
Jtitutifit . �mtti,au. 
ESTABLISHED 1845. 

MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

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

TERMS FOR THE SCIENTIFIC AMElliCAN. 
One copy, one year. for the U. S. or Canada ....... ............ . . . .. . . 83 00 
One COPY. �ix months. for the U. S. or Canada ......... ...... .......... 1 riO 
One copy, one year. to any forei�n country belonging to Postal Union, 4 00 

Remit by postal or express money order. 
A ustralia and New Zealand.-Those who desire to receive the 

SCIENTIFlC AMEUICAN, for a little over one year, may remit £1 in current 
Colonial bank Dotes. Address 

MUNN & CO., 361 Broadway, corner of Franklin Street, New York. 

Tile Scientific AJDerlcan SUPl,leJDeu' 

Le a distinct paper from the SC IENTIFH' AM"RICAN. THE SUPPLEMENT 
is issued weekly. l£very DUIL.ber contains 16 octavo pages. uniform in size 
wit.h �CIES'l'lIt'l(, AMEIUCAN. rL'erms of subscription for SUPPI.JEMENT, 
f.fi.on R. year. for U. 8. and Canada. $6.00 a year to forebcn countries belong .. 
tn" to the Postal Union. Single copies, 10 cents. Sold by all newsdealers 
throu�hcut t.he country. 

C'.,.nbiot·" ltate8.-The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be �ent for one year, to any address in U. S. or Canada, on receipt of 

.Iven dnlla .... 
'l'he safest way to remit is by draft, postal order, express money order, or 

retlistel'ed letter. 
Anon'alla and New Zeoland.-The SCI."NTIF'IC1 AMERICAN and 

SUPPI.EMENT will be 8ent for a little over one year on receipt of £2 cur .. 
tent Colonial bank notes. 
Addre.s �I UNN & CO., 361 Broadway, corner of Franklin Street, New York. 

NEW YORK, SATURDAY, SEPTEMBER 1, 1888. 

Con Ie .. , •• 

(Illnstrated articles are marked with an asteriBk.) 

Amertcan A!'Bociation for the 
Advancement of SCience, 
meeting.. . .  . .  . . . . . •  . .......... .. 128 

Augel·. improved* .............. ... laO 
Beds of rivers arcs as cycloids .. . 1:-;2 
Briti:!ih naval maneuvers ..... ... 136 
Buoving up vessels, improved 

means for • ........... ........ 127 
8usine�s and pe�nal. ........... );)8 
Cable car clutch, improved"'.. .. l:i3 
Car, an ironclad ..... ............. 1JO 
Car coupling'. improved .... . .. . " 130 
Cholera and its efIects in Sicily .. 1�8 
Cooler for ales, etc. 'II ... ..... ...... VII 
Corn husker, improved* ... . .. .. .. lJO 
Cow. what it /lives annually to 

the United States ............ 13.1 
Cricket8, plague of, in AI'terta* .. 135 
Culti vator plow points, setting 

of, improved* . ... ............ . 130 
Deer in New Zealand . ............ );U 

Electric Lighting Convention .... 128 
Electrical phenomena, peculiar .. 1;);) 
Fire escape. improved* ..... .. . 1:n 
l4'ruit, evaporh:ed . ... ... . . . . . ..... 129 
Gas for locomotives .... ........... 129 
Gearin�, frictional .  . ............ 1:{6 
Gnat, eggs of ........ ........... . . ]29 
Grate surface of boUers .. . . ...... ]32 
Great American crop ............. la6 
Gun.6-inch, new .... ....... ..... .. IS-! 
Inventions, allricultural .......... 1;;8 
Inventions.engineering'......... 138 

Inventions, jndex of . .......... .. .  139 
Inventions, mi8ceILaneous .... . ... 1:18 
Knife cleaner, improved- . ..... 130 
Lobsters in the Pacific ........ ... 12�� 
Lock clamp for pipes* .. . . . . .... . . Ul 
Mercury, purification of .......... 130 
Notes and queries ................. las 
ore:i���i�ft���: �.������?� .��:�: 1�1 
Plane tree pollen causing in-

lIuenza . ................ .... ... .  13.1 
Planets, position of, for Septem-

ber . .................... . .. , .... 129 

��g;::��k�rg�����.
s
.
*
. :.:'.::::::: t�f 

H.itles, army, new ......... ......... 1d7 
Screw driver, spiral* . ... ..... . . ... 133 
Screw tRP, improved ............... tal 
Siberian railway, the ........ ..... 132 
Spectro-telegraph, new ........... 132 
Steamer City of New York, first 

voyage ... ... ...... .......... .. 1:l5 
Storm, August, great ......... 123 
Timber raft, from Joggins, Nova 

Scotia" . . ............. . ... ....... 127 
Triple compound semi-portable 

engine. economical* ........... 134, 
Water trap for cisterns, auto-

Wa�a��';eiable:::::.::: ·::::: .. ::: m 
Worsted yarn scouring' and 

bleaching . . ..... . . ...... . ... ... 133 
Yellow fever in Florida . .. .. . ..... 128 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

No- 66L 

For tile Week Elldille; Sep'eJDber 1, 1888. 

Price 10 cents. For .ale by all newsdealers. 

PAGE 
1. BIOGRAPHY.-The Elder Statue.-Biographica1 note of the 

jZreat ship builder JOHN �LDER, and description of the recently 
erected statue.-1 illustration . .......................... ............. 10559 

11. CHEMISTRY.-How to Analyze Iron and Steel.-A full descrip-
tion of the chemical processes employed.-1 illustration .......... . 10561 

Ill. CIVtr. ENGINEEIUNG.-'l'imber and Some of its Disel<ses.-By 
H. MARSHALL WARD.-Continuation of this important treatise; 
how the attacks of insecto upon the leaves may affect the wood .. . lot'&! 

IV. ELECTRICITY.-Electrolysis by Alternate Currents.-Notes of 
a curious inve�tigR.tion of the paradoxical action of alternating 
currents . .... ... . . .. ............ ......... .. .... .. . . ............. .. ... 10559 

On the Proper Size of Telephone Conductors.-By DAVID 
l3ROOKS.-A plea for the use of small conductors,with reasons for 
the practice. . .. . . .. . . .. . . . .. . . . .. . .  .. . . .. . ..... .. .. .. ......... . .... .. 10059 

The M.echanism of Electrolysis by Alternatinll Currents.-liilr" 
ther account of the investigation into the generation of gases by 
this class of currents . . . . . . . . .. . . .. . . .. . . . . . . . . • . . . . . . •• .••••. •. . . . . . . .  10560 

V. ETHNOLOGY.-The Hemenway-Cushing Expedition.-Remarka­
ble discoveries by Mr. FRANK H. CUSH ING In ArIZona In the eth' 
nology of ancient America. . .. .. .. . . . ....... .. ......................... 10565 

VI. GEOLOGY.-Geology.-By ARCHIBAI,D GEIKIE. LL.D., F.R.S.-
fJ.'he movements of the crust of the earth considered; continuation 
of this Interesting treutise.-ll Illustrations .......................... 10562 

VII. MECHANICAl. ENGINEERING.-Advice to Younll Mechani' 
cal IDnllineers.-ProfeNsor Perry's addreslil to his students at the· 
Jfinsbury Technical Collegp..-A valuable paper for all wOl'king en-
fitineers.-l illuRtration . ................ ... . ................... .. . .. ... 10557 

Copper Steam Pipes for Modern I11'lh Pressure Engines.-

�p�'r ��!�E��n;i��it�i�ed ij�Yn��e
agau�:sP: �l�\��\�?�aIY� 

deposited pipes, with account of the process of manufacture of 
the I utter ... ................................................ ............. 10552 

Double Action Steam Pile Dnver.-A new type of reCiprocating 
ram. receiving steam throu61h the piston rod ........................ 10555 

Efficiency of Plant.-By Prof. DE VOLSON WooD.-A review of 
recent. steam engine efficiency ....... ..... .. ..... . . ... ........... ... 10555 

J£nllines of the Re Umberto.-Twin engines. each of 10.000 horse 
power, illustruted.-I illustration ............................ ... . . .... 10555 

The Darby Broadside Steam Di/l/ler.-A remarkable agricultural 
enlline, substituting digging for plowing.-its full din..ensions and 
datll.-l illustration .... . ............ ....... .... . ...... .... ... .. ........ . . .  10556 

Vlli. MISCELI,ANEOUS.-Curiouslnventions.-Aneroid barometer. 
electriC paper weia-bt, lamp shade with moviDjit disks, and musical 
paper cutter.-Four objects of much interest described and illus-
trated.-4 illustrations . ..... ... . .... . ... . ....... . ..... .... ... . ...... . .. 10564 

The True Kelation of Physical Science to Religion.-By HENRY 
MORTON, President Stevens Institute.-A conCise examination of 
this vexed question ... . . ... ... . ... ... ..... . ........ ... . .. . ............... 10564 

IX. NAV AL ENGINEERING.-Mecba�icltlly Propelled Boats.­
Some novel ideas in the direction of lifeboats and steamships.-
The work of a woman inventor.-a illustrations . ... .. ....... .. . .... . 10565 

X. ORDNANCE.-Russian and English �'ield and Coast Guns.-A reo 
view of the Russian field /luns from an English standpoint, with 
full sections and elevations of Russian (ituns.-16 illustrations ...... 10551 

XI. SANITATlON.-London Sewalte.-New sewalte precipitation 
works recently erected for treatlDJlB portion of the IJondon sew .. 
age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . .  10li6a 

XlI. TECHNOLOGY.-To Mend Broken Marble.-A cement for this 
purpose made of plaster of Parie and alum .......... " ... . .. ..•• 1056S 

Wood Wool Yaklng Machloe.-Machine for makilllr this pro· 
duct, with some ootes on the article Itself and Its n8e •. � lIlu8tra-
tlon& .... . ............................ ... , ......... '" ........ , ..... , ...... lO56O 

Ititnfifit �tutrican. 
YELLOW FEVER IN FLORIDA. 

DUring the month of August much alarm has existed 
in Florida, on account of the appearance there of yel­
low fever. Many deaths have occurred in the smaller 
towns of the peninsula, but Jacksonville has been the 
principal seat of war in the battle between health and 
disease. Daily bulletins have been received from it for 
the last twenty days and haye shown some fluctuations 
in the number of cases and deaths, but on the whole a 
pretty constant number of new cases have been re­
ported. 

Every means was adopted to check the speed of the 
fever. Resin and tar fires were built and maintained, 
in the hopes that the bituminous fumes would kill the 
bacterial germs. Acting on the theory that concus· 
sion of the air would effect the same result, cannonad­
ing was extensively practiced. Elaborate quarantine 
arrangements were established, passengers' baggage on 
the railroads if suspected was detained and fumigated. 
Camps were tlstablished for refugees. A sadder form 
of precaution was the pickets. Outlying lines were 
guarded by armed men for the exclusion of fugitives 
from infected districtA. On August 20, five new cases 
were reported at Jacksonville and one death, giving a 
total to date of thirty-eight cases and six deaths. At 
present the threatened plague is diminishing, and a few 
more days will, it is to be hoped, witness its end, before 
the evil reached any degree of magnitude. 

... -, . 

THE GREAT AUGUST STORM. 

During the week ending August 21st, the United 
States were visited by a severe wind and rain storm 
which may fairly rank among the greatest storms of 
the year. It began on Monday, Texas and the adjoin­
ing territory being the startiug point. Thence it 
moved on in a northeasterly direction, its center reach· 
ing Memphis, Tenn., at 8 o'clock that evening; twelve 
hours later it reached Louisville ... Ky.; and twelve 
hours more brought it toNew York. A low barometer 
prevailed along its course, 29'46 being the Memphis and 
Louisville readings at the periods when the storm 
center passed over them. On its way to New York 
the storm passed through the Ohio Valley, and even 
reached the Great Lakes and the St. Lawrence River. 

In the neighborhood of the Gulf of Mexico the high 
water on the rivers and coast did much damage. The 
plantations about the mouth of the Mississippi were 
inundated, a large portion of New Orleans was flooded, 
many washouts were caused on the railroads, and a 
great number of coal barges were sunk. Elsewhere 
similar occurrences are reported, a vast extent of coun­
try being inundated along the course of the storm. 

In this city the wind reached the rate of thirty-six 
miles an hour, and in eighteen hours of August 21st 
the rainfall amounted toS'SOinches. In some respects 
it ranks as the most seveN storm of the year. 

THE ELECTRIC LIGHTING CONVENTION. 
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now even faster than when it first started, one improve­
ment following another so quickly, it treads upon its 
heels. 

One of the most difficult problems before the officers 
of the association was how to get men who had succeed­
ed in making improvements to come to the conven­
tions and explain them. They were slow to do this, 
hard to be convinced that it was to their interest to do 
SO; for that they would, like enough, carry away 
with them in exchange the equally valuable discov­
eries that had been made by others in other directions. 
It has been in this way, by urging men workiilg in the 
same field to exchange ideas with mutual advantage, 
that the management have succeeded in bringing the 
National Electric Light Association to its present satis­
factory position and awakening so much interest in its 
proceedings. That the theory they worked on was a 
good one is amply proved by the attendance and the 
fact that every big lighting company in the country 
sends a representative to its meetings; those who have 
come to the earlier meetings and explained their ex­
periments in the way of removing obstacles, appear­
ing again and again to repeat the same thing, and 
listen to what others have been doing in the same 
line. 

MEETING OF THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

The American Association for the Advancement of 
Science began its annual meeting at Cleveland, 0 .• on 
August 15. The usual address of welcome on the part 
of the city was responded to by Major J. W. Powell, 
the president of the Association. The retiring presi­
dent, Prof. S. P. Langley, gave his address on the sub· 
ject of the History of a Scientific Doctrine. The 
meeting then lasted until the close of the week. It 
was marked, as usual, by receptions to the Association 
on the part of the citizens of the place of meeting, and 
by evening lectures by members. Prof. Putnam, the 
permanent secretary, reported an excellent financial 
status. The permanent endowment fund exceeds 
$45,000, and the liabilities are nominal. 

In the chemical section, Profs. Maybery's and Dow's 
paper on the Salt Brines in Northern Ohio was of 
special interest. They found bromine and lithium in 
the brines from natural gas wells in quantities suffi­
cient to indicate a commercial value for this product. 
In the biological section , Dr. E. Lewis StUl·tevant read 
a paper on a Phase of Evolution. It was a study of 
the dandelion and of its apparent modifications under 
cultivation. He advanced the view that cultivation 
does not cause new variations, but only takes advan­
tage of those already existing. 

The ever interesting subject of gravitation was 
treated in a paper by Prof. Erasmus D. Preston, en­
titled Deflections of the Plumb Line and Variations of 
Grayity in the Hawaiian Islands. 

Prof. Atwater gave one of his striking monographs on 
the subject of plant food, stating that it might yet be 

The National Electric Light Association, which met practicable to raise crops in water, the food elements 
here last week, is much increased in membership since being supplied thereto by the cultivator. He cited a 
last year, the attendance itselhhowing it. The papers, buckwheat plant thus raised, producing about 800 per­
for the most part, were upon practical topics, explain- fect and 200 imperfect seeds. 
ing just how certain obstacles may be removed; some Transisthmian canals were discussed by Mr. W. 
were on theoretical problems, and some cited ex peri- Nelson, who spoke of the Panama Canal as it is, while 
ences extremely valuable to others, though costly Lieutenant Peary and Commander Henry T. Taylor 
to those who conducted them; for it is always told of the progress made on the Nicaragua Canal. 
instructive to a practical man to be told how a The probable cost is now put at fifty or fifty-five mil· 
certain result may not be obtained, and the reason lions of dollars. 
why. After the election of officers for the next year, Prof. 

Some of the principal papers read were: Electrical Mendenhall being elected president, the meeting ad-
Steam Engineering, by W. L. Church; Some Practical journed. 

. .. 

Pointers, by C. C. Haskins; Measurements of Alter- ------...... , ........ , .... ------

nating Currents for Commercial Purposes, by O. B. Cholera and II. Eft'ec&1I In Sicily. 

Shellenberger; The Ideal Motor, by F .  B. Crocker; The British consul at Palermo, in his last report, ob­
Disruptive Discharges of Underground Conductors; serves that business during last year suffered greatly 
Electrical Conductors in New York City, by S. S. from an epidemic of cholera in Sicily, the mortality be· 
Wheeler. ing very great in most of the towns. The population 

It is an interesting and instructive study to note the of Palermo lived for some months in a state of "savage 
growth of this association and the conditions surround- panic." The effects were heightened by the ignorance 
ing it .• We can all remember when the telephone ap- p.nd superstitious character of the people generally. In 
peared and startled us. It was so novel that it was the poorer quarters it was believed, as in the Middle 
hard to understand how it could be made of practical Ages, that the government and the richer classes were 
value, especially as, at that time, with the apparatus disseminators of the cholera poison, in order to ex· 
at hand, it did not work so IImoothly and reliably as terminate the poorer population. Sisters of charity 
now. Practical, pushing men got hold of it, and now were stoned in their visits to the houses of choleraic 
we wonder how we could get along without it. The patients, and even doctors were sometimes obliged to 
case of the electric light has been, in many respects, visit the sick under military escort. A man with a de­
similar. Who would begin to distribute it? Who cent coat on his back always walked in danger of be­
would be the first to use it? Projectors delayed, as if to ing assaulted, since it was believed that all were agents 
give each other a chance to spend a pot of money in ex- in a conspiracy for the extirpation of the poor. In 
perimenting. It was only a short time, however, when interior towns tragic scenes ensued in consequence of 
a system was devised for both the voltaic arc light and this superstition. " The popular mind in Sicily seems 
the incandescence. Some projectors came out boldly inaccessible to any idea of the virtue of clean water and 
and put their money in lighting plants, while others, soap," and sanitation has been so completely neglected 
not yet sure, showed an inclination to make the appa- that it lIUty be doubted whether cholera has not become 
ratus and let others do the lighting, u ntil finally there endemic. For a time Messina became a veritable des­
came to be no more doubt about there being money in ert; many of the chief medical men fled, as well as 
seIlin� the light as well as the plant. Naturally enough, numerous apothecaries; eVlfry house was closed and 
with a great field full of ingenious, practical electri· food was most difficult to procure, and what was ob. 
cians, the first crude attempts at �eneral distribution 

I 
tainable was of the very worst quality. The mortality 

were improved on over and over again, and this im· was almost entirely confined to the humbler classes, all 
provement has never known a pause. It is going on who could leave the city having fled. 
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