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At the outset the estimated cost of the bridge, exclusive' bridge, and expresses the opinion in this report that a train 
of the land, was $7,000,000. When at the death of his i of cars on either a 4-foot 8-inch track, or 6-foot track, would 
father, Colonel Roebling, the present engineer in chief, Mr. ' be upset by a wind pressure 17 per cent less than this, and 
W. A. RoeblinK, took charge of the work in 1872, he raised I asks: ' Who can guarantee that the wind will never blow 
the estimate of cost to from $8,000,000 La $9, 50J,000. In i with stronger force l' He instances a recorded case of the 
1875 the directors asked and obtained an appropriation rais- : velocity of the wind during the last year at 186 miles an hour, 
ing the expected outlay to $13,500,000. Even this vast sum or about 170 pounds pressure per square foot. If, then, rail
is now found to be insufficient; and the probability is that I road cars, with their low iron wheels and heavy structure, 
the amount needed will not be less than the estimate made I are liable to be overturned by frequent storms, what must be 
I,y the SCIENTIFIC AMERICAN, some five years ago, namely, the liability of top· carriages and business vehicles, with their 
$20,000,000, a sum nearly double what would be needed- , high wheels, lighter structure and narrower gauge? What 

TER:lIS .'OR 'JrHE SCIENTIFIC AMERICAN. I • •  • ! • • •  • 
' 

One co
r
y one 

year
. p

ostage included .... "" .. "" ... """".",,",, $320 aR was shown 10 thiS paper February 3, 1877-to provide at ' IS the liability of foot passengers 1 What of the bridge it-
One copy, six months. postage Included "" ................ .... "... 1 60 least fourteen tunnels crossing under the East River at as self, with its 130,000 square feet of flooring, and the 17 per 

(;hlbM,-One extra copy of TilE SCIESTIFIO A�IEnICAS will be .upplled many principal streets. cent storm resistance of its trusses? If an eddy of air were 
gratis fur every cJub of five subscribers at $3.20 each i additIOnal copies at • . • 
same proportionate rate. Postage prepaid. I Alrcady the Im1lt fixed by tile LegIslature has been to strike the bridge from beneath with greater force than its 

�Single copies of any desired number of the SUPPLEMEXT sent to one passed, and yct the work is far from completion As a own weight it would be lifted to crash back again with its 
address on receipt of 10 cents. t 1 th d t I' h d th t d '  f 

' 
d f ' 

Remit by postal order. Address na ura conseqllence e un cr It ung as arouse e s renu- estructlve momentum a thousan s a tons. ' 
)IUXN & CO 31 Park Row, New York. OW, opposition of influcntial partiel, who insist that no more Another source of peril lies in the circumstance that while 

The Sc ientific ADlcrlcan Sup pleDlent of the city's money should be expended on account of the the bridge will provide space for 5,000 passengeri3 in the 
Is a distinct paper from theScIE"TIFlcAm,mcAs. TIlE :;UPPLEME�'I' brido-c until the courts decide that it must be paid. Promi- car·division and twice as many more on foot, it will bear the 
is issued weekly every number contains 1G uctavo pages, with handsomd 0. . " • 
cover, uniform In size with SCIE"TIFIC A""mcAs. Terms of ,ubscrlption nent m tIllS connectIOn IS the New York CounCil of Reform, weight of only 2,400 at one time, and these equally dis-
for SUPl'LE""'NT, ,->.00 a year, postage paill, to Rubscribers. Single copies whose president, 1I1:r. William II. Webb, the eminent ship tributed. 

10 cents. Soldby allnews dealor.throul(houtthe country. i builder, has lately given an elaborate statement of the "How are these conditions to be secured in a public 
Combiuc.l Ratcs. - The SCIE"TIFIC A�lERICAN and SCPl'LE"'ST grounds on which their opposition to the bridge has been bridge' at all times' when there arc at least six hours each will be sent for one year. postage free, on receipt ot' SCi'en dollars. noth '-' 

papers to one address or different aduresses, as desired. based. A summary of his argument will be given below. day during which, if the ferries are stopped, there will be a 
The safest way to remit Is by draft, posta l order, or registered letter. lIow far t� e charges against the bridge-on 'the score of its pressure for freight and passengers at least ten times greater 
Address MUN� & CO .. 37 Park Row, N, Y. . . . . . h d f h 

S I d 
I;IJury to commerce, Its lllcapacity to meet t e nee s o t e than the bridge can sustain ?" 

c entlflc ADlerlcan Export E IUon. . , h' h , . . d" b'l' A . M W The SCH:NTIFIC AMI:llICAN Export Edition Is a large and splendid perl- two great cities w IC It IS to u:Jlte, an Its ma I ity to gam, r. ebb urges, the weight and working of the 
odlcal,lssued once a month. Each number contains about one hunured withstand the force of stormR such as that which has just endless rope for propelling the cars is likely to prove a fatal 
large quarto pages, profusely Illust�ated, embracing: (1.1 Most of the' made such havoc along our coast and in neighborinO' cities strain upon the bridge. "The iron cable, more than two and plates and pages of the four precedtng weekly issues of the �CI EXTIFIC I ? 
A"EU!CAS, with Its splendid engravings and valuable Information: 12.) -how far these charges are true, how far exaggerahons of one-fourth miles in length, must be of sufficient strength to 
Commercial, trade, and manufacturing announcement. of leadlnl( houses. fact, we shall not now attempt to discuss. We give them overcome the friction of the wheels upon which it rests, to 
'l'erlll. for Export Edition, ,->.00 a year. sent prepaid to any part of the . 1 1 . h h' f h 1. 'd world. l'lngle copies 50 ccnts. � Manufacturers and others who desire as an essentla c ement 10 t e IS tory a t e great un ge. carry its own weight, and the car attached to it, at a speed 
to secure foreign trade may flave large, and handsomely displayed an- I Under the head of injury to commerce, Mr. Webb asserts of 15 mileR an hour up and down a grade of 100 feet, revolv
nouncements published In this edition at a very moderate cost. ! that two thirds of the 19 534 sea·ll'oinll' vessels that came into ing around drums 6,000 feet apart, and frequently stopping TheSCIEXTIFICA)II<:ltICANExport Editionhas a large guarnnteed circu-' : . ' ;:' ;:, . .  
ation In a commercial places throughout the world. Address llUNN & thiS harbor 10 1876 had to pass the towers of tIllS brIdge, and starting. As this cable is held by drums at each termi 
CO., 37 Park Row, New York. some of them several times, in the process of loading,unload- nus of the bridge, 100 feet lower than it is at the center, when 

,ing, and repairing; and that the masts of a large majority the horizontal power is applied to revolve the cable, it must VOL. XXXIX., No. 19. [NEw SERIES.] Tltirty-tltird Year. I of these vessels were found to be too high to pass under the bear down the center with a crushing perpendicular force. " 
NEW YORK, SATURDAY, NOVEMBER 9, 1878. flooring of the bridge under all conditions of weather and The feasibility of the method of moving the cars is doubt-
===========-=::::::c============= ' the crowded occupation of the river. cd, Mr. Webb says, by all the best engineers the Council 

Contents. I The cost anel pelay of taking down and replacing the top have consulted, w hile the Engineer-in-Chief of the bridge 
(Illustrated articles arc marked with an asterisk.) masts, and the frcquency of the collisions of ship masts has condemned the only other method, the use of locomo-

Amahmms, gold .......... ....... 292 Ink, white, to make [35] ........... 299 with the cable� of the bridge, are said to be so great that tives, for the reason that the structure has neither been de· 
Apples for Europe .... ......... :!!14 lnyell ions, new . .... ........... 2o.t • d Astronomical notes .............. 29J Inventions, new mechanlcal. .... 200 It has alrea y become the practice to insert in the charters signed nor built to bear such heavy concentrated loads. 
Awards anrt honors nt ParIs. '" 2R9 Inventors wanted in England .... 2:)3 • •  • •  Basket, refrillerator, new'.. . .. 29U Iron manufacture, DPW form ... . 207 of vessels commg to thiS port the conditions that they shall In view of these strongly put if not inherently strong ob-
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c�n�';:�!�?u;"es·foi;:::.::::' r# extra allowance. Since the commerce of this city is its life, w icked, to spend more money on "a bridge that is not called 
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e� .. ��g and has a State and national importance, no such injury to for, cannot be made to answer the purposes for which it was 
Capitol at Albany, N. Y . . ..... . 296 Milk, preservation of.. ............ 297 I't can be tolerated professedly bUI'lt, very serl'ously damages a large part of the Cement. rubber, to make [3:!]. ... 299 Milking machine. Batisfactory ... 28!) • 
CI"set, sanitary, hermetical' ..... 200 Mining vs. farming, CaL .......... 29'� In view of the circumstance that the United Statcs Gov- commerce of this harber, taxes the financial ability of these 
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e[��ram,' 'i1a"r ', ' E' :.x·2!,9�., 29929'1 � . ernmont, ill the interests of the whole country, is Rpcnding two cities to their utmost, and cannot fail either to be taken 
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PROFESSOR MORTON ON THE ELECTRIC LIGHT, Flour, Graham. adulterated ..... 2ffi Type, how to measure L3] ......... 2J9 tra Ize these Improvements y lmposmg a stl grea er 0 -
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e
;;'�i:irc.i"of·",:::::: � i ��fI: ����'1a��f�l��7;1iL:::'''':: � struction in the same river by this bridge, espeCially when In a lecture before a meeting of the American Gas Light 

Gold payments, early . .... " ...... �l() I Wool scour. and rins. milch.· .... �94 h it t' I h'b't d b th 1 f Assocl'atl'on at Stevens Instl'tute Hoboken 0 t ber 17 Pro Gunpowder, white, com�. of t�] . � 
I
' Workingmen In Eng. and �'rance 291 suc o)s ruc IOns are express y pro I l e y e aws a , . , , c o , -

1I0uses, good, how to bulld ...... . !J3 I this State ; and that with so strong a presumption that the fessor Morton reviewed the progress made in producing 
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i bridge will be judiciously condemned, it is fL criminal waste light by electricity, and discussed at some length the ques
� to spend any more of the public money upon it, at least tion of competition between electricity and gas. In tracing 

I until a final decision of this question has been rendered. the history of the electric light he said tbat it is, as applied 
Under the head of excessive cost it is urged that, since the to practical purposes, essentially a phenomenon of magneto-

Forthe Week endln2 NoveDlber 9, 1818. 'act of the Legislature authorized only the construction of electricity, or the mechanical production of electricity, be· 
l'rice 10 cents. For sale by all newsdealers. : such" a bridge as should render the travel of the people of cause electricity produced by the battery is only used as a 

I, ENGINEERI�G A"lD MECIiANlc·;,-nas� lIfeasurpment By WIL- • • • • fi LIA>l n. WHITING, Commodore U. S. l\avY-An lmfroved Whaling this district certam and safe at all times, and whose cost matter of scienti e interest. In this sense the possibilities 

�o't�n-J�rl��;v;e�ltl.a���lfil�sl��I�,;.��,�,�gcu�:;cl1J���r:"��:r. ''.J?,��� should not exceed $8,000,000 when completed and open to of the usefulness of the electric light originated with Fara-
IIgures.-'l'he Antiquity of Man.-A Prehistoric �'oundry at Ilologna. . .  11' d d l' b'I' . 'd" d '  d '  d' f t ' t" t . 1831 b d 

II, TEl:H�OLOGY.-Heat in Grlnding.-Plaster ofParls.-D elng, Bleach- the pll bhc, With a ItS ebts an III Ilbes pal ; ltn smce ay s Iscovery o magne o-elCc rl CI y 10 , as every a y 
lng, Printing, Flnlstring, etc, The bleaching of wool wlttoUL sulphu

.
r. the Engineer's estimates show that the bridge cannot be com- knows. This was followed within a year or two by the in

An Aniline Black thllt does not turn Green.-Cerium .i\mline Blacks 
l'aintingon Wood and on Canvas. The Deterioration of OU PaIntings. pleted for less than double the sum allowed any further vention and construction of magneto·electric machines by 

A lecture delivered at the Royal Institute of Great Brltain by H. Lu;n- . 
' 

HEICH, F It.S. Dlreetlons for restoring paintin". on \Vood and On work upon the bridge iii unauthorized and Illegal, and the, Saxton, Clark, and other�, and these were (leveloped in size 
Canvas, How to restore a picture on decayed canvas or WOOd. How 

.
. . 

to mend rents, bo les, etc. Durahl" colors, etc. How to prepare panels further Issue of cIty bonds on account of the brIdge should' and power by Holmes, and by the various inventors whose 
and canvas for painting. d '1 . d' ' 1  h '  h 11 d d' d '  h . k h f h Al Photograph Enlargements. With six ligures of Improved apparatus. be staye unt! some competent JIl ICla aut onty s a e- work is embo Ie 10 t e machme nown as t at a t e -
-Matt Varnlsh.-M. Liehert on Portraiture. Excellent Bug-gestioDs to • • d l' C . P . h' bl f d '  the photographer tor securing naturalness and expres.lon.-How to cl de that they must be Issue . l ance ompany, In anR, a mac me capa e 0 pro ucmg 
make a portrait cb'tracterlst\c. How to manage a full lengtb picture,' T h' th ' 't f th b 'd t f 'l't tc 'th a very brilliant electric light, but very bulky and very ex-etc.-Deadly Effects of a Photo Chemical. I OUC 109 e I11CapaCI y a e 1'1 ge a aCI I a el er 

II1's�l!�ir��1NTg::n��:��t�P��.P�W�oifng�in�37�-;;-J,��e?
dB� passenger or business traffic across the East River, Mr. pensive, requiring immense power to drive it. Its use was 

enl{ravlng -Machine lor Shortening and Weldlnl( 'l'lres. Onc llgure.- Webb claims that the bridge will sustain per hour the weight consequently limited to the Falmouth lighthouse, in En-
Da.vey's Differential Pump. One engraving -A n Impressionist at the d F l' d k f Exhibition. Art Notes. Buildings, etc.-List of OIilClal Awards in the of only 250 passengers in cars and 10,000 moving on foot at gland, an to some rench Ighthouses an war B a con-
American Dep,lrtment. , . , d f d '  1 C IV. CHEMISTRY AND )IETALURGY,-Rosollc AcId and RosanllIn . . the usual rate; while at the busy peno s a the ay, mOl'lllng struction like t le herbourg docks. 

lo*::.,!:y:�sd 
o�r�:;'��� ?lol�mt:I�'-<fi�I�tg>ri',::i�I�A��w!��V���:= and evening, Fulton Ferry alone carries 20,000 an hour. The first decided improvement upon this machine was 

Analyses of Corn, Beet, Milk, and Skim-mi lk. ' Seeing that 190 000 passengers are daily carried both ways made by Siemen�, who devised a peculiar form of arma-
v. �;LECTRICITY, LIGHT, HEAT, ETC.-Simple Electrlo Ught Ap-! : , . Th t t f d d b M W'ld paratus. BvG>:o. M. HOPKINS. With live Working Drawings for by all the ferrIes between New York and Brooklyn, It IS, ature. e nex s ep orwar was rna e y r. I ,  

Lump and Batteries. Plain Directions for Cheap and 'ImJl!e Construc- . . . . d I f E 1 d I d th k bl d' th t tlon, and Instructions �or KeePln� In Order.-GI"bular Ufhtnlffi'- claimed that the bridge Will not begm to meet the emands a ng an , w 10 rna e e remar a e Iscovery a 
����Ptlon Bands of \\ ater, Petro eum, Ammonia, Alcobo , and Iy-

I that may be made upon it, in case the ferries are suspended if a current from a small magneto-electrical machine was 
VI. NATURAL HISTORY, GEOT,OGY, METEOROLOGY, ETC.-An by ice or otherwise made to pass around the coils of a large magnet, the attrac-

Aerial Meteorite. One Illustratlon.-Aerlal Respiration of Fishes.- J' • • 
A Curl"u. Fungus. By W. ll. GIBBOS, One figure. A New FOssil Still more serious is the charge that the bridge will not he hve power of that magnet would be Immensely greater than 
Rlrd, WIth one Ogure. I f '  II h' Th b 

VII. AGRICULTURE, STOCK-RAISING, ETC.-The New Wheat FIeld. secure. Mr. Webb says: " This is wholly an experimental the force a the magnets 10 a sma mac me. us. y 

C�t\��'6'n�flh��rr�lt���era.-Bones and Buperphosphates,-Hereford bridge, It is the highest and longest in the world, and prob- working a small machine, passing the currents through elec-
VIII. )tISCE[,["INEOUS.-Mr. WlIllam �Dottlswoode. Biographical ably the only one entirely unsupported by any form of stays. tro-magnets of a large one, and then taking from the arma

Sketch, with Portrait of the President o� the British Association - . h b d h b Progress and l'rospects of New York. -One l'olutlon of the Labor The history of suspension bridges in this country and in ture of the large machl 11e t e current to e use , e a -
Problem.-Labor in "coUand.-The TVnemoutb Aquarium. One Illus- . . l '  

. 11 Al t t trlltlon.-The Ancient Capital of ffiysses.-Patagonla.-Land Transfer Europe shows their most dangerous exposure to be that to tamed great e ectrIc power III a sma compass. mas a 
in Babylon.-Indu.n OIl,Trude. . " . Wh t t d S' d '  'I . 

=,=---== storms, producmg oscillatIOns and ruptures. Five of the the same time ea s one an lemens rna e simi ar Im-

Depth of Nevada Gold and Silver Mines, largest suspension bridges in this country, and several in provements, and a machine, between them and Ladd, of 

The Sierra Nevada mine is at a depth of 2,200 feet; Ophir, Europe, have been destroyed within a few years after their London, received another development by having this curious 

108 feet on stope below 2,100 feet; Consolidated Virginia and erection in this manner, although all of them were substan- combination introduced. A single set of electro-magnets 

California are 2,050 each; Gould & Curry, 1,900; Savage, tially stayed. Tbe Engineer-in-Chief of this bridge, in his were employed, with an armature between the poles wound 

2,300; Hale & Norcross, 2,300; Chollar Potosi, 1,850; Im- report of March last, asserts: 'During the severe northeast with two coils, one coil being so connected as to pass the 

peri ai, 2,400; Consolidated, 2,400; Bullion, 2,200; Yellow gale of January 31 last it would have been extremely dan- cnrrent through the electro-magnet itself, and the other sup

Jacket, 2,400; Crown Point, 2,360; Belcher, 2,360; Julia, gerous to have sent trains across on narrow gauge. ' This plying a current for exterior use. In this way the machine, 

2,100; Nortb Consolidated, 1,425. Levels in North Con- storm, which was not at all exceptional for its violence, Mr. as it were, excited itself, and then yielded a powerful cur· 
80lidatcd are 1,100 and 1,425 feet from the surface. I Roebling estimates at 21 pounds per square foot pressure, rent for exterior work. 

© 1878 SCIENTIFIC AMERICAN, INC. 



$citufifit �tUtricau. 

© 1878 SCIENTIFIC AMERICAN, INC. 

AWARDS AND HONORS AT PARIS. 

The last great official act in connection with the ExhIbi
tion of 1878 was the distribution of prizes and honors, which 
took place Oct. 21, in the Palais de l'Industrie. in the pres
ence of an Immense and brilliant audience. 
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