
276 

'Citutifit �mtrl(an. 
ESTABLISHED 1845. 

MUNN & CO., EDITORS AND PROPRIETORS. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

TERMS TO SUBSCRIBERS, 

One copy one year for tbe United Stutes. Canada. or Mexico . . . ... ... $3.00 
One COlJY: one year: to nny foreign country, postage prepaid. £0 His. ad. 4.00 

THE S,'IENTIFIO AMERICAN PUBLICATIONS, 

Scientific AmerICan (��stablished HWi) .. . . . . . . .. . _ . , .  _ . . . _ . . . . . . .. $3.00 a year. 
��::��m� 1�:�:�:�� ��frJ��e��lji�t;)��(��!����s��f� l�Y.·::::::: �:� :: 
Scientific American �xport Edition (Established IS73) . . . , ...... 3.00 

.. 

'(he combined !o\ub�crh)tion rates and rates to foreign countries will 
be furnished upon Ilpplication. 

Remit by postal or express money order. or by bank draft or cbeck. 
MUNN & CO.,361 Broadway, corner Franklin Street, New York. 

=-==----c= 

NEW YORK, SATURDAY, MAY 6,1899, 

CRYSTALLIZATION OF METAL UNDER STRESS. 

The persi�tence with which an exploded theory main· 
tains its hold on the public mind was shown incident­
a)ly during the j'ecent attack by the cit.y government 
upon the Manhattan Elevated Railway Company. In 
the newspaper discussion which was aroused by t.hat 
un'paralleled exhibition, the venerable bogy of the 
crystallization of steel and iron in bridge structures 
was trotted out, and the imminent collapse of the "Ie­
vated columns, trusses, and girders was once more pre­
dict.ed. It would be difficult to find a popular engineer­
if"'" fallacy t.hat maintains its hold on the public mind 
with greater tenacity than this ; it is cert.ainly impos­
sible to find one that has less foundation in fact and is 
1II0re cOlllpletely disproved by the condition of the 
metal in long-standing steel and iron bridges at the 
tilile of their removal or renewal. It is probable that 
a large percentage of the passengers that daily cross 
the Brooklyn Suspension Bl'idge-if they give any 
thought to the mechanical features of the st.ructure­
are satisfied t.hat the metal of the bridge is deteriorat· 
ing-" crystallizing "-and that t.he wire cables, unless 
they are renewed, will in the course of time give way 
alld precipitate the whole bridge into the river below. 

Tests b the laboratory ancl half a century's tests in 
the field have proved that the theory of the crystalli­
zation of metal under ordinary static st.resses is a myth. 
The stresses, of course, must not exceed or even ap­
proach the elastic limit of the material; but as long as 
they remain well within this limit., there is no reason, 
as far as our present theory and pract.ice can enlighten 
us, why a properly inspected and paint.ed bridge should 
not last indefillitely. A strong presumption to this 
effect is afforded by the experience of the engineers 
who had charge of the recent reconstruction of the 
rail way wire suspension bridge across the Niagara 
gorge. The original st.ructure was erected by Mr. 
Roebling, of B rooklyn Bridge faille, in 1853, and in 
making the cables, the wires of an earlier bridge, built 
at. this site in 1848, were utilized. Consequently, when 
the Roebling bridge was removed in 1898, these ,wires 
had been in service for half a century, and in constant 
use under t.he trying service of the railroad bridge for 
forty-two years. If there is such a thing as crystalli­
zat.ion, it would surely have been present in these wires; 
buL as a matter of fact, when the st.rands of t.he cable 
\\,pre cut into short lengths, they curled up, taking t.he 
set. which was given them when they were coiled on the 
reels fifty years ago. This proves t.hat. the cables had 
never been overstrained, and that the static strains 
due to the weight of t.he bridge, and all the rolling 
loads of cars and locomotives for over forty years had 
failed to produce any injury to the material. 

These facts agree with the careful tests made by 
Prof. R. C. Carpenter at Cornell University, which 
verify the growing belief among engineers that the 
theory that crystallization can be produced by rapidly 
applied stress is no longer tenable. The subject was 
examined by a wide variety of methods, each of which 
might be supposed to produce the injurious crystalline 
condition. The test specimens were subject.ed to sudden 
stress by 1II0ving weights ; to shocks due to explosives; 
to fracture by blows after a number of alternate heat­
ings and coolings; and finally to a large number of 
blows of small force. It was found that so far from 
the suddenness of the stress tending to crystallize 
the material, the elongation or elastic stretch of 
the material was greatest when the stress was most 
suddenly applied. The importance of this result on 
the question of bridge deterioration is evident, for the 
distrust of this form of structure is due to the fact that 
its load, particularly in the case of railroad bridges, 
is suddenly applied. and has something of a dynamic 
pffect. 

These investigations also served to correct the popu­
lal' impression that steel and iron are more liable to 
failure in winter than in summer, and that metals 
generally are rendered" brittle" by a lowering of their 
temperature. As a matter of fact, the strength of 
wrought iron and steel is at a minimum at 70° F., and 
it increases with a variation of temperature either way 
from this point, increasing with a rise of temperature 
until it is 20 per cent stronger at 500° F. , and being also 
about 20 per cent stronger at 60° below zero F. It is 
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remarkable also that the tests should have shown that 
with the increased intensity o'f the cold there was a 
perceptible rise in the elastic limit. 

That increased cold should not only have increased 
the hardness of the steel, but also its ductility, is di­
rectly at variance with the popular belief, which is 
based largely upon the fact that in railroad operation 
it has been observed that rails, wheels, and axles fail 
more readily in cold than in hot weather. There is no 
question that failures are more frbquent in frosty 
weather, aBll in the light of the Cornell experhnents, 
we 1l1ust now look for some other cause of the phe­
nomena. It is to be found in the fact that in winter, 
the roadbed being frozen and inelastic, the hammering 
of the rails by the heavily loaded wheels is more severe 
than in the summer, when the ballast has regained its 
natural elast.icity. The same cause operates to increase 
the shocks to which the wheels and axles are subject, 
and it is to this extra stress. and not to any inherent 
weaknt'ss, that the failures are du�. 

. The subject of the deterioration of structural iron 
under stress has much more than an academic interest, 
for it affects not merely the costly and indispensable 
bridgt's which forlll important links in our great. sys­
tems of transportation, but all the modern fireproof 
buildings, tht' vast roofs of our terminal stations and ex­
hibition halls, and every form of framt'd structure t.hat 
is subject to stress, whether from wind or loads. It is 
satisfactory to feel assured t.hat, as far as our present 
knowledge goes, there is no reason why. with careful in· 
Rpection to pre\'ent its oxidation by t.he weather, the 
metal of such structures as the Brooklyn and Forth 
Bridges should not last as indefinit.ely as if it lay 
embedded in the ore from which it was drawn. 
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THE YACHT " COLUMBIA." 

The choice of the name" Columbia" for the new cup 
defender will probably give general satisfaction, and 
perhaps, looking at the question from every point of 
view, it is better than "Golden Rod," which it was 
thought would be selpcted by those who are responSi­
ble for the yacht. '.rhe name of a na.tional flower 
would have been a rather happy reply to the choice of 
the name" Shamrock" by the owner of the challeng­
ing boat; but" Columbia" is better because mort' na­
tional and distinctive. 

It lllay not. be known to many of our readers that 
the new yacht will not be the first cup defender to 
bear the name •. Columbia." In the yeal' 1871, an 
Englishman, Mr. Jallles Ashhury, forwarded hisRecond 
chalienge fOI' a race (his first attempt to win the cup 
having been made unsuccessfully in the previolls year), 
and brought ovel' a new racing schooner, the" Livonia," 
which had been built specially for the contest. The 
.. Columbia," a typical American schooner yacht, was 
selected to meet her and sail a series of seven races. 
In those days the cup committet' reserved the right to 
select any one of several yachts to suit the particular 
weather of the day. If the day of the race brought 
light winds, a fast fair weather boat was �elected, and 
if it threatened to blow" gl'eatguns," a more weatherly 
craft was chosen, the challenger, meanwhile, having 
to stick to his one boat. This was pretty liard on the 
challenger, it must be confessed, and we manage those 
things better now. 

In the first race the wind was light and the" Colum· 
bia" was chosen. She beat the ., Livonia" over the 
New York Yacht Clu b course by 36 minutes 28 seconds. 
In the second race the wind was light at the st.art and 
.. Columbia" was again chosen. The course was twenty 
miles to windward and retul'll, and in the run t.o the 
outer mark the" Livonia" led. On the beat, back to 
Sandy Hook lightship the" Columbia" gained 10 min­
utes and 33 secollds, winning by that amount. In the 
third race the wind was fresh, and the schooner 
.. Dauntless" was selected, but an accident prevented 
her from starting, and the" Columbia" took her place. 
The strong breeze carried away one of her spars, and 
her steerlllg gear gave way, necessitating her sail­
ing under reduced canvas, with the result that the 
.. Livonia" won by 15 minutes 10 seconds. In the two 
last races of the series t.he schooner .. Sappho" was 
chosen, and she won the races by the comfortable mar­
gins of 30 minut.es 21 seeonds and 25 minutes 27 seconds. 
From the long lead with which the American schooners 
crossed the line, it is evident that if the defen�e of the 
cup had been confided to a single boat ("Columbia," for 
instance), as is now the practice, the result would have 
been the same. 

We expect that the new " Columbia" will win, and we 
could wish that she might lead tht' ., Shamrock " home 
by such handsome margins as her namesake did ne.arly 
thirty years ago ; but it is not likely. Yacht designing 
was not the exact science in the seventies that it has 
grown to be in the nineties, and there is no such diver­
gence now in hull and sail plan as distinguished the 
saucy schooners of that day. The types have slowly 
and surely drawn tOF!'ether by the inexorable law of 
the survival of the fittest; each has borrowed from the 
other, besides discarding whnt was u�eless and obsolete 
in its own practice, until t.o-(Iay it take� t.he eye of an 
expert to tell a "Valkyrie" from a .. Dpfender," or 
shall we say a .. Columbia" from a ··Shamrock." 
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From all that can be reliably gathered, the two new 
boats will be more alike than any two that preceded 
them. Both are constructed of an alloy, the home yacht 
of Tobin bronze and the challenger of phosphor bronze; 
and both are being built up to the full limit. of size and 
pvwer. There will probably be very little to choose i n  
the matter o f  weight o f  t h e  hulls, rigging, and spars, 
and, indeed, as far as the mere structural features are 
concerned, the race will scarcely be won by any great 
advantage so gained. The fortunes of the cup will de­
pend on the form of the hulls, the sail plan, and, above 
all, on the skippers and crews that will handle these 
magnificent and costly yachts during the eventful days 
of next October. 
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THE USES OF FLORIDA MOSS. 

The freeze of this year killed the Florida moss. 
People who do not recognize what this means must 
think that this somber gray drapery of the Southern 
forests gives one hundred bales a week of .. moss hair" 
to the Northern upholsterers fl'om the little village of 
Micanopy, Florida, alone, and other factories ill the 
State yield many times as much, and this is only 
about one half of the weight of the moss when taken 
from the trees. The other half is the uselt'ss envelope 
to the inner and valuable hair. There is II. mistaken 
idea as to how the outer portion of the moss is re­
moved. It is generally supposed that the covering is 
removed by chemicals or by passing through sOllie 
ingenious stripping machine. The latter would be 
too expensive and the former open to the danger of 
injuring the natural elasticity of the fibt'r. 

The moss when first gathered is greenish·gray. 
When killed by frost or lack of proper sustenance, it is 
easily distinguished from the live moss. It turns gray, 
and if bitten feels soft. while tile live moss "crunches" 
between the teeth. But the outer covering will re­
main on eitht'r the dead or frt'sh moss for months. If 
the moss, either alive or killed, is simply piled in heaps 
in a moist place and covered with muck or sand. it 
soon begi llS to ferment. The tempprat ure of the intt'rior 
of the heap rises to a point too hot for the hand to bear, 
and, if not checked, it keeps heating till too hot to wall, 
over. But this stage means damage to the int.t'rior 
hair, and must be avoided, Properly conducted, the 
fermentation means the complete de3truction of the 
outer skin, and the lllOSS is left duly .. colored," i. e , 
showing the dark brown color of the hair. 

It reaches this stage in the hands of the pickers, who 
then deliver it in loose wagon loads, like hay, to the 
gins. There are about fifty of these ginning establish· 
ments in the Stat.e--very simple affairs, The building 
is constructed as cheaply as possible and costing from 
$200 to $300-no insurance is obtainable. The floor 
is six feet from the ground and made of slat.s 1 � inches 
apart, so that short fi bt'rs, sticks, and dirt will sift out. 
In the building is nothing btl r a cheap modification of 
a cotton gin-a cylinder two feet long, and of the 
same diameter, with two-inch teeth, which beat the 
moss against similar stationary teeth, taking out 
sticks and rubbing off most of the adhering remains 
of t.he outer covering of the moss. The machine is 
cheap and very inefficient. The resulting moss is 
either" 2 cent moss" or "3 cent moss "-the price per 
pound after ginning, according to the care with which 
the picker delivered it. 

The writer was surprise(l to learn that this is the 
only preparation the moss receives. It is shippt'd in 
bales direct to the wholt'saler, who generally distributes 
them unopened to the upholsterers. 

The freeze will not interfere with this year's crop. 
The dead moss is t.reated just as before the freeze. 
But the outlook for next year is bad. The crop will 
be small. Usually where a tret' has been picked clean, 
plenty of small bits are left, so that in a favorable 
locality the tree will be full again in two or three 
years. This was shown by the practice in moss local­
ities of cleaning it from the orange trees every two 
years. Rut when the temperature fell to 8° in the 
center of the State last February, the moss was' quite 
generally killed and its development so checked that 
the yield will be smaller for several years. South of 
Ocala little harm was done. 
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PROF. CHANDLER HONORED. 

Prof. Charles F. Chandler, of the School of Mines of 
Columbia University, has been nominated for president 

by the So('iety of Chemical Industry, which has been in 
session at Glasgow. Prof. Chandler is the first Ameri­
can to be nominated for the president of an English 
scientific society. In his new office Prof. Chandler 
will sllcceed such men as Sir Henry Roscot', Sir Fre­
derick Abel, Sir John Evans, Sir Lowthian Bell, and 
others. Prof. Chand IeI' is now sixty-one years of age. 
He graduated fr01l1 Got.tingen in 1856, and in 1864, in 
connection with Prof. Egglest.on and Gen. Vinton, he 
founded the Sch'lol of Mines of Columbia College. In 
1866 he was appoint.ed chemist for thp Healt.h Board of 
New York, and in 1873 to 1884 he was presidpnt of the 
Board. He is at. present the expert for many corpora· 
tions. When Prof. Chandler returns to the United 
States, a reception will be tendered him. 
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