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Tll'e Now Fi'qnch chtl_onm'y of Chemistry,
-TareE parts of this work are now before us, and they

. carry it 480 pages, beginning with Abichite and ending
* with Atropine. The work i3 not planned on so grear,

ascale as Watts' Dictionary, and the style of writing is
not so precise and comipact as that of the latter. Yet it
isto be prepared by somé of the.most competent of the
French authors, and there will be good vpportunities to
correet the deliciencies of the English worl, as well as
to add the latest developments of the science. It is a
~ very great advantage to the editors to have so perfect a
mode! ag Watts' Dictionary to guide them and to sug-
gest improvements. . , R
We expect to find a great deal worth reading, es-
pecially in the articles on the various departments of
chemical philosophy, inasmuch as French chemists are
always theovists, and as Wurtz, Naquet, and some
others of the editors are recognized as leiders.
" We believe that we cannot do our readers a greater

“favor touching this work than to give as a sample of |

Juthe following introduction of its article on Atomicity :

. " Atomicity.—Thus we name the capacity of com-
bination of atoms. We.know that—
1 stom of chlorine combined with 1 atom™of hydrogen.
1 " oxygen | “" % zatoms
1 “ nlm‘gen . " N L33 ..k N
l‘ }-ll wbon (11 4 “ €% .
Thése simple bodies différ from each other in their
capacity of combination for hydrogen, and this capacity
is messured by the number of atoms of hydrogen which
‘they are able to fix. We see, then,that capacity of
combination is not synonymous with affinity, The
energy with which a body is comhined with another
body js independent of the faculty which it possesses
of attracting one or several of the atoms of the latter.
“The first is affinity, the second atomicity : both are
.manifestations of the chemical foree, ) '
“ Affinity is measuréd by the quantity of vis viva

. which is transformed in the effect of combination, and

is manifested as heat. . :

" Atomicity is measured by the number of atoms. of
hydrogen, or of an aralogous element, which a given
body can fix. The atoms of chlorine and those of hy-
drogen are so made_that one atom of the first attracts
always one atom of ¥he second. Thie force with which
it attracts is affinity ; the virtue of contenting itself
with a single atom i3 atomicity. In the latter respect
the atoms of chlorine and of hydrogen are of the same

value: one atom of the one is fixed by one atom only |,

of the other, The force which resides in them is a
. powerful force, but simple. The force which resides in
- aa atom of oxygen is powerfal also, but of a more com-

plex nature, since it is. able to attach two atoms of

hydrogen, when an atom of chlorine can attract but.a
siu¥le one. ]

' “Here, are atoms of chlorine; as they come into the
sphere of activity.of the atoms of hydrogen, an atom of
the one is precipitated upon an atom of the other: there
is a combination. There, are atoms of oxygen which
penetrate into the sphere of activity of atoms of hy-
drogen; an atom-of one attracts two of the other:
there is a combination. Thus we demonstrate, in the
force which attracts the atoms of one body towards the

atoms of anothér, bndy, two distinct things, namely :
Ist, its intensity ; 2d, its action, simple or multiple.
These two manilestations of' the chemical force are

‘independent of cach other. In fact, the energy of

allinity is not a measure of theklegree of atomicity,
“Chlorine attracts hydrogen with more force than
carbon, and yet one atorn of carbon can unite itself
with four atoms of hydrogen, while an atom of chlorine .
tukes but a single one of hydrogen. ' _
“ Atomicity is, then, that!peculiar property of an atom
of attracting a number greater or less of other atoms,
It is its value, or, as we say, its capacity of combination
in relation to those other atoms,” . '
* The article, on the introduction as above, proceeds
to consider the measure of atomicity, atomicity as a
means of classitication, atomicity considered in chemical
reactions, and, finally, atomicity as a means of deter-
mining the manner of the arrangement of atoms in com-
pounds. The whole article covers ten-pages of the
dictionary, and our quotation comprises a little less
than hslf & page of it. .

The Numerical Relations of Atoms. New Elements
Predicted.

In the following table the elements are arranged
in two columns, according to their even or odd atomi-
cities, and at the saine time observing the order of their
atomic numbers: .-

Artiads.

Glucinum,
Carbon,

Oxygen,
Magnesium,
Alundinum,
Silicon,

Sulphur,
Calcium,
Titanium,
Chromium,
Manganese, -
Iron,
Nickel,
Cobalt,
Yitrium,
Copper,
Ziue,
Indium,

Sclenium,
Strontium, *
Zirconium, -
Cerium,

* Lanthanum,

Molybdenum,
Ruthenium,
Rhodium,
Dalladium,
Cadmium,
Erbium,

Tin,

Tellurium,
Barium,
Tungsten,

Perissads,
Hydrogen,
Lithium,
Boron,
Nitrogen,
Fluorine,
Sodium,

Phosphorus
Chlorine,”

Potassium,
Vanadium,

]

Arsenic,
Bromine,
Rubidium,

Columbium,

Silver,

" Uranium,

Antimony,
Todine,
Ceesium,
Tantelum,
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Artiads, Perissads,
Didymium, 195
Iridum, = 1196 . :
Platinum, 197.4  Gold, 197 -
Osmium, 1992 ) y
Mercury, 200 .
Lead, 207 Thallium, 204

: Bismuth, . 210
Thorinum, 231

An inspection of this table shows that the elements
are brought into something like a natural relation with
each other. Where the atomic numbers agree in-the
two columns, there is a still further agreement in the
corresponding elements; the element ot even alomicity
is paired, or mated, with an element of odd atomicity.

Probably for each column there is a progression of

properties from the top to the bottom in the order and

1a the proportion of the numbers, and the discovery of

such properties is a fair and open problem. Also the
columusreadily break up mnto sialler columns or groups,
some of which have been recognized for a long  time,
Below are examples:
) I '
© Lithium, - 7 Glucinum, 93
Sodium, 23 Magnesium, 24 -
Potassium, 39 Calcium, 40
Rubidium, 854 Strontium, 876
Ceesiun, 133 Barium, 137
2. ,
Fluorine, . 19 Oxygen, 16
Chlorine, 355 Sulptiur, - 32
Bromiue, 80+ Selenium, 79'4
Todine, 127 . Tellurium, 128
And we add some of the most striking of the remain-
ing couples:

Silver, 10§ Palladiom, 1066
Gold, 197 Platinum, | 1974
Lead, . 200 Thallium, 204

The peculiar relationship of the attiads and perissads
Jin (1) i8 very striking. On one side are all the metals
of the known alkalies, and each is paired-with a metal
of a well-known’ akuline earth. Moreover, on ench
side there is a pluin progression of properties in the
order of the atomic numbers,

The stauding out, ur.paired, of hydrogen, nitrogen,
phosphorus, arsenic, antimony, and bismuih js very

» loticeable, tor these are the only unmated clements of

the perissad column. What is the explanation? Can
we bring them into relation with the fuorine and oxy-
gen group 7

- But there are many artiads which have no corre-
sponding perissads, and ig is very noticeable that so
mmany ol these occur together. [rom titanium 50 to
selenium 794 there is no pairing,

® Iy it possible that tliese vacant places are to be filled
by the discovery of new elements? That this question
has a fair foundation will be concluded when it is re-
marked what a very appropriate place had been reserved
for rubidium and cesium at the side of strontium and
Larium. If the theory here suggested i tenable, we
may continue the search for new clements with ¢on-
fidence, and we may know in advance something' of
their nature and properties. We may, for example
look for mrore alkali metals, and especially such as wil;
take a place between potassium and rubiviuu, between
rubidium und cesium, and below cmsium,

.

HO or H,0. The Atomio Notation,

Davron's atomic theory implied exact numerical re-
Intions Letween the atows ot different kinds of matter.
The_theory having been dceepted, there was no labor
more urgent among chemists than the determination of
the atomic numbers, for under these numbers luy untold
treasures of knowledge. Frow that time forward the
atomic theory and the atomic numbers have become
and. will ever remuin the foundation of our science and
our urt of chermistty, ‘Where would be our chemistry
without them? .~

Dalton made the first effort to determine the rela-
tive weights of some of the atums. But Dalton was a
philosopiter, and he had a gréat work ns reforter and
Instructor to perlorm; he had not the time nor the
aptitude for nice chemical analyses. His object was
to illustrate and enforce his siomic theory, and the
nlt:mbers he gave were sufficiefitly near the truth for
that. : .

Shortly afterwards’ the great Berzelius, than whoni
perhaps 1o one who has ever lived was better endowed
by nawre and education for the service, commenced a
systematic course of experiment and analyses, with the
view of determining with extreme exactness the true
atomic numbers. This work occupied the best j art of
his Jong and indubtrious lite, _Berzeliug' table of atomic
numbers is one of the noblest and most enduring monu-
ments which the patieace and skill of a single man has
ever reared. :

Dalton supposed an atom of water to be made up of

one atom of hydrogen and one of oxygen, He used

properly all the criteria of judgment he had, and made
o unstake. In his time it was posible to determine,
with considerable exactness, the relative weight of hy-
drogen aud oxygen in water, but there were not sufficient
data for deternaining the ratio of the number of their
atoms:—It was known that the total hydrogen was to
total oxygen, by weiglit, as 1 : 8; but there was then
no sufticient reason for fixing the number of the atoms
of each. - Dalton s atoins, like his aualytical data, were
therefore only temporary or provisional, and to be
set aside as soon us thetruth could Le more exactl
stated.  Berzelus satistied himself that the atom of
water i8 composed of three atoms, viz., two of hydro-
gen and one ot dxygen, and 50 he taugut, His criteria
of judgment were goou; in lact, nearly ull that we use
at,the present day.: But lus aitics, especially Gmelin,
assailed his reasoning with vigor, aud they prevailed,
To-day this truth, crushed to earth, is misen again in
new strength, and hereafter it will take its place among
our most impregnable dociriues,

The true atomic constitution of water being esta-
blighied, we respectfully suggest 1o the teachers that
they are unwise and unsafe if persigting in teaching a
false dbetrine. Why not cut adrift, with a single effort,
all' the text-books which are not based on the true
atomic notation?  The chemical world have been
searching for sixty years alter tuthful atowic numbers,
and now that weliave them, why should we hesitate
to adopt them? 4

The atomic notation Ties at the foundation of the -

modern chemical philosophy.  When it is accepted and
understodd, the doetrine of atomicity and the overthrow
ofrthe dualistic theory follow without an effort. In
the lizht- of the-atomic, notation, what was mystery
beyond the scrutiny of the greatest intellects becomes
simple facts which eunbe taught to children.

There appears to be a notion prevailing among those
whohave not studied the new chemical philosophy, that

_ wil) have taken up in the procéss of formation of iron

.and we are therelore able to obtain, under similar con-

“the gangue, This latter I believe to be comparatively

" honor to bring before the Lyceum,”

A Frozen mlxie; The Theory of Dew,
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oretbeds,—may this have been a dry or a wet process,
—mosc of the phosphoric acid, so that the iron ore pro-
per, it being considered a mixture of a pure compound
of iron with some gangue, or as the Germans call it,
“ begleiter,” will only contain a very small ampunt of
it. This amount of phosphoric acid, which necessarily
is contained in iron ores, will be less in the magnetic
than in the hematite varicties, inasniueh as the strong
combining power of the sesquioxide in the former has
been satisfied to some extent by the protoxide present,

ditions, a better iron from those than ‘we can from
hermnatites. .

* This slight amount of phosphoric acid in the iron
ore proper will enter-into the mass of metallic iron by
the prucess of reduction and smelting, and in combina-
tion with other constitucnts give it itg distinctive char-
acter. This small percentage of phiosphorus in metallic
iron I hold to be necessary to constitute it a good
article;; and I do not doubt that a less smount of it, as
in the case of iron made from somg miagnetic and titanic
varieties, will be substituted there by rome other sub-
stance, say su'phur or carbon, A difference in the
relative proportions of carbon, sulphur,.and phosphorus,
will change the properties of the metal in a way to
render it more or less adapted to certain practical uses,
As, however, very few exact analyses of metallic iron
exist, we lirst have to ascertain those proportions of
carbon, sulphur, and phosphorus, and their relations
to the changes theysefect in the propertics of pure
iron, before we are able to produce an iron of a certain
chara-ter by the mixing of diflerent ores the composi-
tion of which we know.

* We have also to distinguish two things, the phos-
phoric acid in the ore proper, and the phosploric acid in

easy to e!iminate and bring completely into the slag,

The proof of this,.and an attempt to remove an excess |«

of phosphoric acid that by some peculiarity of composi-

only the roof of thesmine, the blasting and digging is
all upward. :

The frozen ground extends neither to the top nor the
bot{om of the hill, but occupies the space between,
At We foot of the hill is a gorge in which there is &
streamof water in the early spring and late jn the fall,
In the neighborhood are other hillg, but the ice pheno-,
menon hias not been noticed in them, )

The particulars of this interesting: case are furnished
by Mr. Frank Dibhen, who has resided near the spot
for several years, The theary which he propeses seema
sufficient and eatisfuactory. Indecd, the statement of
the further material fucts will fhake the explanation
evident. It is only the northside of the hill which ig
frozen, the side on which the sun's rays never fairly
strike ; the frozen side is in the shade, The plateauon
which the hill rests is 10,000 feet above the sea-level;
and consequently the surrounding air is thin and dry.
Such air does not easily become warmed by the sun,
and thus assists very little in conveying warmth to the
shady places. Moreover, it becomes a positive cooling
agent by promoting rapid evaporation, and radiation -
of heat into space goes on freely through it. And to
sum up the whole matter, very little sup-heat directly
and fairly strikes the frozen side, and that, little is neu-
tralized by free radiation and evaporation,

In the neighborhiood of this mountain the clear sum-
mer nights are always cold, and when the proper pre-
cautions are taken, water may Le frozen with certainty
and economically.  Mr. Dibben has observed that the"
freczing of water under a cléar summer sky is due more
to the rapid evaporation of the water, than, as is stated
in many of the text-books, to the radiation of heat into-
space. The importance of radiation .in this case, and
in the theory.of dew and frost, is greatly overestimated.-

The Palring of the Elements a Test of the Atomie
Numbers, : .

tion or form may have enteréd into combination with || We propose the pairing of the elements as exhibited

the ore proper, will be the subject of another series of”
experiments which at some future time I will have the,

h

Near Georgetown, Clear Creek Co., Colorado, in
about the lautude of Washington, pretty extensive
mining operations are carried on in soil and rock which
are perpctually frozen. This trozen ground is put,
and probably the greater part, of a hill or mountain
which rises above the surrounding platesu only about
1.500 feet. During the summer the soil thaws to the
depth of o few feet, and sufficient to permit a good
crop of grass; in winter everything js solid. Three
mining tunnels or levels, of the length respectively of
250, 180 und 100 feet, have been led into the mountain,
anl gill no limit to the iee is reached. The mining
operations are, of course, not impeded by running
water, but in place of water the ice has proved to'be
about as great a nuisance. The rock is saturated with
ice, and the ice is abundant in the fissures. It is found
necessary to thaw out the rock as a preliminary to the
ordinary mining work.  Fires are therefore kept
bu: nig during the night, and in the morning they are
extingushed, and the mine cleared of smoke for the

workmer. . As it is practicable in this way to thaw

s

in the April SurPLEMENT as a new confitination of the "
modern atomic weights, and of the. ductsine of atomi-’
<ity. . " Lo
The fact of the pairing cannot‘%nicd, and it is 80.
conspicuous that it cannot be attributed to chance, No-
accidental mixing up of the names of the elements-

| would allow them to be brought out in two columns

with such extraordinary coincidences as our table
shows; if a deliberate attempt were made to pair the.
clements of even and odd atomicitics, independent of
the atomic numbers, it would result in a table substan-
tially such as we have presented, The purpose or the .
util'ty of the pairing i<, indeed, not sv evident ; whenit ~ -
becomes v, the pairing will be estublished as a natural®
“htw,
v The puiring does not appear to be the result of any-
of the known properties of matter, and is thus a new:
and independent phenomenon,  Any arrangements
based on it, and consequences deduced from it, may
‘therefore stand alone, and lave an independent foree;
they may serve to confirm or to refute, or to test other:
statements, .
Now the parring is exhibited by an arrongement de-
pending upon certain atomicities and atomic numbers.
I the pairing can be brought about only by certain ex-: ‘
act conditions, there is a peculiar vijtue in the condi-
tions, Ilere isa remarkable relation of numbers, atomi-
cities, and pairing, and these three facts are at the same

¥
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wer- 400 quite independent of each other, and neither is

= *eomprehended in anothér.  ere are fucts of different
sorts; obtained in diferent ways, and for different pur-
Foso.n, and which, when brought in conjunction, deve-
lop a new and remarkable relation. This new relation
-i8a confirmation and test of the authenticity of the facts.

The atomic numbers and the, doctrine of atomicit,

" develop an unsuspected harmony ; they are in beauti-
ful accord with other facts which were not known to
have any relation with them. Trath is always consis-
tent with other truth, and the very harmony is gome-
times sulficient to establish the truth. The atomic
numbers and the doctrine of atomicity are true, by
reason of harmony with the laws of gascous volume,
gpecitic heat, &c.; and now for the new reason that
they pair the elements among themselves, in accord
with their well-known properties.

_That new criteria or tests of atomic numbers are by
no means superfluous; is apparent when we observe
that the determination. of the numbers which are now
accopted has employed the best genius and talent of
the chemical world for more than fifty years, while the
material considerations which were the basis of all the
estimations were known or suspected {rom the begin-

—ning. It is only within the past ten years that the ar-
guments have been fully summed up afd a final Jjudg-
ment recorded. The recognized tests of atomic num-
bers are not altogether what is to be desired. Some
of them are, in certain cases, wholly inapplicable, or
even give conflicting results. It is only by a careful
comparison of all the facts in a cnse, and a process of
ing, that any number is established, . Morcover,
the fundamental facts rest upon the testimony of a
«vory few experimenters, and they cannot be verified
;- excepl ot great cost. The test of the pairing, although
ot 80 important as the other tests, i yet one that all
can easily apply and understand, and it may he that it
will secure the decision in doubtful cases.

. A Question in Mechanics,

WE have received a communication from Professor
Heory F. Walling, of La Fayette College, Easton, Pa,

. on the question in mechanics which we presented in

.the January supplement. The letter commences by
slluding to the origin of the discussion of the question,

».a0d to the fuct that mathematicians of eminence are

- still divided among themselves; asserts that the expres-

~sions MV and MV? are both proper, but independent
measures of force ; and then continues as follows:—

. “We may avod all confusion in this matter by
sdopting the modern expedient of giving different
names 10 the eune agent, in considering the different

- effects which it canser, If we define force to be that
which, wen asgociated with matter, causes it to move,
the appropriats : scasuro of quantity of force is ‘ quan-
uty of motion,’ or momentuin, represented by MV; but
when we consiller the work which is performed, or to be
performed, wo find it convenient to use a unit of
measurcment entirely different in its nature from that
of quantity of furce or motion; and when mzasured by
this unit, weterm the acting cause ‘poter’ or ‘encrgy.’

8 perf.rmance of. work may be generally defined as
the moving of ‘bodies, or parts of bodies, through cer-
ain definite spaces, against continuous ‘resistances,’ or
opposing forcee. - It may be represented in the form of

... M equation, thus—P=ps, proportional to. MV?, §

which P represents the quantity of power-or energy:

!

P, the continuous pressure, or its cqual, the resistance;
and &, the distance passed through,

“If any doubt should arise as to which measure is the
proper one to make use of, we have only to ask eur-
sclves what kind of effect: are to be taken into con-
aldicration. In all the operations in which muscular
power or motive power of any kind, acting through
machinery, is concerned, space effects are what we have
to' do with—that is, we have to estimate the spaces
through which matter is moved against opposing force ;
and ps, or its equivalent, MV?, becomes the convenicut
and proper measure. On the other hand, when we
consider the eflect of a uniformly acting force like ter-
restrial gravity (within narcow limits), in giving motion
to & body freely acted upon, we see that the force-
which becomes associated will be directly as the time -
~—that is, equal increments of force will be added in
equal times; and since we find that equal increments
of velocity are also added, we have F=#% proportional .
to MV : F representing the cntire associated force
the force develbped in a unit of time ; and ¢, tho timé. '

“ In applying these principles to any ‘question in
mechanics'—that of the railway-train, for instance—
it is only necessary to~state the question clearly, and
its answer is casily given. There are dircumstances at-
tending the motion of the train which tend to compli-
cate the solution of the problem, namely, the Tesistance
of the air, fiiction, &c.  Frictional resistance is a con-
sequence of motion imparted to molecules, by which
their lreat is augmented ; the resistance of the air is sim-
ply due to its inertis, and thus o large part of the power
of the locomotive is consumed in gpace effeets upon the
air, and the atoms or molecules of the rails, wheels
axles, &c. Having no exact means of determining the
aggregate amount of these motions, we can only ascer-
tain it by actual experiment. ¢

*We may, however, simplify the question’by cuppos-
‘ing the rails to have just sufficient inclination down-

balance the external resistances ahove mentioned, If
now, you would know the moning force required to
give the train a certain velocity, it is clearly measured
by MV, as shown in the previous editorial article; but
if you wish to estimate the work done in giving it this
velocity, or the work the moving train is capable of
doing, if rendercd independent of
the distance on a level, or up an inclined pline, it will
move against a constant resistance, this quantity must
be measured in units of its own kind—that is, of ps
proportional to MV?, . ’.' "
“In estimating the amount of coal which must be con-
sumed to perform a cettain amount of work, we may
suppose that the effect is due to the Jalling together of
the atoms of carbon and oxygen, increasing the mole--
cular motion or heat of the compound atoms of earbonic
acid thus formed. . This motion is transferred to tho
aqueous molecules, converting them into steam ; the
molecular motion of the steam imparts motion to the
piston of the locomotive, and, finally, to the train itgelf.
‘he sum of all the atomic weights, or rather attractions
multipli d by the distance through which the atoms .
have falien, is the amount of work which they are capa-
\ble of doing. Henee the power thus generated is meas-

quantity of coal consnmed.

“We perceive, to sum up, thnt&g}xiie MYV ig the true .
measure of pure force, a3 an abstruct quantity, ps or

~mechanical operations."”

\

wards in all parts of the train's progress to exactly

the locomolivo, a8

ured in units of ps, and is in direct proportion to the*

MV* is the proper measure for power to perform all -

Crirvicar Nuws, |
June, 1569, §
hd

lnhomtory, and are as complete as the small quantity

-.of material used in the work would allow. It was im-

practicable to defermine the contents of gases and
or¥ntlic matter. © An examination under mirg favor-
able circunistances will shortly be made, and it is con-

|

American Supplement, | 339

fidently expected that in some of these waters a notable
amount of the rare alkali metals may be found. The
names ot the top of the table designate the stations as
represented on the railroad titwe-table,

4
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Tho Aurora and the Telegraph, '

Oy Thursday evening, April 15th, there was ‘the
most brilliant auroral display that hns been seen in
this hemisphere since 1859. ~It was attended with the
phenomena which usually characterize these oxhibi-
tions. The telegraph was in all parts of the country
affected to such an extent as to render tliem almost
ugless for two or three hours. Mr. Dolan, the night
manager of the Western Union offive, at 145 Broadway,
reports that the strongest effects were sliown on the
wires running east and west. The-atmo<pheric current
was yery strong, and .affected the instruments very
much like a large main battery on short circuits, The
battery was taken off the wires between this city and
Boston, and for a quarter of an hour business was ex-
change on the-auroral ¢'reuits, e auroral current

* was very heavy west of Buftalo, but was le-s marked

gouth, and the printing instruments between New

.. York and Washington worked well throughout the

evening. The first interruption to the wires in this
vicinity occurred on the Lng Island wires, and imme-
diately afterwards the effect was thrown on the wires
runuing east. The reports from other offices are of
similar character.— The Telegrapher.,

Again on the aftcrnoon of May 13th the aurora
manifested itsclf in distarbing the telegraph, and busi-
nesy was seriously interfered with, and, a3 before, es-

ccially on the .lines running east and west. The fol-
owing statement is copied from the Washington Re-
publican : ** About twelve o'clock yesterday auroral
currents became quite observahle upon the telegraphic
“wires, and rn[)idly increased in force until they infer-
fered materially with the working of the lines, hnd at
times ‘entirely stopped the transmission of despatches,
The effect of these currents was lelt upon the wires of
the Western Union Company all over the country—
especially between Philadelphia and Pittsburch and be-
tween this eity and Lynchburgh, Va.—both of these
‘lines being worked with considerable facility upon the
auroral currents alone, the galvanic batteries having

. been detached.

‘“Some of the wires between Washington and New
York were also worked in the same way, and ‘Mr,
Marean, the chief operator of the day force, succeeded

in an interesting experiment, viz., the .substitution of - -
areturn wire for the ordinary ground circuit, upon
which the same phenomena were observable ag when

the ends of the wire were connect-d with the eurth, -~

The interruptions continued unul between six and
s:ven o'cloc?(, when they entirely ceased, and during
the night the wires worked as fincly as ever. :

“ There are several questions which will sugrest them-
selves to the savans in regard to these demionstrations,
among others whether the mountaing over which the
two lines most affected pass hud any influence in in-
ducing an excessive auroral currenf to pass. The
Philadelphia and Pittsburgh line was the first to dis-
cover that the auroral current could be used in trang-
mitting messages;, and has upon all occasions of itg
presence had more than an average of these favors.”

The Pairing of the Elements,

" Tur table of paired elements which appeared in the
April SuppLEMENT, and the remarks we made about it in
the May SurpLeMENT, have attracted considerable atten-
tion among those who are intereste] in chemical phi-
logophy.  The prevailing opinion appears to be that the
pairing, which at present may not be regarded as any-
thing beyond a curious fact, may be found at last to be
allied or dependent upon some as yet undefined law of
matter. | .

Of the letters which we have received upon the sub-
jeet, the following is the most important : o

“Your remarks on’ atomic weights in the April
Number of Cuesticar News have suggested to me the
enclosed table, You perceive that I have put the dif-
ferent elements at heights representing their atomic
weights, and thoese of one series in columns together.
The regularity observable is certainly a very rude one,
But considering that every difierent combimation of
molecular elasticities (as shown by spectral lines) must,
give a new set of chemical properties, and considering
that only about sixty elementary substances, out of the
myriads which there might probably be, are known to
us, we ought to expect no more accurate a clnssifica~
tion of them than could be rmade of the animal king-
dom, if only sixty animals were known, -

~
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“You will perceive, however, that the atomic
weights seem to arrange themselves on the diagram-in
patallel ahelving lines. Also, that there is a correspond-
wnce batween the series of art'ads and perissads which
have the highest atomic weight—that is to say, Na,
X, Rb, Cs, Tl, on the one hpud, and Mg, Ca, Sr, Ba,
Pb, on the other, inasmuch as they form strong bases
and eroxides, but no suboxilés or ucids, A corre-
spon(i)ence i8 also to be traced between the two series
having the next highest atomic weights; that is to say,
~F, 0 Br, ], and 6, 8, Se, Te, inasmuch as they have
a strong tendency to unite in simple proportions with
the members of the two groups just mentioned, form-
ing definite and distinct compounds, and also. form

strong acids with oxygen, but never bas:s. There is

also some correspondence between the next highest
groups on each side, that is between N, P, As, Sb, Bj,
and C, Si, T, Zr, Sn, Pt, inasmuch a8 they form acids
which unite in the most complicated proportions With
bases, putting types at defiance, and also (as fur a8 the
higher members of each scries are concerned) have
some tendeuey to form weak bases. '
_ ©71 also notice that there is a much greater difference
in chemical characters between K and Na (not isomor-
phous), between Fi and C! (the fluorldes being very
. insolubld), between N and P (N1Os being monobasic),
- "between b and S, between C and Si, and between Gl
and Mg, than between any other two adjacent members
of their respective series. Also that the maximum of
resemblance is between As and Sb, Br and I, Rb and
. Cs, Sr und Ba, 8e and Te, Zn and Cd.

% Finally, thereis, as you point out, special resemblance
between elements occupying corresponding places in
the series, a8 between Cand B, O and F1, 8 and P, Ca
and K, Se and As, 8r and Rb, Ag and Pd, Au and Os,
T1 and Pb, &c." -

The table sent to us was drawn off engineers' profile
paper, aud is somewhat easier to be understood and to
be verified than the engraving. The engraving is,
bowever, a faithful copy of the original, excepting the
ruled lines. The profile paper and the cross-section
paper of the engineers is ex| cedingly convenient for
preparing similar talles and charts. .

Our correspondent’s table, besides being a very ad-
mirable exposition of the facts of pairing, at the same
time illustrates almost everything of value which has
been written on the classification of the elements and
the numerical relations of the atomic weights, It will
well repay & careful study.

There is one point on which we suggest a different
view from that of oug correspondent : the probable
number of the elements. I8 not our classification at
present—of perissads and artiads, paired groups and

_paired individuilé—about ag perlect and satisfactory us
any classificaion of natural history ? Qur clagsification,
80 far as it goes, is good; and is there plainly room for
new classes or new individuals? In our last we sug-
gested that it might be agreed that some of the un-
paired elementsare endowed with both atomicitics, and
thus be paired with themselves.  The suggestion (by
no means & new onc) is applicable especially to iron;
manganese, chromium, copper, and mercury. Iron,
in FeS,, is an. artiad; in Fe,0,, may it not be a
perissad ? Dr. Odling says, *The ferroys and furric
atoms have distinct chemical properties, and form dis-
tinet series of compounds, which differ more from one
another than do the salts of ferrum fiom those of
alumininm and bismuth, So great indeed i3 the differ-
erce that, had we been unutquuinted with the methods

of converting ferrons and ferric compounds into one
another, we should never have suspected them to have -
contained the same metal, or ¢ven similar metals” If

Perissads. Artiads.

B
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it be determined that the pairing is an order of nature,
and that the known elements are near y all paired, and

that the known groups appear filled,swe ought notto

expect many new elements, 7 -
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