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SCIENCE. 5 

ELECTRICITY AS POWER. Siemens, in Berlin, aud Mr. Edison, at Mealo Park, 
BY FRANCIS P. UPTON, ESQ. are experi~nenting with electrical railroads. Mr. Edi- 

111the early history of electrical science, many forlns 
of engines were made, by \vhich the power of elec- 
tricity could be shows. Each was as \vonderf~il as the 
other to  the iinthialiing observer; for, without appar- 
ent co inbus t io~~ was W e  find, of fuel, work done. 
alnollg the largest of these engines, one used in St. 
Petersburg, to drive a sinall boat, and one in this 
country to propel a train. 

T h e  United States Congress voted a sulll of lllolley 
to  Prof. Page to carry on  his experiments and he 
built a very efficient motor. After many exl~erilllents, 
tllougll it was found that any amount of 1)ower could 
be obtai~led, yet the expe~lse was so great as to lllake 
it of no practical value. 111a slllall lllaclli~le, the con- 
s~ l l l l~ t io l lof zinc lllight not be noticed, ~ i ~ h i l eill a 
large machine it \vould be fouild to burn exactly as the 
work was taken. Now that the doctrine of energy is 
clearly understood, the folly of the attempt can easily 
be seen. 111a battery the fires are ' fed wit11 ail ex- 
Pensive metal. The  ellergY develol)ed by the zinc, 
thus used, was given to it artificially wheil it was re- 
duced from the ore. I n  order to obtain a convellient 
fuel, both tlle coal and zinc ore nlust be mined, and 
the latter reduced, absorbing in the reduction a very 
small per cent. of the energy of the coal used ill the 
process. Thus batteries for f~irnishing power collsullle 
a fuel a t  least fifty tinles Inore expellsive than coal. 

Besides the cost of f~lel ,  the atlllosl)Ilere, so to  
speak, in ~vhich the zinc burils, must be furnished to 
it artificially in the shape of acids or solutions. Though 
this has notl~ing to do with the theoretical cost, yet 
in ~ r a c t i c e ,  it is found to be  the largest i t e n  of ex-
pense. I t  rese~nbles f~~rnislling a boiler wit11 air nlade 

a cllelllical 13r0cess, so far as the eco1lol1lY of co?ll-
bustion is concerned. Vet the coilvenience alld rella- 
bility of a battery to burn zinc has, ~vhere very sinall 
ainounts of p o ~ ~ ~ e r  are required, allowed of its use 
commercially, since steain is extremely difficult to  
manage in fractions of a horse power. 

To-day 'la' reversed ';;
what the first experiinenters expected to realize. 
electricity is n o ~ v  entirely made by ineans of steain 
ellgilles to drive large lllotors. last felF, years ( 
have brougllt of gelleratillg alld Llsillg elec. 1 
trical cLlrrelltsto sLlc,la lligll state of l,erfectioll 
power inay be ~vith ecolloiny transferred by them. 

loss in transferring is double ; if a macllille I 
collverts per of it receives 
staeln engine, ollly fifty per cent. of that call be ~ltll-  
ized, that is, t~venty-five per cent of the original; thus 

sevellty-five parts out of llLlndred. of 
A sixty cellt, lllacllille call relliler effective 

thirty-six per cent. ; an eighty per cent. 11lachille call 
turn illto useful work sixty-four per ceilt., and so 011. 
This  ~ ~ ~ a s t i n g  of po\lTer ill the transmission is illore than 
coullterbalallced in a great lnany cases by its de. 
livery at 1loi1lt lvhere lleeded; for from a 
waterfall to a field for ploughing aud threshing, as has 
been done ill France; or fro111 the shore to tile water 
for tile of driviIlg a torpedo boat, as has 
been done in this couatry. 

Lately exl~eriments have been made to show 
.the application of electricity to railroads. Mr. 

son uses the rails as collductors of electricity, the cur- 
relit going in retLlrllillg ill the other. T h e  
wheels are iasulated, so that, by ineans of brushes on 
them, the electricity lllay be broLlgllt to  the lnoter, 
wllicll is on a carriage, ~l~~ llloter is silllply one of 
hfr. ~ d i ~ ~ ~ ~ ' laid~ on its side, generatillg nlaclliaes, 
ancl con~lected by suitable mechanism to the axle of 
tile drivillg \vlleels. oil an exl,erilnelltal track of 
oae-half nnle length, a speed of twenty to thirty lniles 
an hour has easily been reached, in spite of heavy 
grades aIld sllarlj curves. 

Forelevated aild LllldergroLllld railroads, this method 
has lllally advantages ; it does away wit11 all the smoke 
and noise fro111 the pufillg of the locomotive, and 

for tile lllally loCOlllOtiVeS a few statiollary 
ellgilles scattered alollg the M ~ .~ dfeels i ~ ~ 
very collfidellt of sillce his troLlhles so far 
have all beell in trallsferrillg the po~\,er frolll tile arms-
t,,, to tile drivillg wlleels, 1-1~ tllillks that if the 
arnlature is ollly reIial,le, experilllellt will lead t o  
p r o ~ e r  mechanical devices for transferring the po~ver 
from the qLlic~.rLlllllillg arlllature to the slo\ver driving 
,i,lleels. 

~l~~ road will be very in Illountaiilous 
the ellgille is light alld can be carried by 

trestle \vork alld light earth work, over ally country. 
Tile ellg.lle alld bollers are llot ill this case put on 
,heels  alld required to llLlsll tllelllselves over grades 
and aro~ind c~lrves; but are placed in the valley below. 
per11a13S ill ma,ly cases tiley lllay be dolle away 

water to drive generators, 
F~~i,eacll roads, ill graIld ex~li~itiolls,  as feeders to 

,na;,l lines, aIld in lllally it is easy to see that 
lllay be lllacle of a l)rollerly collstructed road, 

T h e  geutle fluid, ~vhich has so for nlany years 
beell the swift messellger of lllall, is l l o ~ ~ ,  sllolriag that 
it is also able to be a alld lusty alld 
c,ry load it lllay be aske. to take. 

ELECTRICALINSECTS.-Itis not generally known that there 
are insects \iliich ~ o s s e s s  the pecllliar electrical properties 
of the Raia Torpedo and Gymnotus Electricus. Kirby and 
Spence, in their entomology, describe theXtil'ztvicis ~y~i7l7fl(~,  
c o m m o ~ l r  lcllown ill the Ifrest Illdies by tile name of tile 
7,1i'ec(bz/g, as  an insect wliicli call communicate a11 electric 
sllocli to the person whose flesll it touclles. The late l l a jor -  
General Davis of the Ropal Xrtillerl-, well-Bno~vn as a rllost 
accurate observer of nature, and an indefatigal~le collector of 
fier treasures, a s  \\,ell as  a most admirable painter of them, 
once illfor~ned me, that, ~vllen abroad, Ilaving talien u p  this 
animal and placed it upon his hand, it gave him a consider-
able shock, with its legs, a s  if from an electric jar, ~%-r-hich 
felt as  higll a s  his shoulder, and d r o ~ j i ~ i n g  the creature, he 
observed six marks upon his hand ~vllere the six feet had 
soot, T~~~silnilar illstallces of effects upon the Iluman 
system reselnbling electric shocks, produced byinsects, have 
been colnn~unicated to the Entomological Society by Mr. 
Parrell ; one inentiolied in a letter from Lady cle Grey, of 
Grobp, in which the shock was caused by a beetle, one of the 
common Elateyiiz'tre, and extended fro111 the hand to the 
elbo,\7 0. suddeulp touching the insect ; the other caused by 
a large hairy lepidopterous caterpiller, picked. up  in South 
America by Capt. Blakeney, R. N. ,  wllo felt on touclling it 
a sellsation extending up his arm, sinlilar to an electric 
shock, of sucll force that he lost the use of his arm for a 
time, and his life was even considered in danger by his medi- 
cal attendant. 


