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TRE DISCOVERY or ARGON. The apparatuR consists of a closed system, containing 
Some s ix years ogo the Right Hon. Lord Rayleigh soda, sulphuric acid, phosphorous pentoxide, red-hpt 

undertook one of the most difficult of chemico·physi- copper and red-hot magnetlium, through which the air 
cal measurements, namely, the determination of the wanders in a closed circuit until deprived of carbon 
densities of Ilertain .. permanent" gases. He estab- dioxide. water, oxygen and nitrogen. The residue is 
lished satisfactorily the densities of oxygen and hydro- pure argon. So far as the yield is concerned, the 
gen, but on undertaking that of nitrogen he was con- second method is preferable to the first, giving as much 
fronted with an anomaly, both curious and serious, argon in eight hours as can be obtained in fourteen 
which for some time he regarded only with "disgust hours by the oxygen method. 
and impatience." Ramsay's method has lately been much improved by 

Nitrogen to be weighed may be obtained from two M. Guntz, who passes atmospheric "nitrogen" over 
entirely different sources--from the atmosphere, where several iron boats containing electrolytic lithium, 
it exists free, or from chemical compounds, such as which absorbs nitrogen completely at a low tempera­
ammoniulll nitrate, or nitric acid, in which it exists in ture and collects the argon over mercury at the exit 
combination with other substances. The air, as every- end of the apparatus. 
body knows, consists chiefly of nitrogen, oxygen, car- Still another method is to pass atmospheric "nitro­
bon dioxide, and water vapc>r. In order to free nitro· gen" into a large flask in which there ill an electric arc 
gen from the other constituents, air was bubbled, first formed between magnesium terminals. The magne­
through a solution of potash, which detains the car· sinm burns the nitrogen into solid magnesium nitride, 
bon dioxide. then through concentrated sulphuric acid, and the argon remains. 
which is a trap for water vapor, and lastly over red Now, what is argon? It is a colorless, odorless gas, 
hot copper, which is a famous oxygen .. grabber," existing in the atmosphere to such an extent that, in a 
after which the nitrogen emerged into the globe pre- room containing 6,000 cubic feet, we should have about 
pared for it, supposably pure. Red hot iron filings, or 50 cubic feet of argon. 
ferrous hydrate, may be subfltituted for hot copper; Since we have thus a practically unlimited supply, 
but whatever means were employed to separate the can we put it to any economic use? :Not unless we 
atmospheric nitrogen from its fellow constituents, can make it enter into combination with some other 
Rayleigh found that the weight of nitrogen going iuto element; and happily enough, in spite of its name-­
the globe, in Ilach experiment, remained fairly and "lazy "-the famous French chemist, M. Berthelot, by 
satisfactorily constant. means of the silent electric discharge, has succeeded 

So far, so good; but when nitrogen from ammonium in making it enter into a combination in which mer­
nitrate, nitric oxide, or any other compound, was con- cury, argon and condensation products of benzine are 
ducted into the glass globe, it weighed eleven milli- concerned. In addition, argon has lately been fonnd 
grammes less than when it contained atmospheric with helium in combination with meteoric iron. 
nitrogen. Eleven milligrammes is not a great weight, Should Berthelot's compound turn out sufficiently 
about that of a pin's head, but it was quite sufficient stable to be isolated, there is a probability that it may 
to disturb the equilibrium of both his lordship's serve as a gate through which our element may enter 
balances and-mind. It was not, however, until a into innumerable other combinations possessing prop· 
year ago, after two years' work, that the result stood erties which may or may not be useful to the race. 
sharply and unmistakably out that "chemical" and The very discovery of argon, however, stands as a 
"atmospheric" nitrogen differed in weight. warning to those who would teach us that science is 

Now, admitting this difference to be established, an bankrupt. R. K. DUNCAN. 
obvions explanation would be the presence of some im- • , • , • 
purity in the gas from either source. An elaborate in· ELECTRICAL ITEMS WORTH REMEMBERING. 
vestigation proved, so far as chemical science can Dropping a steelmagnet, or vibrating it in other ways, 
prove, that the nitrogen derived from chemical diminishes its magnetism. 
sonrces contained nothing which could account for the It is said that steel containing 12 per cent of manga-

(:OIl,elllO. discrepancy, and Rayleigh was thus obliged to ask nese cannot be magnetized. 
(lIIu.t.ratM art.iclps arp marked .. ith an a8terI8k.) himself the further question, .. What eviden(',e have we Flames and currents of very hot air are good con-

frf.:';i';�'i�8Wi';,"n"�g[e.:"::::: 1� ���':,'i!' �';.��8
e
1rre":J'::::::::::::: l� that atmospheric nitrogen is one Bubstance, \lur et ductors of electricity. An electrified body, placed near 

Bl���l�����:·a.:::::::::::::::::: 1� t���������::;:��:rf��t�.����:::: �ml simple t" On referring back, great \vas his surprise to a flame, soon loses its charge. 
BlO�Otr\� .... 

I�.�
o:.

a�:rr. .... ���.� 99 t�ft�r':'e�'i".e[.;r��:I;;.t.?cn�r�e.coiintloo find that the question had been put, just as sharply In ch��i4ine � :>fClmUill'Y b:lttery, the charg-ing elec­
H�n��?lw�i[t'lfn7�:�g;rcMl��j: l� L ev�le ��\'i"Ji':::'Wltb'iorcei;uiDp8}� and deci�Lvely. one h nndrf'd ,Yea r." ago, by that �hrewd tro-Illotive force should not exceed the electro-motive 
Cable cars. Phlladelpbla .......... 102 Lilac borer. tbe ... .... . .. . . . .. ..... J{�I £lc{;tcilman, Henry Cavendish, who so advanced the force of the battery more than 5 per cent. Che-foo. Chma-....... . . ........ 1m Napbtha. the use of . ....... . , . . • 02, Co operation of French mine .... 101; Pasteur In.sy'tut!'e t!!r. ['aris .... 107 science of his time ' and furthermore that ·no work had Lightning has an electro-motive force of 3,500,000 Curves of least l·e�lstance........ !J!I .eat�nu> �rb.alted, weekly recorp. .. 109 .. • 

Ilam. great. Per .. ar . In�ia' . . . -.... >'t!i Photoll:rapblc printinll: by lIJ8- been done since. Cavendish not only asked the ques- volts and a current of 14,000,000 amperes. The dura-Dental sur,!.!"e,ry R'7��.�;;cement . . . •  103 cbinen* 97 
B���:.!argp �outhampton ........ 100 Pbotollrapb.;eniii�iie;i:::.:::::::. 107 tion, but endeavored to answer it by the followi.ng tion of the discharge of lightning is Iohlr of a second . 
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weeks. Under these circumstances nitrogen unites are of different potentials. 
with oxygen to form nitrous acid, which is converted The rate of transmission on Atlantic cables is eigh­
by the potash into solid potassium nitrit'J. The mer- teen words of five letters each per minute. With 
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that, even after weeks of continuous sparking, a small The effect of age and of st.rong currents on German 
bubble of gas remained unabsorbed. That bubble, if silver is to render it brittle. A similar change takes 
Cavendish had only known it, was argon. Needless to place in an alloy of gold and silver. 
say Rayleigh repeated the experiment. He then trans- To obtain the number of turns of wire in an electro­
ferred the gas so obtained to a vacuum tube, and ob- magnet, Ulultiply the thickness of the coils by the 

PAGE served the spectrum. It was different from anything length, and divide by the diameter of the wire 
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