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$ timfifit �mttitatt. 
travagant rate of twelve miles an hour? Wbat administra. 
tion could sustain thA sarcasm of the opposition party after 
supplying Draper with money to waite in foolish experi. 
ments for p"inting with snnshine, or Morse with means to 
develop his impious scheme of annihllating time and spac,? 
What commit�ee of wise men,having to rend.r an account of 
their expenditures, would have dared to aid the experimente, 
of Gooiyear in rubber, Young's attempt to make candles 
out of �hale,Bes�emer'8 scheme for making steel direct from 
tbe ore,or any one, in short,of the great achievements wbicb, 
until the events proved tbeir practicability, were accounted 
visionary, if not impo�siblt>,by practical men? 

Tbere is anotber fdlacy underlying Profepsor Tyndall's 
proposal-one tbat he has strikingly exemplified in his own 
person quite recently-and tbat is the assumption tbat 
abundant lind complicated apparatus is required for, or at 
least helpful in, the work of discovery. In some cases it 
may be; but ordinarily it :s quite as apt to absorb the ex· 
perimenter's attention so tbat he mieses the point of the 
pbenomf'na entirply. Tha� was a brave array of steamers, 
fog whistles, artillPrY and tbe like, which Prof�s.or Tyndall 
took down to the coast to study the ff'fects of different at· 
mospberes on the transmission of sounds; but he had scarce· 
ly published the results of his ccstly observations when 
Professor Reynolds made known a few experiments with a 
hlUJd bell which UpSflt entirely tbe conclusions the govern. 
meJ1t·aided obsHver had so jubilantly arrived at. 

As a. rule, tbe greatest di�coveries are made witb the sim 
plest apparatus, tbe keys wbich have unlocked tbe grander 
mysteries of the Universe bein/!, mental rather than material: 
or, if material, have proved effective through simplicity and 
�killful handliog ratber thtln becau_e of their complexity . 

. ------
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following its indication, they can h&ldly fail to dppict the 
horse correctly. A gene!al idea of the position of the animal 
being first settled upon, it is only necessary to draw perpen· 
dicular lines at various pointfl, and try the results until a 
suitable pose is obtained. Tbe figure very clearly solves a 
question over which many heads, wise and unwise, have often 
puzzled. 

-------------.� .. �,�.-------------
THE RAILWAYS OF THE UNITED STATES. 

The �eventh annual "Manual of Railways of the UnIted 
State�," by Henry V. Poor, 63 Broadway, New York, bas 
just been publisbed. It is a work of OVEr eigbt hundred 
pagep, and rontainR a lu!\,e amount of carefully prepared in· 
formation,including official particulars of all railways in op. 
eratioll, their extent, cost, capital, earning�, divid"nds, in. 
debtedness, names of officers, directors, etc. The tabulated 
general statements concerning the American railway system 
afford valuable and instructive information. 

The inauguration of railways in thiR country may be paid 
to date from tbe y"ar 1830, when railways were in operation 
to the extent of 23 mil�s. At the close of 1873 there were 
8eve/Lty tltou8flnd, six lwnd".ed and fifty ()Jle miles of railway 
in operation. This grfat increase, during the brief time of 
forty. three yell.re, i� something' marvelous to contemnh.te. 
The grand average cost is put down by Mr. Poor at $60,000 
per mile, or upwards of four tbou@and millions of dollars in 
the aggregate. The total earnir:gs were over $526,000,000, 
and the operating exptnses 65 per c"nt tbpreof, or $342,600,. 
000, leaving ae ntt earnings the pum of $183.810,000, out of 
wbicb intpre8t on b�nds Bnd stock divid!:nds were paid. Tbe 
aver .. ge of the latter were 345 p- r cent nn the capitlil stock, 
tbe aggregate of wbich is one thousand D ine hundred mJI. 
lions of dollars . 

FOUR FOOTED MOTION. Durin", tbe p·ar 1873 tve increaRe in railway construction 
The preeent exhibition of paintings of tbe Royal Academy was 3,916 milpp, against 6,167 miles fer 1872. Tbe Hpendi· 

in Englaud ('ontains a picturl', by Miss Thomp .on, entitled ture for construction in 1873 is less by 50 per c'nt tban in 
"Tte Roll C"ll," which depic:s a. musttr of soldiera on the 1872. This eudden g-reat contnclian in pqym�ntp, amount· 

day after a battle. ing to more than $120,000,000, wa� di.a.trous in itH effects 

From the drawing of a horee in the pain'ing', a very inter. upon tbe various branches of industry connected with rail· 

estiIlg discussion has arisen, extending even to eminent na. W&y building. But a� soon �s Congre8s �hall fix upon pome 
tUl'alists, regarding the motion of four looted animals whil. d· cisive �ettll m·nt of tLe national fin'ncpe, wbpr!:by a 
walking. Tbe Lorsl', in the pictur�, is npresAnted welk. low!"r rate of iLtereat for the Am·rican indebtedness can be 

illg, and has its l"ft 'oreleg raised, bent, aDd nearly extend� d, established, then ra'lway bonds will i m prove in \'alue, and It 

its rigbt Jerel-g on the ground and perpendicular to t he more extensive con.trurtl(1n may be �Xpf" t d. Ae compared 
saml', its It'ft hind lfg also on thi' ground, full forward, and with Europe, the U, itpd Stites are consid�rably in advance 
its rig'lt hi�dle/? on the ground and well ba�k. Wit h  Pro' in tbe matt.r of railway mil.Rlle. 

f .. s�or Garrod', able elucidation of the suhject, pul'llshtd The aggngate of rail ways in 1873 in tbe various c�ulltrie� 
in extenso in Nature, as a guic.e, the pIoblem quickly loses or Europe was a8 tollows: (/erm8[lY, 12 207 mile�; Austria, 
its perplexing f.atur,,!'. 5,865; Franc�. 10 333; Russia., 7.044; Great Britain, 15,814; 

L�t two men be supposed to place themsp17f'S so that tbe B�lgi um , 1,301; Netherlands, 886; Switzerland. 820; Italy, 

GOVERNMENT AID TO SCIENTIFIC INVESTIGATION. Linder ODe ha� his han<ls OB the llhoulders of the man in 3,667: Denmark, 420; Spain, 3401; Portugal, 453; Sweden 
TboBtl who ha d til" good fortulle t) hea � the closing lec. f ont,and that both walk in step-S�a'e's pr:son gait. Rev.rt. and Norway, 1,049; Gree�e, 100 

urI" of the s .. ri!'s delivered by Professor TylJcall in t.his In? this to the horse, we have the ambll', a mode of progreso MHes. 
cJUlIt.y will nOL Boon for!!et the eloquent tribute be paid to sion natural tJ the jl'iraffe, but cnly arquired by special tuin. Railroads in 1873 in Europe . . . . • . . . . .  63,360 
scientidc invpstigators, intent on the _disl'overy of truth reo i[lg in the 10rsll. Again, puppose tbe two men to put tbe .. •• United S',ates· ... 70,650 

Populatfon. 

282,456,742. 
40,232.000. 

gardles� 01 its b�llring on practical end�, or the earnestne@s oppo�it" feet forward simultaneously, in otber word�, to walk ... .. , �.-------------

with wbicb he inSIsted on tbe public duty of supplyilJg them out or step. This will exemplify the trot. SUPPofe, how SOME OF THE USES OF PAP.AFFIN. 

wiLb m· ans for tbeir w�rk. ever, tbe two n..en to walk out of step; but instead of tbe In addition to the propertiAs wbich baVA brought it into 
The appeal WitS as pl&usible as eloquent. At first sight diagonally oppositfl fel't being set down at the same moment, such extenRive uee for illuminating purpOif'�, paraffin haR 

nothing would s�em more r &Bon able tuan tbat tbe public at imagine the first man to begin his step a little in adv&.nce, qualities which give it an exce�din/!,ly wide Jange d uRetul 
arge, WLo�e indebtedr.eps to Sc'encd is 80 great, should do so Tbat, by the time the forward man has got his right leg applications. White, clean, ilJclJrrupiible, odorlesp, tasteles!', 

eometloing towa.rds supporting those wbo carry on tle work; pntirely raised, the rear man bas just begun to lift his, al. plastic, wilter repellent, a non·conductor of electricity, and 
or that any meara whicb shonld honorably relieve original tbough tht'y keep tbe mme number of steps. Tben the se but, slightly affected by most chemicillagents: it needs only 
nvestig&tors or tbe daily drudgery of �alDing a. li ving, and quence of pteps would not be right front and left hind, lett to be better known to become the moet vaI'iou@ly us!:ful of 

at the same time supply tbeill' with tbe fullest apparatus front and right hind, coupled; but rigbt flont, left hind, left the hydrocarbons. 
for tbeir researches, would immensely increase tbeir pro. front, right hind, �epante and distinct. Professor Garrod For watelproofing' fabrics for wearing 8pparel, milHary 
ductions. has a fimple and graphic way of expressing this, thus: equipment, and the lik"" it is mucb better than rubber, since 

But when we remember that in every age there have A' it is odorless and does not become sticky with heat. Among 
been plenty of scienti6c men wbo have had at command all the most gn.tefully acknowledged of the many gifts Sllnt 
that mon.y or position c:mld gi .e, yet h&ve remained com. i - - - - - - - - out to Livingstone in the wild!! of Africa, were boots and 
paratively barren, wbile the great discoveries, more €Ilpe ' blankets thus prepared, tbe one enabling him to travel 
cially the original viBws opfning up ne lV lines of thougbt __ !_- through mud, the other to sleep in it with comparative com· 
and gi �iDg new directioDs to human industry, have usually i fort. For the waterproofing of tent cloths, gronnd Sbep.tB for 
come flOm seemin/!,ly less favored workeri!, we cannot escape i- - - - - - - - eoldiers, and other articles of tbe sort, it has been found 
the su.pici,9n tuat original tbinking is quite a� likely to be I equally serviceable. 
hindert-d as helped by easy cir�umstances. Besides.the beet ____ I ---- A more generally useful application of paraffin is for the 
work in Science has nrely been done by men either depend. The dark daehes mean the times (If contact of tbe rigbt lining of casks and other wooden vesBds, to kt ep tbem 
ent or very closely allied with the ruling clique of their day, foot, tbe dotted lines same of the left foot. The two upper sweet and to prevent either tbe absorption of their contents 
freedom from class pr. judic� being an eps�ntial condition of horizontal rows refer to the fore ll'gs; the lower, to the hind. by the wood or their escape tbrough the pores. Already it 
independent thinking. The dotted lines, beginning exactly where the continuous has been largely applied to beer barrelp, wine cafks, and 

No doubta good deal of honest work migbt be furthered by ones end-considered borizontally-indicate that one foot is otber vessels of tbe kind, with tbe bappiest results. It keeps 
aiding the right men at the right time: but euch men are lifted exactly when the other is put down. them from becoming muRty and foul; and still more, by fill. 
rarely the ones tbat would be reacbed by public enactment, From this it will be Seen that, in wa!king, tbe horse never ing the pores and joints of the stllvee, it prevents tbe escape 
even if it were possible for them to maint&in intellectual in has more than two legs on the ground at a time. Draw a of the life of the liquor, c'lrbonic acid gas. Water buckets, 
dependence in cODI:ection with pereonal dependence. R&di. vertical line through any portion of the diagram, as at A, butter firkin!', and other wood�n articles of domestic use 
cally new tr utbs are inevihbly ullpopular, and none but and it will be clear that only two of the horizontal foot lines might be similarly treated; and as the material is cheap, ea.i· 
popular men would derive much assistance from the public are cut. Tbe same line shows the picture referred to in the be. ly obtaimd, and ea@i1y applied, it can be tried on as large or 
funds. The endowment of I:lcience would th.refore act very /!,inning to be correct, with the exception of one elight error. small a scale as one may feel di�po�ed. 
much as the endowment of religion bas always done, by Following line A down, we find the first dotted line at tbe Being- indifferent to most chen.iclI.ls, paraffin serves the 
creating a class of nominal ,f leaders" whose instincts would top, meaning the left fore foot, not cut; hence it is off the same purpose equally wtoll in the lalJotstoryof the cbemist 
be oppo�ed to prog're�s. Having ri�en to place and power ground. Tbe next line is divided equar.ly in the middle, and chemical manufacturer. In the ma'OufacturA of gun 
by the adt'ocacy of certain views, how could they give their and hence tbe right fore foot must be firmly plantei. The cotton, for example, wooden tanks lined with paraffin bav'l 
countenance to men laboring .0 overthrow such views? dotted lin@ btlow is just met at its beginning, consequ�ntly been used for holding the mixture of concentrated sulphUlic 

Run over the list 0/ names-from Copernicus to Darw:n- the left 'hind foot ill about to commence its step; and tbe and nitric acids emplc,yed in that prOCffP, the protection of 
of those whose influenf'e has been greatest on tbe progre"s next line being at its rear end indi cates that �he rigbt foot has the wood be'ng complete and lapting. Wood. n boxps, pro· 
of human thougbt. How long would their owne�s hl!.ve just finisbed, and is being remond from the ground. If tbe tected in the same way, have been fimilarly employed in tbe 
been allowed to continue their work at public CORt, in the reader will compare this with tbe foregoing description of con�truction of voltaic batt€lies. As a r,on conductor of 
facllof popular clamor against their hl'resies? Had Profes- the p&inting referred to, he will find that the c'll'lespon· electIici�y, paraffin i� further useful, ft. an inpulatol, for 
eor Tyvdbll's plan been adopted a few lJUndred years ago, dence is complete, excfpting ae rf'garos the right hind foot, wLich it is now extensively employ. d in electric telpgrapby; 
tbe world would still be fiat, the center of the Universe, and wbich, inlllead Df bting on tbe ground as repre@ented,sbould, also in connection wlth batteries for medical USl', ,ppeci&lly 
only �ix thouRand yearfl old. acc�rding to our diagr�m, be just leaving it. This als:> as lin acid· proof coa'ing to Insulated conJuctilJ/Z' wires. In 

In applied Sdl'n"e, tbe case III equally ftrong. How long would Ud in accordance with the rule that no more tban two surgery,it bas been found an excellent mllteri"l for covering 
would Fulton have been allowed to fq 'lander public mn'Oey le/!,s can be down at a time, al.d thue the mistake wbich thl' for pplints in cases of fracture. 
in his" crrzy " attempt to propel shippiu!!' against wind and ar ist makes in fixinlS tbr.e would be avoided. Thll@e truu oled with loopely fitting plates of artificial teetb, 
tide with" boiled water"? Or S�epb.nson, in tbe equally We would commend tbe diagram herewith pre@ented as a. owing to a.bsorption of thO' gums, ('an easily remedy the de. 
wild project of drawing wagons a.crof!l the land at the ex. very SImple gUIde for artists and draftsmen genera.lly, as, by fect by dropPIng upon the plate a. llttle melted paraffin from 

© 1874 SCIENTIFIC AMERICAN, INC. 


	scientificamerican07111874-16

