestvensky would appear 
to have a sufficient preponderance of gun fire to abso
lutely crush Admiral Togo and sweep him from the 
eastern seas. Now that Admiral Nebogatoff has ef
fected a junction with the Baltic fleet, Rojestvensky 
can theoretically put into the front line of battle eight 
battleships and three coast-defense vessels, carrying 
between them a total of forty-five heavy armor-pie!'c
ing guns of from 9 to 12-inch caliber, and of these 
twenty-six are 12-inch guns. Against these Admiral 
Togo could put in the first line only five battleships, 
carrying twenty 12-inch guns. 

When we come to look into details, however, we find 
that althou:;h the Japanese have a numerical inferior
ity so great, their ships are all modern, and their 
guns of high velocity. Among the Russian battleships 
three, at least, are so old and their heavy guns are of 
such short length and low velocity, that they must 
be reckoned as distinctly of the second class; while 
one of them, that is protected with compound armor, 
must be reckoned as almost obsolete. Furthermore, 
the 9-inch guns are of such low velocity and limited 
carrying power that they have less penetration by 
fully thirty per cent than the 8-inch guns carried by 
the Japanese armored cruisers. If these older battle
ships are fit to fight in the first line of battle, 00 

surely are the eight armored cruisers of the Japanese, 
with their high-velocity 8-inch guns, of which they 
mount thirty-t.wo altogether, and their 7-inch face
hardened armor, which is probably as effective at long 
ranges in bursting and breaking up armor-piercing 
shells as the soft, compound armor carried by at least 
one of the Russian battleships. Add to these facts 
that the JaiJanese have an overwhelming superiority 
in light m:1l.ise'rlo), scouts, ,and tor,pedo boats; that they 
are� fi'ght(ng in or near their home waters; and that 
the 'Russian fleet depends for coal upon colliers that 
are' liable to capture when once the fleet has passed 
into Japanese waters, and it will be seen that the 
total advantage does not by any means lie' with the 
Russian fleet, powerful though it be. 

. f. � .. 

COMPLETE THE COAST DEFENSES. 
On January 16, 1886, the Endicott Board of the army 

butlined a system of sea-coasi defense for the adequate 
protection of our seaboard. During the' past nine 
yeats work has been done on the emplacements and 
the,.,guns as fast as appropriations by Congr,e�s WQuld 
allow� ,:Up to, date $l:lQ,OO,o..OD,D 11&� beBn.exnehded: ,:md 
it is .estimated that it wHl t!l!ke $65,000.000 more to com

plete the work. The guns already emplaced include 
n'frlety-thtee 12-irich; one hundred arid niheteen 10-
inch, ninety-three 8-inch, three hundred and fifty 12-
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inch mortars, and one hundred and eighty-five rapid
fire guns. This means that eighty-three per cent of 
the heavy guns, sixty-six per cent of the 12-inch mor
tars,. and fourteen per cent of the rapid-fire guns re
quired for our coast fortifications are already mounte4_ 
So far, so good. 

. 

Unfortunately, as matters now stand, the value of 
this fine equipment is reduced by about sixty-six per 
cent, because it i" not provided, or is very ill-provided, 
with the range-finding apparatus which is necessary to 
the efficiency of a modern long-range battery. 

Unless big guns of 10 and 12-inch caliber be provided 
with accurate range-finders, they cannot make good 
shooting beyond ranges of two miles; but with accurate 
range-finders, tuese guns are effective against the en
emy up to an extreme range of six miles, and the 
smaller caliber guns at proportionately decreasing dis
tances. The ineffective work done by the heavy guns 
at Port Arthur against the Japanese fleet has been a 
matter of general comment, and the following explana
tion has been given by the Russian general of artillery, 
Martushev: "The remarkable action of the Quantoon 
fortress artillery," at Port Arthur, "as manifested dur
ing the repulses of the Japanese fleet, leaves nothing 
to wish for in what concerns the shooting at middle or 
short ranges. But when the ranges are 10,000 or 12,000 
meters, this artillery does not shoot at all, or fires 
without results. If it were otherwiEe, it could never 
have happened that the bombardments at Port p_fthur, 
lasting sometimes several hours without interruption, 
were without results, when under the circumstances 
every minute ought to have caused the loss of some 
ship, small or big." 

Brigadier-General J. P. Story, chief of artillery, U. 
S. A., states in his last report that it would be impOSSi
ble, if the position-finding equipment were completely 
installed on our fortifications, for hostile vessels to re
main at 10,000 or 12,000 meters from our batteries of 
12-inch guns or mortars for two or three hours, and not 
bE' destroyed. He then proceeds to make the following 
astounding statement: "I regret, hawever, to, have to 
say that even at this date mast af aur fartified harbars 

are no, better sup plied wvth pasitian-finding equipment 

than apparently is Part Arthur." 

Evidently some of the amazement which we have 
been expressing at the apparent lack of preparedness of 
the Russian authorities, displayed at Port Arthur, may 
well be reserved for the extraordinary condition of 
things thus revealed in our own defenses. 

In its annual report of 1903, the Board of Ordnance 
and Fortification recommended that $2,000,000 be ap
propriated each year for the next few years, for range
finders and other instruments for fire contrOl, etc., and 
stated that it was aware of no object for which sums 
of money could be more effectively expended, or from 
which greater benefit would be derived. In its annual 
report for 1904 the Board made the further statement 
that, in the present state of coast defense, money can 
be more advantageously expended for fire control than 
for any other permanent installation. 

It has been a characteristic of modern military inven
tions during the past few years, that several small and 
comparatively inexpensive devices have been produced 
which enormously increased the effective value of 
heavy and costly war material. We may mention tbe 
soft cap for armor-piercin,g projectiles, the telescopiC 
Sight, and the modern PQsition or range finder, no,W 
under discussion. So great is the influence of such in
ventions, that their possession by one of two contend
ing forces might easily determine the fortunes of a bat
tle, or even of a whole campaign. As one illu"tration of 
this, we may mention that in the naval battle of Aug
ust 10, the Japanese did and the Russians did not carry 
telescopic sights on their guns-a difference which in 
it�elf was quite sufficient to determine the issue of that 
fight. 

We commend these facts to the careful consideratIon 
of Congress, to whom it must surely be evident that no 
appropriation could be granted to, better effect than the 
annual $2,000,000 necessary to render our present costly 
coast defenses fully efficient. 

. � ... 

THE INTERNATIONAL RAILWAY CONGRESS. 
Although the International Railway Congress in 

Washington was primarily a gathering of the foremost 
railroad men of the world for the discussion of the 
technical and commercial side of the great subject llf 
railway transportation, the exposition of American 
railway appliances, which was held on the grounds 
adjoining the Washington Monument, played a most 
important part in connection with the great interna
tional gathering. Although it was understood that the 
foreign delegates would travel widely in the United 
States before returning to their various and wid�ly
scattered homes, and WQuld, therefore, have the op
portunity to become acquainted with the American 

,railr.oaiLJn.Jts. activ.e opemtion" it . .  w.as. re.a.U<\E,td "that 
tkE: )Jt.nHed-tiJ;taEL�t.their_disPQsal would prevent Dlany, 
of: them. frQID obtaining as intimate a view of our rail
way plant and appliances as they might wish to secure 
Hence the suggestion, which soon took practical sh13ne, 
to hold an exposition of railway material at 'Washing-
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