
'titntifit �mtti,an. 
ES'.I.'ABLISHED 1845. 

.' N N & CO .. Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BUOADWAY, NEW YORK. 

O. D. MUNN. A.E.BEACH. 

'1'F-UlnS 1'(lR 'rHE l'lCIESTI FIe AilIEltiCAN. 
One cOPY. one year. for the U. S •• Canada or Mexioo . ................. $03 1111 
One copy. six months. for the U. S .• Canada or Mexico ..... ........... 1 :ill 
One copY,one year.to any foreign conntry belonginl<to Po.tal Union. 4 011 

Remit by postal or express money order, or by bank draft or checl[. 
M UN N & CO., 361 Broadway, corner of Frauklln Street, New York. 

"h" ScientiHc American �lIpplement 

Is a di.tinct paper from the SCIENTIFIC' A)IEHlCAN. 'l'Hlll SLJl'PLEMlllN'l' 
18 issued weekly. Rvery number contains 16 octavo p�es, uniform In size 
with SCIENTIFIC AME R ICAN. 'l'erms of subscription for SUPPLEMl!;NT. 
���i�:��h��:i��1,oUih�"��r�

d
t�[on�

e
�\��le I6cO�i:S Yrc

r
ci::ti.°

r
��,� 

by all new.dealer. tbronghout the countr.. See prospectu •• last p ..... e. 
CUlubincd Ihu'·!4.-'!'be SCIENT I Flew • AMERICAN and SUPPLEMENT 

will be sent for one year, to one address in U. S., Car.ada or Mexico. on 
receipt of seven doUars. '1'0 foreilln countri es within Postal Union eight 
dollar. and ftJt1J cents a year. 

IInlldinlr Kdirion of Scientlftc American. 
THE BUILDING �)))TlON OF THE /SCIENTIFIC AMERICAN is a large and 

.plendid illustrated periodical. i.sned monthly, containin" floor p�an. 
and perspective views pertaining tn modern arcbltecture. Each number 
18 lIIu.trated witt. beautiful plates. showi� desirable dwellings. pnblic 
��\�:�1al�

d 
:�fld\��tf�� ;g:: :� irvea,��gr!.�

t
lJfa�'rh�'�:t

a
���\�ii�g 

of any arcbitectural pnblication in tbe world. 
or

S
ll':iTc������ �����

. ,FI ���i:ri' �lsfa'1rtu��:
e 
cii��\�1e��

a
�?iJ 

C
:�� 

Combined rate!or BUIUHNG lllDlTION with tlCIENTIFIC AMERICAN, to one 
��'!.��e.r�te

a
fJ'r�irIr.gli�

re
��Trg�!�('I�:;�:lf

o
l�����A�·�n� ��

a
k 

PLEM ENT, �.OO a year. To forei"n Postal Union conntrie., $11.00 a year. 
Export Edition of the !!IchmtUlc American, 

with wbich I. incorporated "LA AMERICA ()IENTIFICA E INDUIlTRIAL." or 
Spanish edition of the SCIENTIfIC AMERICAN. pnbli.hed montbly. nni
form In size and typograpbywith tbe SCIENTIFIC AMERICAN. Every num
ber contains abuut 50 pages. profn.ely iIln.trated. Itls the flne.t .cientific. 
����

t
f�'}lie�����i��6�nf�.!\

Ii
:��1io�:h "l����:� s�a'i�

u
f1:g� ��I��'io� 

sessions-wherever the Spanl.h language is spoken. 'l'HE �CIENTIFIC 
!'��!���l �1��sRttr��t��� r:: �J�,;e '3':'M:�

t
=� p,::��

n
��h

o
�dn,.�� 

p
a
��::uf���·re��':..�� grC��: �.:'g��,jlre to .ecnre foreilln trade. mRY 

have larie and bandsomely di.played announcement. pn6U.bed In Thi. 
edition at a very moderate co.t. MUNN & CO .• PnbUsher •• 

361 Broadway. �ew York. 
d!l[; ��'

h
:a�

a
:
e
����� t�::!"�11 i"re':.ritf���� O::':-bl"e

x
fo
re

g�:
o
��

y J'b'l:� 
&r.O. 

�atf::'e�'itr:I:�� ��Ti.!:��I�Il�'i��c�?p��V�;:..'!. pu
bli.bers In ca.e of 

NEW YORK, SATURDAY, SEPTEMBER 28, 1895. 

(�olltenr •• 

(Illustrated art.i�If>S arp marked with an a�terlsk.) 
Ang-khak. funl/:oid pi.«ment . . .. 200 Maine. battleship, the ............ 194 
Bicycle notes ...................... 196 Matterhorn, peril. of the ......... 200 
Bird. of Sonr.bern PataRonia· ... 200 Oil ••• centeo ....................... 199 
:g�:� ��"r.

a
��

n
b�I'c'i.':l�g�

n
:e� ���:l8I ������������1o:.':����� .r::����: � 

Uamera. tbe. in tbe Rockie • ...... 201 Perambnlator. etc .• Morton· .... 196 
8� ���rl1�f.;r�J�7'n\����.·.:· .

.
..

.
.
.
.
. :: II:! ����';;��b8.

d
����ftig··iiile8·iin 20f 

8����;;,i�il�:.::,���r:
ni

�.: ::::: l� Pi,.��layinii,io;.ce em';ioYed· in �� 
Defender on homestret�"" .•.. 200 Police silmal. a new . ... . ......... 20f 
Derrick, portable, Sarver's"' ...... 196 Potato, a mammoth., •.•......... 19!;) 
�f!�,��

d 
j�':n:I'" ii-iiti.iDitter: 

201 
I ��:::� ��:a��:�

e
bP

o
p'b'i:'D:g����� l� 

Davi. & Cbri.ty,·.·.... ....... 196 Riley. Prof.Cbarles v .•.......... 197 
ElectrIcity and rna' Is.... . . . . .•• 199 Road •• I<ood, caring for .......... 196 
Electric roads • • teep gradient. Sailing ves.el, lal'l(est In tbe 

on....................... . .•.... 196 world" .......................... 197 
Expo.ition, Atlanta ............... 194 Ship •............................... 203 
Fruit in glass 

.
. . . . . ............. .  :!Of Spectrum. invi.ible ............... Ill!! 

�·uture. electrical. possibilitie •.. 196 Spool •.............................. 197 
Glas •• slivering ..... .............. 200 Transportation, lvorld' ........... 199 
Invention •• recently patented ... 20. i Writing, faded, re.toring ........ 194 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

No_ 1030_ 

For tbe Week Endin: September 28, 1895. 

PrIce 10 cents. For sale by all newsdealers. 
PAGE 

1. BIOGRAPHY.-HI.torical Eulogy on Laplace.-By BARON FOU
RIER.-A critical otndy of Laplace'. place in tbe bi.tory of 
.clence.-l iHushaticn ................................................. 164M 

11. CHEMISTRY.-Absorption Band. of Atmospheric Oxygen. ...... 16462 
AJlrlcultural Cbemistry.-B

S 
H. W. WILEY. cbief of the Di-

��l?�t�:e��i'i,r;':�� i���
t
r��nt

ta
J:�e���'!�'Y,���::,r tt�

ri
X':!�':.f�a� 

A
�
S
�'����i��1 ����f::l� .','}el�':f.;.�·.r jiaper by'ii: K: 'iiuNCAN': t:lf-l 

The Gas Calorimeter.-A full descripUun of this valnable addition to tbe m.trnment. of tbe cbemical laborRtory.-3 iIIn.tra-
tions . . . . . .... . . . . . . .. . . . . . . .. . . . . .. . . . . . . . . .......... . . . . . . . . . .. . . . . . . . . . .  16i60 

111. CIVIL ENGINEERING.-Excavator Used on tbe North Sea 
Canal Works. 1 i1lnstration .. ... . ... . .... .. ..... .. . . . .. .............. .. 16458 

IV. CJYC l.1NG.-'fhe Use of tbe Bicycle.-The French medical men 
present tbe qnestion from a b y� lenic point of view . . ... . ........ . .  164,0 

V. ELEC'l'RICl'fY.-�·inisblnJl Fabrics and Paper by Electriclty.-A 
novel u�e of tbe electriC current to obtain effects of watering. 
etc.. on fabrics and paper.-A .ucces.fnl .nb.titnte for the beated 
plate. formerly nsed. -1 illustration ....... ......................... 164.'i9 

Electric Carri ..... e with Fulmen Accumnlators.-A de.cription of 
the Jeantand electriC carrialle wbich took part In the recent Pari.-
Bordeaux race.-2 illustratIOn •......................................... 16458 

VI. EXPLOSIVES.-'l·he Evolntion of Smokele •• Powder.-By 
ROBERT U. SCHUPPH A us, Ph. D.--Detail. of tbe bistory of .moke-
Ie •• powder from the flrst dIscovery made by Braconnet in 1832 .... 164M 

VII. FINE AR'l'S.-Tbe Monument to Boussinllanlt.-1 iIIn.tration. 16465 
Gil",. Conllress of Dog •. -A reproduction of Gilli'. famon. 

picture" A Congress of DOl'S for Freeing Tbem.el vee from Their 
Masters."-11ilustration . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . ..•.......•..•.. 16466 

VIII. HORTIUUI,'l'URE.--Hardy Bamboo •. -1 illnstration ............ 16467 
IX. MARINE ENGINEERING.-The Frencb Battle.hip Bonvine •. 

;�i�\:' b"a'i�'i!:t ��';,'i,s c�::I�te��-tfll'u��:i.�f��I. ����� . . ����������: 164M 
X. MINING.-Roth·. Method of Firin" Mme Shots.-3 illustration •.. 16467 
Xl. MlSCELLANEOUS.-Tbe Runner'. Reaction Time ................ 16467 
xu. NATURAL HISTORY.-Antivenine.-By Dr. J. G. MCPHER-

B<?flie'America';'Cro:W:::::::::::::::::::::::::::::::::::::::.::::::::'.:: l� 
JJ�

t
�����8.�'lnn���r.itf��i

i
� •.. 

t
�� .. ��.�� .. ��.������:��� .. ��:).�. 16463 

The Geographical Distribution of the Mollu.ca ....... ............ 16463 
XIII. PHOTOGRAPH Y.-The PhotographiC Halo.-2 iIIu.tratlons .. 16t62 
XI V. PHYSICS.-The Ether ......... ..................................... .  164D9 
XV. PHYilIOLOGY.-The Thumb a. an Initial Factor of Civiliza-

tion.-By W. R. WHITEHEAD, M.D ................................... 16469 
XVI. SOCIOLOGY.-.Tramps sa Hnman Belngs.-By MORW80N I. 

SWIft ..... ...... . . ....................................... ....... ...... _ .• 1lIt66 

[SEPTEMBER 28, 18c}S. 

THE OPENING OF THE COTTON STATES AND I the negroes. It marks the close of a bitter and openly 
INTERNATIONAL EXPOSITION. avowed racial war; and inaugurates an era of fra-

Late in the afternoon of Wedn esday, September 18, ternal toleration and mutual confidence that will 
in the study of his private residence, at Buzzard's Bay, consolidate and enrich the South in the years to come. 
Mas�., President Cleveland pressed the electric but- In the parade that marched through streets that were 
ton which set in motion the machinery of the great gay with the stars and stripes a detachment of negro 
Southern Exposition, at Atlanta, Ga. A vast collec· soldiers marched in procession with the citizen soldiers 
tion of the products of the arts and sciences on a scale of Georllia and Louisiana. Later in the day a negro 
like this has at any time or place an intrinsic value as stood upon the platform of the auditorium, surrounded 
such; but in the case of this Southern Exposition by the illustrious orators of the day, and with native 
there are circumstances preceding and accompanying eloquence pleaded for the recognition of his people, 
it that lift it above the level of the mere spectacular awid the united thunderous applause of his white and 
and invest it with a special historical significance and colored audience. 
dignity. It marks the coming of ag-e, the ripening into Conspicuous among the many buildings of the Ex
the full strength of robust manhood, of what has position stands one that has been expressly built and 
been aptly called" the new South." Thirty years ago, set apart for the exhibit of the progress in the arts and 
on t.hese very grounds where these people have now sciences of the colored people. So that, just at a time 
gathered tl!e fruits of their peaceful industriel', they when alarmists were foretelling the disru ption for a 
were locked in the embrace of one of the bloodiest second time of these Southern States upon the negro 
battles of the civil war. The landscape gardener, as question, we find that they have taken hold of the 
he smoothf'd out the green lawns that beautify the problem in a spirit worthy of the best traditions o f  the 
Exposition grounds, had to fill in many a rifle pit, from Constitution; and, realizing that" all men are created 
which the advance of Gt'neral Shennan upon the equal," they have lifted their unfortunate brother to 
doomed city of Atlanta had been contested with un- tht' same platfol'lll of social, political and humanitarian 
availing courage. FrolIl this battlefield, on these very right8 as themselves. 
grounds, may be traced the course of that successful If tht' Atlanta Exposition of 1895 should serve no 
campaign that ended in the liheration of the negro other end than this, it will have done a noble work. 
and the triumph of the Union. Atlant.a, a mass of On the page of histOl'y it will stand out as one of the 
hlackened ruins, was a type of the utter and hopeless great milestones which mark the onward progress of 
chaos that prevailed through this Southern country our country toward the perfect fulfillment of the 
but thirty years ago. dreams of its liberators and of the founders of its Con-

The recovery has been very slow, but very sure. stitution. 
Political, economic and racial problems have been ------.................. -------

solved. Wearily, and amid heart·breaking discour
agements, this sorely stricken country has wrestled 
with obstacles that would II/we daunted a less daunt
less race. Prejudices and traditions that were old as 
the hills have been cast aside. The easy indolence, 
the patriarchal simplicity, of the old plantation life has 
been abandoned. The true dignity of labor, even 
labor of the hands, has been recognized; and this 
great people, freed from the burden of slavery by the 
rude stroke of war, has of its own free will broken 
away from the traditions of the past, and has thrown 
itself into the strife of modern industrial competition, 
with a persistence, intelligt'nce, and success to which 
the Atlanta Exposition is an imposing and eloquent 
witness. 

Thirty years ago, when Sherman set out on his fa
mous "march to the sea," he left the city of Atlanta 
a mass of blackened and smoking ruins. To·day the 
visitor will find a thriving city of 110,000 inhabitants, 
replete with every modern appliance for llIunicipal 
well being, and boasting 0 f a larger variety of manu
factming interests than perhaps any othel' city in the 
United States. 

This Southern countr y is no longer merely the land 
of·the cotton plant, the tobacco plant, and the sugar 
cane. Its vast natural mineral wealth is being rapidly 
developed. Coal and iron-those most potent factors 
in the work of building up a people in wealth and pop
ulation-are being mined in rapidly increasing quanti
ties. Large and expensive plants for the manufacture 
of iron and steel have been laid down. The extellsive 
opening and development of the coal b t'ds i,as at.
tracted manufacturers in a large variety of trades; and 
this to such an extent that the Southern manufac
tured goods are entering into successful competition 
in the markets of the North. 

The tide of imllJigration, which of late years has set 
steadily westward, is now trending to the South. 
The great cotton plantations embrace vast areas of 
land that are suitable for a more mixed and more 
profitable agriculture. This soil is rich, cheap, and 
favored with a climate much fluperior to that which 
obtains on the vast 1Jlains of Western America. The 
farmer of the far West is located at too great a dis
tance from the centers of population to be ahle to 
market his produce to the best advantage; and he is 
completely a t  the mercy of the particular railroad that 
happens to serve his district. The large, unoccupied, 
or practically unoccupied, lands of the South, on the 
other hand, are all wt'll within reaeh of the larger 
cities; and it is seldom that they are held in the Ilrasp 
of an individual railroad monopoly. These facts are 
beginning to be realized. From the West and from 
the North the farmers are migrating in increasing 
numbers to t.ry their fortunes in this favored country. 
The infusion of new blood is having a healthy and 
stimulating effect upon the people; and it is manifest 
in the social and commercial quickening of the whole 
of the Southern States. 

The inaugural exercises of the Exposition were on a 
scale that was worthy of the event; and, like the Ex
position itself, they were llIarked by features that gave 
them an interest that was more than spectacular; 
features that were the visible expression of deep, un
derlying principles which have long striven for ut
terance, and have at last found it in certain significant 
and never-to-be-forgotten events that fi!lured in the 
programme of this remarkable day. The Atlanta 
Exposition will be recorded in the history of the South 
as the day o[ reconciliation between the whites and 
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THE SECOND-CLASS BATTLESHIP MAINE. 

On '.ruesday. September 17, the new battleship 
Maine was placed in commission, and t he moment she 
flew the stars and stripes from her peak she took rank 
as the most powerful fighting ship in the new Ameri
can navy. It is true there are ships in the builders' 
hands, such as the Illinois and the Oregon, that will 
far ontrank the Maine on every point of comparison, 
except that of speed; but of the ships in our navy 
that are fit and furnished for battle, the Maine easily 
takes first place. 

She was built at the Brooklyn navy yard, her keel 
plate being laid on Oct6ber 11, 1888, and the launch 
taking place November 18, 1890. Her dimen�ions are: 
water line length, 318 feet; breadth, 57 feet; mean 
draught, 21 feet 6 inches; and displacement, 6,648 tons. 
The twin screws are driven by the usual type of verti· 
cal, triple expansion engines, and they develop 9,000 
indicated horse power. This should give a sustained 
sea speed of 17 knots an honr. On her trial trip, 
which was run before her heavy guns were on board, 
she realized the high speed, for a battleship, of 18'37 
knots an hour. 

In armament and disposition of armor, the Maine is 
similar to the Chinese battleship Chen Yuen, which 
aeq uitted itself so creditably in the fierce battle of the 
Yalu. The main battery consists of four modern 10 
inch gun�, mounted in two turrets. The turrets are 
plated with 8 inch steel, and they revolve within bar
bettes of 12 inch steel, which serve to protect the 
hoisting and turning machinery. These barbettes are 
carried down to the level of the water line belt of 12 
inch steel. This gives an unbroken wall of protection 
from the I{uns to the water line. The turrets are ar
ranged diagonally amidships, and the superstructures 
are so disposed that all four guns can be fired at once, 
either ahead, astern, or on either broad�ide. 

The secondary battery includes six 6 inch guns, of 
which three can be at any olle time trained ahead, 
astern, or on the beam. They are protected with 2 
inch shields. There are also eight 6 pounders, eight 1 
pounders, and four Gatling guns. The water line 
armor belt is 180 feet long and 12 inches thick. The 
Maine carries foul' torpedo tubes, one ahead, one 
astern, and one on either broadside. 

Battle�hip construction is a matter of compromise. 
On a given displacement the designer has to harmonize 
all the elements that calI for recognition, such as guns, 
armor, speed, coal sU[Jply, giving so much to each as 
shall not necessitate undue reduction in the others. 
In this respect the Maine is apparently a distinct suc
cess. She has a powerful main battery that is well 
protected; a numerous secondary battery; a good 
armor belt at the water line; effective torpedo service; 
and, best of ali, high speed. That all these points 
should have been embodied in a ship of only 6,648 tons 
displacement is greatly to the credit of the Naval 
Board. 

THE COLLAPSE OF THE COLISEUM BUILDING, 
CHICAGO. 

They evidently have object lessons in Chicago, as 
well as in New York, as to what not to do in the con
struction of large buildings. The fall of t.he Ireland 
building, in this city, has impressed, or should have im
presst'd, the municipal anthorities with the necessity 
for stringent building laws as a protection for the 
lives of the citizens that live beneath their rule. 

This time it is in Ohicago that unskilled design and 
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