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from the results of all, to obtain a standard of wbat 
the condition of the cable should be wbile paying 
out. The contents of the three tauks-that is, the 
entire length of 2,500 miles of cable,. have now been 
coupled op, and Signals are sent through morning 
and evening. 

----_,�"C>_.-----

NOTES ON NEW DISCOVERIES AND NEW APPLI

CATIONS O}' SCIENCE. 

SUBSTITUTION OF MAGNESIA FOR LIME IN TITE OXy
HYDROGEN FLAME. 

The light emitted by the metal magnesium, in un
dergoing combustion, is due solely to particles of tbe 
magnesia, or oxide of magnesium, which is formed 
by the combination of tbe metal with the oxygen of 
the air, being raised to an pxceedingly high tempera.
ture by the enormons heat developed during that 
combinati(ln. Pondering this fact, a French chemist, 
1l!. Carlevaris, was led tv conceive the idea of obtain
ing the same light, so valuable tor its great actinic 
power, by heating magnesia in the oxy-hydrogen 
flame, just as lime is heated in the case of the lime
light, and so without the intervention of metallic 
magnesium. His method is to place in the flame a 
piecd of chloride of magneeium, fixed to a support of 
retort carbon. The chloride decomJ:ose�, its chlorine 
flying od' and being replaced by oxygen; the oxide 
tb1'l8 formed remaining as a spongy but cohlO'rent mass, 
of the same shape as the original piece of chloride. 
By this arrangement it is �aid that M. Carlevaris ob
tains a light possessing in all respects the same pro
perties as that obtained by burning metallic magnes
ium. His method has one advantage over that of ob
taining the light directly from the metal, being free 
from the only inconvenience which attends the latter 
method, tbe inconvenience due to a large part of the 
magnesia produced by the combustion of magnesium 
being �hrown off as an infinitesimally fine powder, 
or dust, which soon pervades the whole atmosphere 
ot the room in which the magnesium is being burnt, 
and renders it exceedingly unpleasant. On the other 
hand, 111. Carlevaris's method requires the generation 
of oxygen and hydrogen, and involves the use of bulky 
reservoirs in which to contain these gases, and a com
plicated apparatus for applying them. The materials 
for the production ot the light by his method can
not be carried in a waistcoat pocket, as magnesium
wire enough to burn for twenty-four hours can. To 
which method the balance ot advantages belongs, 
however, can only be decided by experience. It may 
be that it lies with neither, absolutely, bnt that one 
method may be the best adapted for some purposes, 
while for other purposes the other may be the most 
suitable. 

IMPROVED BATTERY. 

The numerous efforts which are being made towards 
the attainment of a cheap means of procuring elec
tricity are certainly leaeling to valuable results. A 
very promising new form of battery was described in 
these "Notes" only last week, and now we have to 
speak of still another. In an ordinary" Bunsen's bat
tery," as the reader is aware, �ach conple consists of 
a hollow cylinder of carbon and a cylindrical bar of 
amalgamated zinc. The latter is enclosed in a vessel 
of porous earthen-ware, containing dilute sulphuric 
acid, and this vessel is placed within the hollow cylin
der of carbon, the whole being enclosed in a glass or 
other vessel containing nitric acid. Some little time 
ago M. Duchemin discovered that the nitric acid in 
this oat! ery might be replaced by a solution of per
clLoride 01 iron, and the sulphuric acid by a solution 
of chlo�ide of sodium, or common salt, with great ad
vantages as regards both cost, convenience, and con
stancy, and he has just announced to the Academy 
of Sciences that he finds that still hetter results are 
obtainable by the use of chloride of potas�ium instead 
of sodium chloritle. This substitution does not ap
preciably increase the cost of workilJg the battery, 
while it greatly increases its electro-motive force. 

OXYGEN FROM AIR AND WATER. 

M. Tellier, with whose ammonia engine our readers 
8.re already acquainted, is a gentleman with a genius 
for originRI conceptions lacking neitber in boldl.ess 
nor in ingenuity. His latest proposal is to use iron 
as;uel, for a purpose to 'Vhich we shall refer on an
other occasion bnrning the iron in pure oxygen, ob
tained, by a very novel and ingenious process, from 
the atmosphere. If you pass [I, mixture of hydrochlo-

ric acid gas and atmospheric air over pummice beated 
to recIness, in a suitable apparatus, the hydrochloric 
acid will be decomposed, its hydrogen uniting with 
the oxygen of tbe air, to form water, and its chlorine 
being set free. There will thus issue from the ap
paratus, instead of the mixture of hycIroc;Jloric acid 
and air which entered it, a mixture of steam, chlo
rine, and nitrogen. On the other hand, if Y(lu paes � 

mixture (If free chlorine and steam through a red hot 
tuhe, the chlorine will clecompose the steam, combin
ing with its hydrogen to form hydrochloric acid, so 
that what will i?sue from the tube will be a mixture 
of hydrochloric acid gas and free oxygen,-the con
stituents of this mixtnre being easily separable. M. 
Tellier proposes to obtain oxygen by forming a cir
cuit in which two sets of reactions should go on con
tinually. First, hydrochloric acid should be made to 
decompose steam. The reaction between the chlo
rine and the steam would yield, as we have seen, not 
only free oxygen, but also hydrochloric acid, with 
which to repeat the process, so that the same chlo
rine could be used onr and over again, ad infinitum, 
the only materials employed in the process fresh sup 
plies of which would be required for each repetition 
ot it being those two exceedingly cheap ones, air and 
water. The cost of oxygen obtained by this method 
would thus be simply that of fuel and wear and tear 
of apparatus, plus that of separating the nitrogen 
from the triple mixture obtained as the result of the 
first reaction. We do not see how this nitrogen is to 
be removed, but M. Tellier says that he does; and if 
he really can overcome that difficulty there can be 
no question but that he has solved the profllem of 
how to obtain cheap oxygen.-Mechanics' ltf'agazine. 

TIIE'"PACIFIC RAILROAD. 

This is now one of the most urgent needs of tbe 
nation. Capital has been to a great extent t�rown 
out of its recent channels, and become stagnated by 
the sudden cessation of the war. Its most natural 
and useful employment would be tound in opening and 
developing the vast mineral resources of the moun
tain regions of the West. But until this railroad is 
built, it is plain to every practical man that mOBt of 
the mining schemes, '"0 plentifully pro ected, are sure 
to be unprofitable. xpenses of transportation and 
sub,istence eat up all the income of enterprises sin
cerely pursued; wbile empty speculation, building its 
silver and gJlden fancies in the clouds, absorbs in 
profitless interchange of worthle5s stock, tte money 
which ought to be swelling the stream of legitimate 
business. 

With the railroad built, however, capital would be 
at no loss to discover opportunities for paying invest
ment in the aetual working of mines, not on paper, 
but in the all-producing earth. 

So much would such a result redound to the gen
eral good, that it is to be noped that Congress will 
lend all possible aid to the work. One hundred and 
sixteen millions of dollars, the estimated cost of the 
central route from Council Bluffd, via. South Pass to 
Benicia, (a distance of 2,032 miles) woula �oon te 
repaid by the road to the nation in more ways than 
one. 

:First, in the way already suggested, of increasing 
the production of wealth. 

Second, in the increased income of the govern
ment, derived from that increasing wealth. 

Third, the decrease of government expenses for 
transportation of mails, troops, etc., and tor subsist
ence of troops in remote regions. 

Fourth, as a means of national defence in case of 
foreign war, it would pay its cost in a single year; 
and as a security against such a war, and as an ad
ditional bond of unity between East and West, its 
ounce of prevention outweighs the pound of cure. 

Fifth, the rapid accumulation of specie consequent 
upon the completion of such a road would soon 
make a California of the whole nation; and even the 
anticipation of such a result would enalJle the gov
ernment to resume a specie basis of finance at an 
earlier period, thereby saving both government and 
people a large percentage of present outlays. 

These considerations, illl'olving both the national 

clearly recognize the common interest in the matter, 
and are unanimously minded to have the Pacific Rail
road built in the quickest possible way. They per
ceive the propriety of a common contribution of ex
pense where the bf;mefit is common, without quib
bling about its exact distribution, which is impossi
ble. Especially so in a work like this, so vast th'1t 
private enterprise cannot grapple with it, and would 
accomplish it, if at all, only by pieccme3!, nibbling 
its way along as it felt itself supported or impelled by 
the oncoming tide of population. It is doubtful 
whether indeed private euterprise would ever n'et 
through with it. The vast tracts of unarable l�d 
on these routes soem to nmke tbe work impossible 
except as a puhlic one. 

On this central route, above mentioned, tbere are 
estima�ed to be only 632 miles of arable bnel to 1,400 
miles not capable of cultivation, about 31 per cent. 
On the great Northern route, from St. Paul's to 
Puget's Sound, the proportion is 535 miles arable 
out of 2,025 miles, total, about 26! per cent. On the 
coast route near the 32d parallel, from Fulton to 
San Francisco, only 834 out of 2,031 miles are arable. 
This last is the largest proportion on any practicable 
route, be'ng about 41.! ,ler C3nt. 

In this view of ihe subject it would see;n that 
Providence had veined anel crypted these mountain 
regions with the precious metals in order to insure 
the coming together ot' the people from East and 
West, and tbe consequent unity of the nation forever. 
It has thus made a bridge of what promised to be an 
insepara�le barrier. And where a bcaven-Hgh wall 
of ice-crowned rock seemed to mark a natural boun
dary between two peoples, silver gates bave opened 
and the East and West have met iu chambers of gold. 

For thus it is this road must l'e built, in two sec
tions prosecuted simultaneously from the East and 
from the West. The two parts coming trom either 
side to the great barrier ridges, will there tap the 
gelden current, the outfiow of which will give them 
vitality to toil on and overcome the mountains, till at 
last united in oue great trunk line. This being com
pleted, it would be more natural and easy to run 
branch lines north and south over the valley routes 
than to construct otber tnlllk roads across the heavy 
mountain ridges. Snch branch lines would quickly 
and efficiently develop thE> country, and it is there
fore doubtful whetber more than 0lJ(-l trunk road can 
or ought soon to be built. The southern route seems 
quite feasable; but for this species of development it 
is evidently insufficient; and other routes would still 
be required. The central route, having medium diffi
culties to overcome, presents the most obvious ad
vantages for the speedy development of the country. 
And its great present advantage is thi� one adverted 
to, of striking the gold and silver regions as a sort of 
midway house on either half of tbe route in the 
Pike's Peak region on the eastern half, and in the 
SierraNevac1a on the western portion. While its sol
itary middle way through the deserts of Utah is 
cheered by the oasis of Salt Lake City. Here meet
ing in the mountain-hedged valleys, tbe two currents 
from the East and West WIll spread out over regions 
otherwise to be long uninhabited; and that appar
antly barren and inaccessible region will become 
eventually tbe seat of empire, as it is the rocky sum
mit of the continent. 

Thus the fllture throne of America is literally one 
of native silver; and the golden scepter which God 
hath given her, she shall wield sitting above the 
clouds. 

A Nc'W Horsc Nail Machinc. 

We recently had the pleasure of seeing a new ma
chine for making horse nails in successful operation 
at Messrs. Taylor's machine shop in this city. Little 
attendance is required, it being merely necessary to 
heat the rods in a furnace by the machine and put
them in a carriage; the rods are then fed in and the 
nails are turned out at the bottom very rapidly. 
This machine makes hammered nails not rolled ones, 
and the quality of them appears to be excellent. 
See advertisement on another page-ot Foreign Pat
ents for sale. 

defense and the general welfare, seem to make the WE are indebted to the Hon. D. P. Holloway, 

completion of at least one through trunk line, a duty., Commi�sioner of Patents, for copies of the Pat'Olnt 

as well as a privilege of the general government. Office Report for 1862, We hope soon to receive 

There is but little doubt that the people at large the Report tor 1863. 
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