
IS 

� tit�ltifir �mtrican. 
Es'r ABLISHED 1845 

MUNN & CO" EDITORS AND PROPRIETORS. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY. NEW YORK. 

TERi'fS FOR THE SCIENTIFIC AlllEIUCAN. 

(Establisbed IS .. ;}.) 
One copy, one year, for the U. S, Canada or Mexico ..... . ............ S3.UO 
Une cOPY . six months, for the U. S .• Canada or Mexico ............... l.dO 
One copy, one year. to any foreign country. postage prepaid. £LlI68. 5d. 4.00 

Remit by postal or express money order. or by bank draft ur check. 
MUNN & co., 361 Broadway. corner �'ranklin Street. New York. 

The Selentillc American Snpplemeat 

(Established 1876) 
!s!, distinct paper from the SCIENTIFIC AMERICAN. THE SUPPJ,EMENT IS .Issued weekly. };�very number contains 16 octavo pages. uniform in size 
w:.Ith SCIE:-;TU'IC A;\IE!UfAX. '!'erms of subscription for SUPPLEMEXT. 
$5.00 a year. for .the U. :; ••. Canada or Mexico. ,liWa year. or.£1 4s. M .• 
ty foreign countries belongmg to the Postal Union. Single copies 10 ce nts. 
s�:��r.)'!!�l:iwif:�t::���Jti�gS�����IeF�guA�k·RI��e:r��ldecJ���ttS�:��e.r 
Will be sent for one year. to one address in U. S .• Canada or Mexico. on �e�:�

.
t g/ .£�t'fl�.�f�.rto;t�g�

O��:p�i��untrie s. ei{1ht dollars and ftJt'U Ce1�tB 

Uulltllae Edition of Scientific Amel'ican. 

(E.tabll.I,ed ISS;}.) 
THE .BU[J�DING EDITION OF THE SCIENTIFIC AMERICAN is a large and 

splendidly U�ustrl.l.ted perjo�:li�al. issued monthly. containing fioor plans 
�n9 perspectlve.vlews pet:tallllng to modem archite cture. Each number IS IIlUl�trated With beautiful plateK. showing desirable dwellings public bulldillJ,!s and archtteL1,ural work in great variety. To architects builders. 
and all woo contemplate building this wurk is invaluable. ' 

Slllgl� eopte"'., 25 cents. Bl mail •. to any part of the United States. Canada 
�{):�i�l�X'r��t� f�lii�iL�is�o�b��Ig�u�i��sS�::I:lecarA�tE:.C�� 'to 
Q��g��3s�at�·�o� y:��·LI:l;�ci°�I\��lgoN�n���:N�i�� :4.e:�.fI��k 6a��d ��T

s
���:�:e�!i!.!).wu year. 1'0 foreign countries. ,11.00 a year. or!'':!5S. 2d" 

Export Edition ot the ScientiHc American 

(Established IS7S) 
with which is incorporated U!JA AMERICA CIENTIFICA E INDUSTRIAL tJ 
or _Spanl�h edition of the SCIENTIFIC AMERICAN, publi.hed JIIonthly, 
umform 111 slz.e and tYPoJ,!raphy with the Sc IENTIFIC AMERICAN. Every 
number contauls. about 100 pages. prof�sely i11ustrated. It is the finest 
scientific industrial export paper pubhshed. It circulates throughout 
Cuba! the West .Indles, Mexico. Central and South America. Spain and 
Rpamsh possessIOns-wherever the Spanish language is spoken. 'llHE 8CIESTU'IC AlUEltiCAS EXPOltT EUITIOS has a large liuarante ed circula­tion in all commercial places throughout the world. 13.00 a year. or 
.t..'O 12s. 4<1 •• postpaid to any p:t,rt of the world. Single copies. 20 cents. 

MUNN & CO., Publi.hers, 361 Broadway, New York. 

dllft �r
h����e�b:cv. ttM::�n�lliSre�ili����s o��;�bf:tt�e�rd���?y Mlr�fJ 

& CO. IF' !"leaders are specially requested to notify the publishers in case of 
any fallure. delay. or irregularity III receipt of papers. 

NEW YORK, SATURDAY, JULY 10,1897. 

Conteats_ 

(I11ustrated articles are marked with an asterisk.) 
Andria. steam yacht •.............. 24 Insects. the annual battle with .. 23 B an pulverizer. Morris· . .......... 28 InventIOns. interesting recent· ... 2(j 
Baths. Roman·.................... 25 Inventions recently patented ..... 28 
Bicycle lamp. an electrie* ..... .... 20 Librarian of Congress. a new . .... 19 
Bicycle sail attaci.unent. Lother- Magnet, field. Turner's •........ .. 2ti 
BiC�I�f!On::: 'liJiirii;'s' 'piiliciiire: 26 Mark. a Carthaginian· ........... .. 21 

proof •........... , . . . . . . . . . • . . . . .  20 �:aPc�iie
e:.. t�:a

O�i:i�c��� .. ":::.::::: �t 
Bicycle. 200 mile s 011 In a day . . . . .• 18 Mail service. new rapid harbor . .. 19 BiCigl

.
i���:. ����l

.�����.�: � �������l 21 ���?�i�8�;nC
e
e�ury· eiiibedded:: � B.ooks� new ............. ... � ....... . 29 ��i=t�n�r�����.s.WeekIY .. record 29 ������g:�f�y�:r��:kr::::::::: � of . ............ ..... . . . ..... ..... � 2!J 

�::'\,�,P�':�[g:r'W,,:� .•.. pro: 211 �:��'t��e�O!t�.:fu����gf�":::.:::.:: �� 
Carre::;iliiig' jn�ciiiiie: 8eiifertj�. � ��'r:o��o����l!:�l�r�·ork.·:::: W gt:�����=,ki��f�.-�e.i.li. 28 River St. LaWrence. deepel).ing 

Bn$i.;; r;;ii.ry: Aimtirid'sO·:::::::. � ��li��,��i�:i��.·��.��.��� .��::::: ::: U 
"Eft,cine. rotary Itlelscher's* ...... 2M Snow ft.tbting on railroads •........ 11' EYe.lj(h! and the &Iectric light . .. 19 Sounding board, Livingston'.- ... :!Ii Fe�Jlt.er regulator. Berg's· ..... 261 Steam yachts. some notable •...... !U 
HY-dPOCal'boll bUTner. Barrett's ... 28 Valve. Marchaut & Dormoy's* .... 28 

TABLE OF CONTENTS OF 

Scientific American Supplement 
No;. l.l.:2::3. 

For the Week Ending July 10, 1897. 

Price 10 cents. For-Sale by aU new8dealers. 
PAGE 

I. CIVIL ENGINEERING.-The Mungsten Bridge.-A description of 
a very interestin� bridge. which has just been completed in Ger-
many.-l i1lu�tration .................................................... 17'951 

II. ECONOMICS.-British versus American Manufactured Products 1'r052 
The Pupulation of Russia ............................................ 1'j� 

Ill. EL�CTRICAJ,_ENG�NEERING.-The Accomplished Utilization 
of Nlagara.-Thls artICle gives the various companies who are 
u�i1izing the power. and the amount of power used by each is 
gl�t�ee piiase' Motoi-'ai" Beiiegarde::":'Des'cription 'of" 'sii 'interest: 17945 
ing motor used in long distance tranSlllission.-' illustrations .. !.�Jo;' 1'i9-13 

IV. ENTOMOLOGY.-The Theater of Insect •.......................... 17955 
V. G�OLOGY.-The International Geological Congress in Russia .... 1,953 
VI. HYDRAULIC ENGINE�:IUNG.-The Use of Turbines with a 

�orizontal Shaft for Running Dynamos.-8 illustrations ... ..... ... 179« 

VII. _ LOC9 MO ay.E ENG INEF;RING.-Exl?re •• Compound Locomo-
�16�t

W
c
l�glt1fc�¥!�rYa�3arnte���:i��i��f���i;e

erlo:Ut
l�:e��!��� 

state railways.-5 l1h�strations ................... ..................... 17946 

V
ll�h��?�1IfJ!i�a�i�,;'.����.�.�.

I
.�.�:���.������.���.�����.i��.��: 17001 

IX. MEDICINE AND HYGIENE.-Oxygen, Fresh Air and Health -
A common sense and helpful article.-By L. W. CURTIS. M.D .. : .. 179(8 

x. MISCELJ,AN EOUS.-Confettl and Se-;;"enUne •. -2 illustration •... 17957 

g��i;1�7::'::::':::�::::'::::'::::'::::::::::::':::�::::':��:':�:':'� Ii 
Xl. NATURAL H ISTORY.-Color In Animal.: Its Causes and U.es. 

-An abstract froru a lecture by Dr. Benjamin Sharp. giving 
some wonderful examples of the �ses of color among animalg .... 17956 

XII. PH YSICS.-The Bakerian Lecture on the Mechanical Equivalent 
of Heat.-Abstract of a lecture by Prof. Osborne Reynold •........ 17955 

XIII. POULTRY.-:-The I'!tan<!ard Varieties of 9hlcken •. -By JOHN M�CHELS: - ThiS artICle Illustrates the principal varieties of 
chICkens III the Umted State •. -12 illu.tration ........... . . . . . . . . . .. . .  179M 

XIV. TECHNOJ,OGY.-Bsbbltt Metal •. -By C. VICKERS.-S ix for-
m�ha: f�lt\��tf;.nrr�1at'�i�r:ri�� c���iii" Giiffi· iii "Mexico:':":iU;: 17952 
portant contribution t( the limited literafureon this subject .. . ... 17957 

THE NOBEL BEQUEST TO SCIENCE, of Nobel will come as a richly merited but to010ng de· 
layed reward. 

... ,. 
Look at it from whatever point of view we may, it must 

be admitted that the present age is pre-eminently the 
age of science. Whatever the future may have in store, 
it is certain t:lat the past history of the race cannot 

TWO HUNDRED MILES ON A BICYCLE IN ONE DAY.-
New York to Philadelphia and back, a distance of 

two hundred miles, in 21 hours and 54 minutes, does 
not look so formidable a feat in retrospect as it did 
when a few days ago the writer lit his lamp and said 
good-bye to the night clerk of the Astor House New 
York, at' 1:50 A. M. and took the two o'clock fe;ry to 
Jersey City. That the journey was made with com­
fort and with never at any time sufficient fatigue to 
spoil the real pleasure of the trip is to be attributed to 
a good constitution, careful judgillent as to speed, 
whic.h varied from eight miles an hour to twenty, ac­
cordmg to the road, and last, and above all to the 
perfection of that mechanical marvel of the iast de­
cade of thi.s century-the pneumatic bicycle. 

show another period in which human life was so com­
pletely environed, dominated and impelled by a master 
influence as it is to-day. Neither superstition, nor re­
ligion, nor art, nor militarislll, nor trade, nor even vir­
tue or vice, has, in any age, shaped the course of hu­
man life with such controlling power as is exerted by 
the omnipresent influence of modern science. 

Of all the forces above mentioned, religioll-as is 
natural and right-has left, and will continue to leave, 
behind the most enduring monuments of its work. 
But it cannot be said that even this beneficent influ­
ence has, in any age, impressed itself upon the life and 
works of the race in the supreme degree that science 
is doing in the latter half of this century. The time 
has passed when any theological school openly believes 
that there can be a possible antagonism between science 
and religion, and it is a fact that the �uccessive discov­
eries of science have invariably served to establish the 
essential truths of religion. 

The world has lately witnessed a striking evidence of 
the tendency to give the claims of science their rightful 
recognition in the splendid bequest which was made by 
the great Swedish inventor, Alfred Nobel. In leaving 
his vast fortune of nine millions of dollars for the pro­
motion of science and the furtherance of civilization he 
has not only endowed systematized and individual 
scientific research, but he has planted in the minds of 
men a valuable suggestion, which will not fail to bear 
fruit in the years to come. 

The will provides that the income from Mr. Nobel's 
fortune shall be divided into five equal portionlJ, which 
are to be distributed as follows: One-fifth to the person 
having made the most important discovery or im'ention 
in the science of physics, one-fifth to the person who 
has made the most eminent discovery or improvement 
in chemistry, one-fifth to the one having made the most 
important discovery with regard to physiology or medi­
cine, one-fifth to the person who has produced the most 
distinguished idealistic work of literature, and one-fifth 
to the person who has worked the most or best for ad­
vancing the fraternization of all nations and for abolish­
ing or diminishing the standiug armies, as well as for 
the forming or propagation of committees of peace. 
There is also an express stipulation in the will that no 
discrimination shall be made on the ground of race or 
nationality. The competition is to be world wide. 

Now the measure of stimulus which will be given to 
scientific investigation and social advancement by the 
announcement that five prizes, each of $60,000 to 
$80,0'}0 value, are to be bestowed upon successful in .. 
vention and discovery, 9.epends in the first place upon 
the realization by the world at large of the bona fide 
nature, of the bequest, and further upon the public 
convictioi1'-that five separate fortunes are actually to 
be bestowed every year. 

The scheme is so novel and the rewat'd so fabulous­
being far beyond anything in the way of money value 
before offered for human competition-that it will 
possibly receive but a passing thought from the ma­
jority of busy workers in the world of science. But if 
the bequest is upheld in the courts of law and the 
awards are duly made for the first year's inventions, 
the immediate effect of Nobel's plan cannot fail to be 
very far reaching. It will undoubtedly give a power­
ful impulse to all !Scientific research and expel"iment. 

In saying this we are well aware that it has been 
from time immemorial one of the unspoken and un­
written boasts of the votaries of science that their re­
wards consist in the honor and esteem which their re­
searches win for them-that they work for the pure 
love of their calling, and gladly forego the more lucra­
tive pursuits of life. As a matter of fact it was this 
consideration which originally led to men's making 
a distinction between a profession and a tt'ade-the old 
idea being that the professional man worked for his 
profession and the tradesman for pelf. Whatever 
truth there may once have been in the distinction; it 
has faded to a very specter of its former self in these 
latter days. Nevertheless the fact remains that modern 
millionaires are not made in laboratOl'ies, and that 
wealth is rarely to be found by way of the student's 
desk or the professor's study. 

And yet it must be confessed that if wealth and all 
that it can bring is due to any one set of men more 
than another, it is due to the scientists, who give us 
from time to time those great fundamental truths upon 
which the industrial achievements of our complex 
modern civilization depend. Close the laboratory of 
the Illan of science and our boasted march of civiliza­
tion would be brought to a full stop; and yet it is a 
fact that the great majority of these pioneers who un­
lock to the world the great truths upon which the 
industrial and Illuch of the social fabric of our modern 
life is built up, reap practically nothing of the harvest 
of wealth for which they have done the sowing. 

To such men in particular, and to that class of in­

Undoubtedly it is the pneumatic tire above every­
thing else that has don bled the distance which can be 
covered on the bicycle for a given amount of fatigue, 
and in this respect it holds the same relation to the 
solid rubbel' tire that this did to the iron tire of the 
primitive bone shaker. The writer speaks from ex­
perience, and as he wheeled his "safety" aboard the 
New York ferry at. 11:30 the S:Ulle night, his mind ran 
back to his first mount of twenty-two years ago-a 
veritable wood rimmed, iron tired, 70 pound "bone 
shaker" of the late 70's. And just here be it said 
no subsequent century or double centu

'
ry run ha� 

afforded the supreme satisfaction that was felt at· the 
close of the first long run-forty miles-on this cum­
bersome cOlllPound of buggy wheels and bar iron. 
The next machine, purchased in 1876, had a larger 
front wheel, forty-two inches in diameter, and the iron 
tires were replaced by strips of half round rubber, 
which were tacked to the rims. Then followed the 

"spIder" or "tension" wheel, and the bone shaker 
gave place to a fifty-two inch roadster, built by the 
Coventry Machinist Company, England. On this, in 
1881, during a fortnight's tour, the writer made a run 
of one hundred and sixty miles in one day. That was 
sixteen years ago, and it was as much as anything else 
to test the relative merits of the "ordinary" and the 

"safety" types that the present two hundred mile trip 
was undertaken. Tlie one hundred and sixty mile jour­
neywas made on faultless macadam roads and at a time 
when the writer was probably more vigorous than he 
is in his fortieth year; and moreover, in the present 
ride, only eighty-eight of the two hundred miles of road 
could be called really first class. Altogether, the capa­
city-if we might use the term-of the pneumatic, as 
compared with the ordinat'y bicycle, for touring, is 
probably about as two to one, and it is the pneumatic 
tire, and in a lesser degree the higher gear, that have 
made the difference. 

The start from Jersey City was made at 2:20, and the 
first stretch of the journey to the further side of New­
ark was about as excruciating a piece of riding, taken 
as it was in the dark, as can be found in all America. 
The course leads across the Jersey meadows by way of 
the" plank road," over which the riding is only a trifle 
less rough than over the mile of cobble stones by which 
it is approached, or the three miles of rough Belgian 
blocks which extend from the plank road thro�gh 
Newark. On the further side of Newark the macadam 
is reached. It has taken an hour and twenty minutes 
to jolt this ten miles by lamplight, and the nervous Irri­
tation ha.os already taken some of the fine edge off one's 
condition. But with the macadam road comes the first 
peep of day, and taking to the side pai,h, the five miles 
to Elizabeth·are reeled off at a swinging gait-but some­
what warily, for it is yet dusk. Another mile of stone 
paving through Elizabeth and at last, on turning sharp 
to the right, the swift, easy stroke of our eighty-four 
gear announces that one is on the truly magnificent 
twenty-three mile stretlll1 of macadam from Elizabeth 
to New Brunswick. ' He�e a gait is struck that varies 
from seventeen to twenty miles an hour, and for the 
next one and one-half hours the miles are reeled _ off 
over an undulating road that runs through the pretty 
villages of Roselle, Cmnford and Westfield and through 
Plainfield and Metllchen to New Brunswick. This is 
the very beau ideal of cycling, and at this speed the 
cool, early morning air goes singing by in a way that 
makes one think there must be a brisk head wind to 
contend with. But the smoke wreathing lazily upward 
from the cottage chimneys shows that the air is per­
fectly still. At a qnarter to six we are crossing the 
stone bridge over the Raritan River into New Bruns­
wick and bumping over our enemy the stone pavement. 

The clay road from New Brunswick to Kingston-15 
miles-makes one painfully aware that he has left the 
macadam behind, and the wheel is turned from road 
to side path and from side path to road in search of 
the most eligible track. Much of this road is rocky, 
especially between Franklin Park and Kingston. Here 
we are on historic ground, for it was over this very 
route t.hat Washington made his famous counter­
march from Trenton to New Brunswick-a piece of 
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