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PREVENTION OF RUST IN WHEAT. 
M r. E. B. Mayo, of V. Vie�ca. Coahuila, Mexico, in 

a recent letter complimenting' the SCIENTIFIC AMERI· 
CAN, wishes to know whether there is any remedy or 
preventive for rust in wheat. The prevention of rust 
and smut of oats and wheat has been made the basis 
of a series of special investigations and experiments 
by a num ber of investigators, wh ile the Division of 
Vegetable Patholo!!,y in the Department of Agricul· 
ture has particularly taken up the subject of smuts in 
oats and wheat. In Farmers' Bulletin No.5 of that 

'l'lmru:ol F(llt 'I'IIE ,",cn:STIFIC AiUEltICA�. division the experiments of the division, as well as 
One copy, one year, for the U. S., Canada or Mexico .................. 53 1111 those made at the different State experiment stations, One copy. six months, for the U. S., Canada or �exICo................ 1 :i0 One copy.oneyear,to anyforeigncountrybelongml'toPostalUnion. 4110 are summarized, the different Illethods having for obRemit by postal or express money order. or by bank draft or cheCK. MUNN & CO., 361 Rroadway, corner of Frauklin Street, New Yori<o ject the treatment of the seed grain, since it has been 

'I'h .. ,",ci.,,,tilic A",.'nc"" '"'""!,l .. ", .. ,,, found that infection takes place when the seed is ger-
�: fs�����e'k�f.�r ¥.?:yt��!���NI;�,'�t.iin�"li;�gt��o �',!i:���J:;';��nl'1s;;� minating, from spores which adhere to the seed when 

id.lJlJ �c;::"�Ii�i t��IEJ.";t,Xi'a���'::So�f :}l��I��.iPi1�� �orye�a�Pt;,L��r�fg� this is planted. 
courtrie. belom'in" to the Postal Union. �ingle copies 10 cents. Sold The soaking- of the seed in hot water has had many by all newsdealers througuout. the country. See prospectus, last PaRe. 

(J"'llbi"�II lCat� •. -'l'be SClE>1TIFIC AMERICAN and SUPPLEMENT advocates, but success depends upon exceptional care will be sent for one vear, to one address in U. S •• Ca- ada or )lexico. on receipt. of seven dollars. '1'0 forei/ln countri es within Post.al Union ei{1ht and the process is somewhat complicated Potassiulll 
doUars and ./iJty cents a year. . 

"nildi" .. .  :ditioD of Scientific American. sulphide has also been used with more or less success, 
THE BUrLDING ]<;DITIOX OF THJ< ";CIENTU'IC AMICHICAN is a large and the seed oeing soaked for twenty-four hours in a one· 

��3';,�\�p��g�t!�\�c;sP�����I��gi��U��d�r'i,n��:!tilt';,°c����in�a�r,°�u���� half per cent solution of this material; but the pre

�uN����a���:r�\�t������u�o��af�Sgr��';�fe��Si¥,�i�ui1d"e��i�ff�'ay:u��g ventive which is recommended as fluperior to this is 
contemplate building tbis work is invaluabl�. Has tpelargest circulation the trpatment with copper sulphate. This consist.s in Of8r::;1:���\��C�1�:�f�bl�C:��7J:��'��;����' of the United States, Canada or Mexico. $2.50 a year. '1'0 foreign Postal Union countrie., $3.00 a year. immersing the seed in a solution made by dissolving 
Combined rate 'or BUlTmNG l'1DITIO"witll � CIENTIFrcAMERICAN,to one a pound of commercial copper sulphate in 24 gallons 
����fl�eS5r�eaflre¥Uli�rJ�r��TIc;�,t�\'I�����I�°1'��'i,��}:J'�n� �t�: of water for twelve hours, and then putting the seed PLEM H:NT. $9.00 a year. '1'0 forei.lm Postal Untor:. eountrtes. $11.(Kl a year. 

";XPOl't 1<:,lirio" fir Ihe ""ci",,tific American. for five or ten minutes into lime water by slaking a 
witb whicb is incorporated" LA AMER ICA CIENT IFICA E INDU"TIUAL," or pound of good lime in 10 gallons of water. 
�g:'::\�sr��g:;\��otg��p�(�r�ft't'f�� S�i"E';.'ilI��� l�����1�.m�I�I;;)r�n��:' The bulletin above referred to concludes with the 
P�J;�t�f:}n:.:���t g<i.�:r�u��?:�:J:Y W':,����\��es J������:b':f\��\,"antit"e following Hatelllent: .. These treatments have all West lndie.,"\lexico,Central andSoutbAmerlca, Spain andSpanish'poB- b t·· d d h d ff ti I sessions-wherever tbe :,lpanisb language is spoken THE SC I ENTIFIC een Ile an ave prove e ec ve. n some parts 

tO��!�C\�1 �1���sRtbr�e�t�Ou1 �.;': ���r,r.e f3�M:�::� P
C��ru���:f'tdna�� of the country seed wheat is treated in strong solu

P����u';����re��,!�IJ g?E��� �����slre to secure foreign trade, mllY tions of copper sulphate, and no lime is used. This 
�git�o�a�f� ���y �d�r'i-'fe"�s�.isP lay�u'Wr o&n86�'f,�gd�'6��:�ed in This practice is much inferior, since it iujures the seed, 

361 BroadwaY,l'iew York. while those given here prevent the smut completely 
drr:ft o�'I'ti'a�aie����: t�:i�l:l1isre�lt¥����� ��;:ble"xf.;eg�d�o��YJH�EI and at the same time do not injure the seed if care· 
&< {iF Readers are specially r9qu�sted to notify the publishers In case of fully followed. In all forms of seed treatment care 
any failure, delay, or irregularitv in receip t of papers. h ld b t k to d th . 

t d t s ou e a en sprea e gram out 0 ry a 

NI�W YORK. SATURDAY, OCTOBER 26, 1895. 

<III u�trated artiCips arp marked with an a�terisk.) 
Air jets, uses of .................... 262 Bacteria in mineral waters ... ... 267 BanK of England, tbe ......... .. 267 Battle sbip Indiana. tbe*' .... 258. 264 Bicycle notes ....... .. ........... 21).) 
I��ri����!n:i�t �r��a6cib��:::: i� Books ano publications. new ..... 269 Brid�e, tbe proposed North River . ...... ...... ............. . 258 Chloroform, preservatton of ..... 259 Clocks, novel Chinese" ... ........ 261 Combustton, spontaneous ... .. ... 266 Diamond. black, tbe largest ...... 260 Du�s, why we like ........ ........ 266 Ecbo In larlZe balls .. .............. 264 F.lectrical development. trend of 267 
�}���igr��i1�:let� m��i�c���;;t 257 

for' ......... ... ........ .... ..... 260 Fair Haven and Westville Trvl-ley RR.* .. ... ... . ............... 257 Furniture, antique* ......... ...... 260 Gasoline vapor, explOSIve (6645) •. 269 (nventton�. recently patented ... 269 Langen. Eugene ................... 259 Lobster batcbing ..... . . . . . . . . . . ... 268 

Locomottve. tbe fireless ......... 264 MicbijiZan's advantages ........... 262 Milling work feed (6648) .......... 269 Ntagara, new turbin.es for ........ 259 Notes and qnertes .. ... . ........... 269 Ocean eteam navigatton .. ....... 263 Or�an. ecbo. Westmtnster ....... 263 Patent -infring-ment-8utt ....... 2tU Patents "ranted. weekly record 269 
����������li�'¥;.\V.e��:::::::: :: : � Railway robberies, to prevent ... 263 Rain, action of the ................ 266 lteservDtr. Jerome Park, N.y .•. . 259 �ubber shoes, old . ................ 267 Sewerage, pipe line, Readtng-..... 268 Snakes and fishes ................. 268 TeJephone newspaper, tbe ...... 267 'rim e in China by the sun, etc. * .. 261 '.r rolley road, a model* ........... 257 Tuberculosts ....................... 262 Turbines, new, for Nia�ara ...... 259 Valve, Sleia-h and DeLon�'ti"' ..... 260 Wbeat, prevention of rust in •. . . .  258 Wife beatinll pun Is bed . .. . ... .... 262 Walking backward cure for head-acbe ............................. 266 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
1034. 

For tile 'Veek Ending October 26, 1895. 

Price 10 cents. For sale by all newsdealers .• P.AGE 
1. BIOGRAPHV -Sir Dou"las Galten, President of the British As-sociatlOn.-l illustration ........ . . .. . . . . . . . . . ... .... . . . . .. . . . . . . . . . . . . . . 16521 Louis Pasteur.-An account of the Hfe work of tbegreat cbemlst and bacteriolmz:tst.-1 illustration ...... .... ... . ........................ 16521 II. BOTANY ANDHORTICULTURE -Cherries.-By L.R. BAILEY and G. H. POWELL.-This conclusion of an tnterestin? paper �ives details of the cost and profits of cherry ra1sin� ................ 16532 

III. sfr��lfr(08:J�h�·;:ll;.:s:��'P:��e�:or8��71��fa�e1g�I�.iS���8id!�t 
��:�����:OfB:��i��c�S:����t��i�·�! :ul�a�bee�rft�;.t������'a�! mic theory of vital synthesis, and recent discoveries of gaseous elements . ... . . .. .. .. . . . .. .. . . . . .... ....... . .......................... 16523 ChemIcal Affinity.-An article by J.AMES W.ALliER ............... 16524 

I 
V. Jl�t���n �:d<;i�lfcEp����s-;;���II� �����\�s:;,o:.e�a��F,�!:e;, 

�g�nvo:r����Set::I�·�?ih:�y'!��� a�e ����.���h�:tr�t����:-:: 16529 V. ELECTRICl'l'Y.-Electrification and Dtselectrlflcatlon of Air and Other Gdties.-By Lord KELVIN. MAGNUS MACLEAN and ALEX.ANDER GALT.--Abstract of a British Associatton paper JZ'ivtng details of some interestin� and important experiments.-2 illus-tr�tl����ic' 'jmeva:tor��' 'ThIs' 'aritcie' g:t'ves"informaiion"rei£ardirlg 
16526 

s�veral systems employed in �'rance for operating electric elevator�. detailed illustrations of electric wmdlass and electriC pump. - 6 illustrations . ........................................ .......... 16526 [nverted Arc I�amp for Indtrect Lighting.-Tbe Iigbt from tbis lamp is tbrown on to a whitened cetling by means of a refiector. tbe body of the room betn� illuminated by reflect ton from the ceili ng .. . . . . . . .. . . . . . . . .. . . . .. . . . . .. . . . .. . . .. . . . . .. . . . ... ................ 16527 VI. FINE AR·rS.-TbeMonument toGarlbaldl in fiome.-An\1lustration and descriptlOn of the eqnestrian statue of the J!,reat Italian patrIOt. wbicb was unveiled at R0me September 20.-1 \lIustrat iou . ................................ .............................. 16520 V II. G EO LOG Y.-1 be Zoologieal Position of the Trilobites ..... ..... 16533 VIII. MEDICINE.- Recpnt Studies on Dlpbtberia ...................... 16521 Blood �xamination ln Disease ... , ..................... ............ 16534 

IX. MlUdO�COPY.-Preparations for Microscopic Urinary Examl-nation.-20 iJlustrations .... . .. , ........................................ 16522 

x. ��Isl:J:T�gm;��,��irtiao�f:�ap�� �!�e:i-i��itg��lc���i�¥y .�� 16528 XI. SCI l£NCE. -The Britie<h Association.-Scientiflc pro�ress in stxty-five years.-'Jhe openin� address by Sir DouR'las Galton. president of the British Assochttion. treatIng of the sctentrflc progress durin� sixty-five year�.-PhYS1Clogy tbe thresbold of evolutIOn; anthropology. and body and bratn ....... . ............... 16520 

XII. TRA VEL AND EXPLORATION.-Tbe Return of Lieutenant Peary. �-Thts artirle gtves an account of what Mr. Peary has ac-complished in the north. and gtves the causes of bts failure ....... 16530 Emile Rey'� Last Alpine Journey.-Emile Rey was one of tbe most celebrated A�pine �uides.-l tlIustration ............... . ....... 16530 'llhe Gunjora Expedition ill British ElJast A frica.-An U]ustra-tion of tbe flotIlla being towed up the Kilitl River by steam launches.-� en�raving . . . . .. ....... . . . .... . . .. ........ ... ............. a 16531 
XIII. W ARF ARE.-Italian Steam Wincb for Hauling Down War Balloons.-I illustration ................................................ 16630 

X,l V. ZOOLOGY.-The FlleOSb .................... ........................ 161i3t 

once, and by frequent stirring prevent its spoiling. 
The treated seed should be handled only with clean 
tools, and should be put in sacks disinfected by boil
ing fifteen minutes. If the�e precautions are not 
taken, the Eeed may be infected again after treatment, 
especially in case of stinking smut of wheat. If the 
seed is to be sown broadcast, it will not have to be so 
dryas if it is to be drilled." 

.. . .. . 

THE PROPOSED NORTH RIVER BRIDGE-THE GREATEST 
ENGINEERING UNDERTAKING IN THE WORLD. 

The Secretary of War recently appointed a board of 
officers of the corps of engineers to "investigate and 
report tlleir conclusions fiS to th"l maximum length of 

span practicable for sUl'<pension bridges, and eonsistent 
with an amount of traffic prohably sufficient to war
rant the expense of construction." 

The lpading features of the design upon which the 
estimate were made were as follows: A steel suspen
sion bridge having a clear span of 3,200 feet between 
the towers and carrying 8ix railroad tracks placed side 
by side. The floor of the bridge to be provided with a 
stiffening truss, which shall be hinged at the center 
and be 120 feet in depth. The bridge to be carried on 
16 cables, arranged 8 on each side; each cable to consist 
of 6, 000 parallel steel wires wrapped togethpr and hav· 
ing a breaking st.rength of 28,440 tons; the diameter, 
inclusive of wrapping, being 21% inches. 

The strength of the bridge to be calculated for a roll
ing load of 13ill'1I tons pf'r linear foot, and a wind pres
sure per linear foot. of 1r'1I21)" tons. 

With a factor of safety of three, the cables to be 
strained to 30 tons per square inch. For the stiffening 
truss a working stress of 7151)" tons to the inch to be 
allo�ed. 

Working upon this data, the board deduced the fol· 
lowing table of weights and cost for a 3,200 foot sus
pension bridge: 

STRUCTURAL STEEL. 
Suspended weights, in pounds.... ................. 90,870,000 Towers .. . ........................... ............ 52,313,000 
Chains and anchor plates.... .................. .. .. 18,324,000 

Total ............. ........... 161,1507,000 

At4 cents per pound (1) . ....... ............ ....... $6,460,280 

WIREWORK. 
Main cables and wrapping, in pounds...... . . . . . . . 30,358.000 
Backstays and wrapping........................... 22,738,000 
Snspenders.. .. .. .. . .. . . .. . . .. . .. .. .. . . .. .. .. . .. . .. 3,222,000 

Total.... ... ................ 56,348,000 

At7centBper pound (2) ........................... $3,942,260 

Cost of superstructnre (1 and 2) .................... $10.402,540 
Cost of snbstructnre (foundations, etc.).... ....... 11,784,000 

Total cost of bridge .... ...... $22,186,540 
From an engineering standpoint it is not the total 

length of a bridge that determines its magnitude, hut 
the length of the individual spans. The cost and con
structive difficulties of bridge building incrpase at a 
rapidly increasing ratio as the span is lengthened. The 
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Tay bridge in Scotland is twice the length of the 
Forth bridge to the south of it: but the design and 
erection of its two miles of short girders did not call 
for the exercise of one· fifth part of the skill and 
courage required in throwing the huge spans of the 
Forth bridge across the mile of deep water at the 
Firth of Forth. In a like increasing ratio will the 
difficulties multiply in stretching this mammoth st.ruc· 
ture across the Hudsoll River. 

The ,.even wonders of t.he world, that. appealed so 
8trongly to the ancients, will be completely over· 
shadowed on every point of com parison by this crown· 
ing feat of the nineteenth century. 

If llIere bulk or mass be taken as the standarrl of 
comparison, it will be bigger and heavier than the 
greatest o f  the works of the ancients; and ill the scien
tific knowledge involved in its construc1jon, it will em· 
body truths in chemistry, mathematics, and mechan· 
ics that would bewilder the Egy ptian builuers of the 
Pyramids even more t.han its vast stretch of steel 
cables and interlacing girders. 

The two masses of masonry that will have to be 
built on shore to resist the enormous pull of the 16 

cables will, in their united weight and bulk, rival t.he 
great Pyramid of Gizeh. 

The four steel towers that. carry the cables will each, 
in all probabilit.y, overt.op t.he lofty Washin!!'ton Mon· 
ument; and will be exceeded in height only by one 
structure, t.he Eiffel Tower in Paris. Ethically, if we 
may so speak, they will stand loftier than t.he last 
named; inasmuch as the Eiffel Tower is merely a 
spectacular "freak," whereas the four great towers of 
this bridge will reach their full stature as part. of a 
great mechanical structure erected for a useful me· 
chanical purpob-e. 

When loaded to its full working capacity, the bridge 
can carry in midair, at a height of 150 feet above the 
river, 17 heavily loaded freight trains, which, if strung 
out in line, would be two miles in length. This would 
represent a total load of 26,000 tons. Moreover, it could 
carry this load with a large margin of safety in a tem· 
pest of wind that would endanger the stahility of 
many of the adjacent buildings in New York City. 

It is fortunate, judged from t.he resthetic point of 
view, that the great structure is to be built on the sus
pension prindple instead of the cantilever, as was at 
one time prop�)sed. Apart from the much greater 
weight and cost of a cantilever bridge, there is by 
comparison everything to be said in favor of the 
light and graceful appearance of the suspended 
bridge. 

The lofty and tapering steel towers, with the cables 
rising in a long sweeping curve to meet them 500 feet 
in midair, will form a picture at once majestic and 
beautiful. 

. .  '" 

THE BATTLE SHIP INDIANA. 
In placing the Indiana upon the list of available 

warships in the United States navy, the naval board 
will make the most important and significant addition 
to our fighting strength on the seas that it has ever 
known. In the Indiana we shall possess, for the first 
time, a first·class modern battle ship that can chal· 
If'nge comparison with any other armorclad afloat. 

It is true there are in the English llavy ships of 
50 per cent greater displacement and 2 knots higher 
speed; but any superiority in this regard will be fairly 
well offset by the greater weight and more effective 
disposition of the armament in the boats of the Indi
ana class. 

The displacement of the Indiana is 10,500 tons; that 
of the Royal Sovereign 14,900 tons ; and yet the Ameri· 
can ship can throw a much heavier weight of metal at 
a single discharge. The cause of this vast disparity 
in size is to be found in the different nature of the 
duties that have to be performed by the two typeI'<. 
The Indiana and her class are called coast defense ves
sels. They are designed for home waters, and their 
oppraiions will be carried on as far as possi ble within 
easy reach of the home coalillg stations. Consequently 
they will not need to carrymore than a limited supply 
of coal, ammunition, and general stores. On the other 
hand, the world-wide dist'dbution of England's mario 
time interests and the aggressive system of warfare 
which she has al ways aimed to carry on, seeking out 
and running down the enemy at sea, necessitate the 
building- of battle ships of great coal endurance and 
capable of carrying a large supply of ammunition and 
stores for extended cruises at sea. All this necessitates 
an increase in size, and hence the lnammoth propor· 
tions of such ships as the Royal George, which, when 
fully loaded, displaces 16,500 tons. The United States 
navy has no colonial interests to protect, and her bat
tle ships are designed for the special purpose of guard· 
ing the hOllle waters. For their purpose they are ideal 
ships; and ship for ship, they wiil be fully the equal 
of any Euro pean leviathan in a naval duel. 

The Indiana is 348 feet long, 69 fept beam, and draws 
26 feet fnlIy loaded. A belt of steel 18 inches thick 
and 7 feet 6 inches deep protects her at the water line, 
3 feet 6 inches of this being above and 4 feet below 
water. Above this belt of steel is a steel deck, 2% 
inches thick, which, with the side armor, will form a 
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