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,ARAGO'S PLAN FOR PROVING THE TRUE THEORY 

OF LIGHT. 

Among the papers published in the Smithsonian 
Report is a translation by Alfred M. Mayer, Professor 
of Physics, Pen nsylvania Collegp, Gettysburg-, of a 
very clear essay on the velocity o tlig-ht, by J\f. Delau
nau', of the Institute o(France. From this translation 
we eKtract the f()\!owing account of the plan proposed 
by �r. Ara"o for determining experimeutally the long 
dispnted question whether light is an emission or an 
undulation. Ar�z:o's eyesight be:ng- impaired, he 
WllS uuabled to try the experiment himself, but in 
1850 the trial was made by M. Faucault, also by MlII. 

Fijeau and Bre"neL, these g:mtlemen having first ob
tained the assent of Arago, before proceeding with 
an experiment sugg:esteol by him. . 

The firot step in this direction was the most (lilli
cult to make, anfI it required all the (larin� of I(enius 
to attempt it. We linll it in an experiment projected 
hy Arag-o, ant! cOlllmunicated to the Academy of 
Sciences 01' Paris (luring- its meetin� on the 3d of De
cember, 1838. In the project it was not as yet pro· 
posed to measure the velocity of light, but simply to 
compare the velocities with which l;ght movps in air, 
or in a liqui(\ such as water, or bisulphide of carbon; 
it was propose.l to fin,l by experiment which of these 
two velocitie;; was the g-reater, which would decide in 
an irrefutable manner between the two systems im
agined by physicists to explain' opticll phenomena, 
viz:-the system of emission and that of viuration or 
undnlation. We cannot do hetter than here allow 
Arago to speak fbI' himself. The fbllowin,g is what 
he says in the Ilolie�e printeel in the proceedings of 
the meeting-:-

" J propose to show in lhi� l'oillmunicaticn how it 
is pllssihle to decide, unequivocally, whether 'light 
be COlli posed of little particles emanating- from radia· 
ating bodies, as Newton supposes, and as the greater 
part of modern geOl)leters admit; or whether it is 
simply the result of the undulations of a very rare 
and very elastic mediu:n which physicists have 
a�reed to call etlier. The system of experiments 
which I am alloul to e\<',"<:1'il>o will no longel' permit, 
it seems to mp, to hesifJlte h"tween th(>�,) two rival 
theories. It will deci.h' m((thematically, (I use de: 
signedly this expression); it will decide mathemati
eally one of the grandest and most dehated questions 
01 natural philosophy. 

" B!'si(Ie', my commnnicatil)u is thl) iultilling of a 

sort of enga2:t'lI1ent to lhe Academy I accepted at 
one of its last secret �iltings. 

" J discussed the admirable method, by the aid 'of 
which �fr. Wheatstone attempted the solution of the 
problem of the ve;ocity of electricity over metallic 
cOClductors. I had hardly terminatf>CI the enumera
tion of the important results obtained by that ing-e
nious physicist, when seveml of our members, whos() 
names are authority in such matters, stated that my 
report was fitr too "1pprobativp. 'In supposing it 
well determined, the interior limit a�signed hy lIIr. 
Whe!l.istone to the velocity of electricity will not 
have,' said one, 'any marked influence on the pro· 
gress of the s<liences; besides, limils of the same 
or.'ier, and even mOrel extensive, can he deduced in
dir!�cUy from various plectric or magnetic phenome
na. As to the method of the revolving mirrors, it 
does not seem to be susceptible of application, but 
to the simple questions already studied by thp- in
ventor.' T tried to refute this la,t opinion. I be
lieve myself tha� the new instrument, suitably modi
!led, would lead to results that lIfr. Wheatstone was 
DOt aware ()f. I already foresaw th'lt, 'lI't'n i II sup
pOSing it inclo�e,l ill the narrow limits of a smaU 
room, it conld serve to llleasure the comparative ve
locities of lighlellnoving through air and through a 
liqnid. I was not slow in learning, and without 
having hardly the right to ue astonished or to com
plain that my assertions hall heen received with in
credulity. Nevertheless, I intelHl to vinelicate it to· 
elay in all its part�. 

"Principle of the method :-Let a ray of Eght fall 
upon a plane polished mirror; it will ue reflected, as 
every onp knows, in forming with the surface of the 
lllirror an angle of rellection exactly equal to the 
angle Gf inl'idenee. 

"Let, Ug now snppose thaL the mirror turns 
through an arc, II, uronllel the point of its surlace 
trom which the reflection takes place. If this motion, 

for example, increases the quantity, a, the orIginal 
angle oJ I1Icidence, it will diminish as much tlte 
o "iginal angle of rf'flccUolI. The latter will, thert'fore, 
after the displacement of the mirror, be smaller than 
the tirst by the quantity 2a; thus it must be increa�ed 
2a to render it equal to tlte new angle 01' illcidence; 
hence that angle increased 2a will give the direction 
of the reflecteel ray in the second position of the mir
ror; amI thus the ineident ray remaining the same, 
an angular motion, (t, of the mirror occasions a double 
angular motion in the reflected ray. 

," This mode 01' re�soning applies as well to the 
case where the motion of tlto mirror, acting in a con
trary direction, woul(l diminish the !lrst angle of in
cidence. The pr,nciple is, therefore, general; and 
it is also tl.at of all reflecting nautical imtrUlnents. 

" The reflection from the plane mirrors can serve 
to project the luminous rays in all parts of space, 
without, however, altering the relative po�itiolls; 
two rays parallel belbre reflection; those at lirst in
clined to each other 1 minute, 10 minutps, or 20 min· 
utes, etc., will form precisely the same angle after 
the reflection has deviat!'CI them. 

"Instead of a sinq;le ray, let us consider two hor
iwntal rays setting out from t/l'O neiglibor{n:t points 
si',uated in f he SaUl() V(lrtical. Admit that they strike 
on two points of the median linll (also vertical) of a 
plane vertieal mirror: Suppose that this mirror re
volves on itself uniformiy amI in a continiIOus man
ner aronnd a verti&l axis whose prolong-ation coin
cides with the median line just mentioned, the direc
Win in which the two horizontal lines will be reflected 
will (lepeml evidently upon the mOlllent fhey lIIay 
reach the mirror, since we have snpposed that it 
tlirns. If the 1/l'O I'({y .. 'have set out Simultaneously 

.!i·om tlie two cOlltigllOIlS points, they wlll also reach 
si multaneously by the mirror. Their reflection will take 
p13ce at the smile illstallt; consequently in the same 
position of the turning surface; consequently' as if 
that surface was stationary with respect to them. 
Theretore their primitive parallelism wtll not be 
<:banged. 

" In order that .the rays which primitivefy were 
jlarallel may (liverge after their reflpction, if is necps
sary that one of them shoulel arrive at the mirror 
lat�r than the otIier, It i.i necessary that i/i.'its 
courSe from the radiating point to the rellecting and 
turning surface, the velocity of the ray should be ac
er lerated, or IV hat will he prpcisely f he same thing, 
it Is necessary (the velocity ot the first ray remaining 
constant) that that of the second should experience 
a diminution. It is nece�sary, finally, that the two 
rays should he reflected one after the other; and, 
consequently, from two distinct positions of the mir
ror, forming with each other a sensible angle. 

" According- to tlH1 theory of emission, light moves 
in water notably faster than in air. Accordin� to 
the wave theory, it is precisely the opposite which 
t.akes p:ace: the light moves faster in air than in 
water. Suppose that one of the rays (the upper ray 
lor example) has to traverse a tube tilled with water 
belore it strikes the mirror. II the theory of elinission 
be true, the upper ray will be accelerated in its pro
gress; it will reach the mirror first; it will be reflect
ed before the lower 1"<',)'; it will make with it a cer
tain angle, and the direction of the deviation will be 
such that tlie iower ray will appear in advance or the 
other, that it will appear to have been deviated more 
by the turning mirror. 

" Circumstances remaining the samp, let us admit 
for a moment the truth of the wave system. The tuhe 
of water will retard the progress of the upper ray; 
the ray will arrive at the reflecting mirror after the 
lowerray; it will be re.flected not the first, as :n the 
former case, uut the second in order, and from a po
sition of the polished reflecting face in l1(lvance of 
the position it had when it reflected the npper ray a 
moment befo:e; these two rays will make with each 
other the same aegle as in the other hypothesis, ex
cept (and we should well remark it) the deviation 
will take place precisely in an opposite direction; the 
upper ray will now be in advance, always indicating 
thus the (lirection in which the mirror revolves. 

"To recapitulate: two mdiating points, placed 
near each other on the same vertical line, flash in
stantaneously belore a revolving mirror. The rays 
n'om the npper point cannot reach the lhirror until 
at't{'r traversiug a tube filletl with water; tho rays 
from the second point arrive at the mirror IVithout 
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meeting in their cour�e an:' other medium than air 
To be more (lefinite, we will suppose that the mirror, 
seen from the position the ouserver occupie�, turns 
from the right to thl> left. Well, if the theory of 
emission be true; if light be material, the upper 
point will appear to tI,e {PJt of the lower point. It 
will appear to the l'igM, on the contrary, if light re
sults Irom the vibrations of an ethereal medium. 

" Instead of two isolated radiating points, suppose 
that we in�tnntaneously present to the mirror a ver
tical luminous line. The image of the upper part of 
this line will ae formed by rays which have traversed 
the water; 1 h" image of the lower part will result 
from the ra�s which have throughout their whole 
course traversed thp air. In the revolving- mirror the 
image of the.::<ingle line /I.'ill appeal' broken; it wi1l ue 
composed of two vertical lnminous lines, of two lines, 
which will not be prolongations of each other. 

" ThE: upper rectilinear image, is it behind the one 
below? Does it appear to the let t ? 

" Light is a body. 
" Does the contrary take place 'I The upper image, 

does it show itself to the right? 
" TArlht IS all. III/ilululiol/. 
" AU that procedes is t heordically, or rather spec· 

ulatively exact. Now (Ull<\ here is the delicate point), 
it renllins to prove that, notwithstanding- the prodig
iou. velocity of light, that notwithstawling a 1(elocity 
of190,000 miles a second, that notwithstanding the 
small leng-th that we will ,be obli!'ed to give to the 
tuhe filled with li(IUid, that, no',withatancling the lim
it{'d vdocities of rotat;on (hat the mirrors will hav{', 
the comparative deviations of the two imagoes, to
wanl the right or towarcl the lel t , oj' which I 
have elpmonstrated thp existencp, willlJe perceptible 
in our instruments." 

Arago then enters into the most minut" details of 
all the parts of the experiment-tile wloclfy oj' rCl
tation that can be given to It mirror, the "isiuility 
of the image formed hy lig-ht after having traverse] 
the necessary length of liquid, the posihility of re,duc
ing that length of liquid, or the velocity' of rotation 
of the mirror by employing simultaneously several ro
tating mlt'ror3 from which the lig�t would he Sllccess
i\'ely reflected, and also in substitutin" for water bi
sulphide of (,I'.rbon, which acts more powerfully on 
the velocity of light., are, on his part, tlie object of a 
thorough examination. H" then terminates thus:-

"Suppose in the experiment that T propose to 
execute we make use of t'lectric sparks, or of lights 
sucessively screened anel u nscreened by the us .. of 

rotating disks, as their emissions should only last 
during- a lew thousandths ot a sP,(',ond, it may happen 
that an ouserver, looking in thn mirror (rom a g-iven 
(lirectio:l, and with a telescope of limited field, will 
only by chance perceive the light. To thill I imm!'
diately reply that in renewing very otten the appari
tions of light-every se�ond, for example-that if, 
iustea(l of a single mirror, we rotate a vertical prism 
of eight or ten facetR, that with the concurrence of 
several ou,ervers, placed in difl'erent directions, anei 
each with his tele�cope, we cannot fail to have nu· 
merous and clear apparitions of the reflected rays. 
But these are details on which I sbaH not dwell to
day. I will reserve fbI' another communication the 
exposition of the system of expp.riments in which we 
will render sensible, and in which we will measure, 
to a certain degree, the absolute velocity of light 
without having recourse to celestial phenomena." 

Before proceeding further in th() peru�al of the 
essay of J\f. Delaunay, it i� necessary that all who 
have not given e;;pecial attention to the study of 
recent optical research, and who desire to appreciate 
the beauty and importance of the remainder of this 
essay, should understand ,why light should move 
taster in water than in air according to the emission 
theory, and slower in water than in air according to 
the undUlatory theory. This is not explained by the 
anthor, and w:thout this knowledge it is impossible 
to appreciate the excellence 0 f these classical experi
ments or Arago, of Fizeau, and of Foucault. 

We would advise the above class of readers to 
study the points here spoken of in the" Lectures on 
the Undulatory Theory of Light," by Professor Banard, 
Smithsonian Report for 1ilG2. In the admirable 
"Traite de PhYSique," uy Daguin, Paris, 18,,2, and 
in Pouillet's " Trilit df' 7'1111.'<if}lI(,," will!!" fOJ1lHl (le
tailed accounts of the apparatus mentioned in this 
essay, illustrated with engravings. The origina 
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memoirs in the transaction of the Academy of 
Sciences of Paris ,hould also be continued. 

PATENT-oFFICE DECISIONS. l of the invesligatlonA on the subjeet, remarkll-
Application for patent 101' Improvemf'nt In steel-facinO" A n animated diRcn��ion, balled uron a long series 

vises and various other articles of iron. " of researches, ensned between Bouesin!!�ult nnd Yme, 
S. C. Fl'ssenden, for the B om·d.-The anplicant s�ys:- the latter c'mtendln!! that plants could ab�orb nltro

" I do not claim the brazing procMs of itsdf; neither gen fr?m the atmosphere nnd fix It !lS a part nf their 
do I claim the hardening of steel by heating It, and organ.lsm ;. the former con�ending that the nltro!!en 

clIar1cillg Wheel -This invention consists in a re- subsequently suddenly cooling it . BI:t what I do claim cont�lI�ed I!J plant� W"� derlyed either from ammonia 

RECENT AMERICAN PATENTS. 

. . . . as my invention is, the combination of the two process-lor mLnc aCId. ThIS dISCII"'ICn was .Ull procpedlnll" 
volvlDg type wheel arranged In a sUItable handle Il1 • es of brazing nnd hardening the piece of Rteel, or fac-, when Mr. Lawes and Drs. fJilbert and Pugh published, 
combination wilh an ink roller in such a manner I ing, with that of so firmly holding the fa,clng picce of l In �he "Memoirs of the Chemical Society of London," 

. .,. 
, 

.. I steel to the iron while the hardening process is being 186.1. Ruch a complete and elaborate se!ies of re-
(hal hy carrYlll" the type wheel over the co,er of a I c:1rried on, as to prevent the displacement or escape of' scorches th�t �hem.ists came to the concl!-lRwn that the 
be ll, orover any other surfaces, the types Oil the wheel the brazing metal trom between the contiguous sllr- mtrogen eXIstlll� III plants was not derIved from the 

. I . • .. d th k' f . bb - faces against which it mw be." The Examiner rejects atmosphere as nitrogen. T�ere. can be no doubt t.ha1. pro( uce �n Impl es� lOn , an . e mar lOgO ,t . X or the application; first, on the ground that the specifica- �he ge.neral tendency <if SCIentIfic as well as practIcal 
other artIcle can ue effected neatly and distmctly tion presents no patentable feature; and Recond, that II1vestIgatlon. �s above stnte�. prov,es that it is �ost 
"ith little loss of time. The ink roller is composed the patent already granted to the applicant, No . H.739, probably �!Ilder the for� of llItrIC aCId, oj.' more so m a 

. . ,  " . ,covers all the·improvements which he claims. state of llItrates, that mtrogen pE'netrates Into plant�. 
of a hollow cyltndncal re,erYOlr perlorated WIth smalt We have compared the Letters Patent, No. 44,739, anet becomes one of the . essential . elements of the 
holes and surrounded bv a strip of cloth or other ab- with the application now under consl(teration and we tormatlon of albumen, .fibrm, legumm. or other nltro
Sortl�nL material, 80 that the same )'s capable of fail to perceive that the specification In said' apnlica- ge

b
n

l
ated substances whIch are found existing in vege-

tion is Rimilar to any specIfication In the former"'Let. ta es. 
holding a sUj)ply of ink for a large number of im- t.ers Patent, and for' which the patent was issued. It An atom of ammonia is composed of three atoms 
pressions. The type wheel is provided with yielding Is well put, that, il! the Lt;tters Patent. t)le invention of hydro,gen an::l oue of nitrogen N II and as an covered consIsted m brazmp: and hardelllng the steel . . ' . ' 3' 
rims or flanges lIJade of india· rubber or other elastic under one and the same heating of It, such as may be atom of nitrogen IS fourteen tImes as heavy 3S an 
material, so that the types can be depressed on the requisite for efl'ectin!! the melting of the braz!ng metal atom of hydrogen, the proportion by wei!l:ht is three 

,. t b k d 'tl th "t j' t . to accomplish the brazing. .1 f h d t f t f ·t A SUI' ace 0 e war e WIl e re<lUlSI e orce 0 pro- In the new process. the tempering of the steel tacing pounu s 0 y rogen 0 our een 0 ill rogen. m-
duce the desired impression, and a colled or other of an article iR not accomplished under the heat pro� monia contains more nitrogen in prollOrtioU: to its 
sprin�� is applied to said type wheel, in such a man- duced by brazin� of !he f1tcing to the article. but after weight than any other com(lound. Nitric acid is . the process of brazmg has been comnleted. and the . ner that It carries the same back after each impres- steel is in a soft state. the article is filed and finished. composed of nitrogen and oxygen in the atomic pro-
sion to the starling point, and thereby the types are. To harden the steel facing rpqulres a re-heating of portion N 0-, and as the atomic weiO'ht of oxygen is 

. t 'th th . 
k II . i the article. Under ordinarv circumstances this wOlt'ld h 

0 • " 
'" 

brought III contac WI e lD ro ers and supplIed be destructive of the brazinz. as it would melt the 8, t e proportIOn by wel ght)s forty pounds ot oxygen 
with the requisite quantity of ink for the suusequent brass, which would run out of the joint. to fourteen ot" nitrogen. Dr. Calvert concludes that 
impre�sion; and, furthermore, the type wheel re- EVidently t�e one process is not the same with the the nitrogen is first taken from ammonia to form . . . . . . . . other. N. clmllls t)161t he has discovered a procesR by . . . . . . 
a(!Ju,ts Itself III the reqUIred POSItIon for starlmg. which this 10sR of tlie brazing is prevented, which is mtnc ,acid belore It enlers mto the combinatIOn of 
Horace Holt of No. 2M Broadway New York is the both novel and u�efnl. He d<)scribes this procesR. It plants. He says-
in ventoI'. 

' " �����c1fo�0 �i.r�;iz�oi���a ;�£e�1�����; ;h�l�tb�l�� i� 
Checking tile Recoil and OperatiiiJ and Painting cause them to retain the brazing in position between 

them,' , 
(.'annon.-Much time is lost in the ordinary method It is true that ".the-mere matter of clamping-articles 
of controlling, by means ot friction, the recoil of together for any purpose is not new;" but the matter 
h R' f h t' d '  of clamping them tog-ether for this purpose, although eavy guno, m consequence O le Ime consume III very simple. apparently, is new. 
tightening and relieving the compresscrs wh'ch It was tleld lJy Mr. Chief Justice Marshall, in David 
Produce the required friction lIuch danger is al"o 11 •.•• Palmer. 2 Brock 298:-" Th�t it was not every 
. . . 

. . • .' chanf,re of form or proportion whIch was declared to 
mcnrred III workuJg heavy guns on lJOal'd of shIps I b� no discovery, hut that which was Rimplv a change 
<luring uad weather at sea because the compressors of form or proportion, and nothin."r more. If by chan.!!-

. . ing the form and proportion a npw effect is produced, must be reheved III orJer to roll the gun out after there is not simply a change ot form anel proportion, 
being loaded. Any suJden lurch of the vessel while but a change of /irinciple. The qupstion will. be, 
the compresoers are thu' relieved e de s th therefore, whether the change has produced a dIfler-, ' , r n r e gun ent effect. 
uncontrollable, and endangers the lives of the gun- . Here the clamping is t'O a certa.in degree aecompa
ners as well as the safety of the gun and carriage. nied by certain effects which eould not otherw ise be 

. . . produced,.and wIthout which there would he no lm-
Milch difficulty and danger are also experIenced III proveme11t, as alleged. By the nffidav!t.s of experts, N. 
training-or pointing heavy guns on board of ships I "hoWR. mO,."OVCl·. that hi" proci,." is in its results as 

t' I I d" b I th Th b' t f th.' dpscribed by him in his application. par ICU ar Y ullng al wea er. e 0 �ec 0 IS In the opinion of this Board, the decision of the 
invention is to overcome the difficulties thus enum- Examiners In this case should be reversed. 
erated. In order to save the time lost in tightening Wa�hington, Dec; 20, 1865. 

and relieving the present friction gear of gun car- THE USE OF AMMONIA AS A MANURE. 

riages, a rotary compressor is employed, kept under 
constant pressure, composed of a serIes of circular It is a curious fact that plants cannot obtain the 

metallic disks secured to an axle which passes through nitrogen that they need from the atmo�phere, but 

the side frames of the gun carriage, this axle having that this element must be supplied bj! costly manur

attached to it pinions, the teet:l of which 'York into ing. What m'akes this fact so curious is, that only 2� 
toothed racks boiled to the inside of the gun slides. per cent of the substance of plants is nitrogen, while 
Between the metallic disks are inserted wooden ones this element forms the prinCipal portion of the at

fixed within a cyUndrical box made of brass or iron, mosphere-'T6'9 per cent. Furthermore, plants ob

the circumference of which is provided WiLh .coge. tain their carbon, which forms about half of their 

Into 1 his toothed cylindrical box wheel is geared a substance, prrncipally from the atmosphere, although 

pinioll, which, by means of suitable haud gear, fll- the prollOrtion of carhon in the atmosphere is not 

ahles the gunners to run the gun in and eut; and by mo:e tha lJ o�e:1'eventh of one per cent. The ex�la

it the box wheel may also be instantly locked, and natIOn or thiS IS of course to be found in the relatIOn 

the movement of the gun carriage thereby checked. of the chemical affinities. 

at any time. The training or pointh;g the gun is Of all the eighty elements at pres.lOt known, ni

effected by means of a toothed rack attached to the trogen. has the. fl'eblest affin�ties: It h
.as no desire to 

slides upon which the gun carriage moYes, said rack enter'mto u.lllon or comhlnatlOn WIth other .suu

being actuated by a pinion attached to the lower end stances. It IS the old bachelor-the re�)use-the sol· 

of It vertical shalt which the gunnerd turn round by itary among elements. It prefers to exist in its tree 

means of winches and cog wheel8. John Ericsson, uncombined state, rather than in comhlnation or 

of New York City, is the �nventor. union with any others; and it; in exceptional cIr
cumstances, it is induced to comhine with other ele
ments, the slightest calise is sufHcient to hreak up 
the union and restore nitrogen to its free anrl inde
pendent existence. In the atmosphere it exists in 
company with other substances, hut though with 
them it is not of them-the association is a mechan
ical mingling-not the close union of chemical com

Wood-tenoning Machine.-This invention consists 
in so arranging the 'cutler heads of a wood-tenoning 
machine, that while they can be adjusted with regard 
to each other, to any thickness of lenon which it is 
desired to form, they can be, after such adjustment, 
brougbt to any position with regard to the end. of 
the board or plank upon which. they are to operate 
without disturbing their relative position with regard 
to each ot'1(r, as previously adjusted. H. B. Smith, 
of Lowell, Jlfass., is the inventor. 

Glas� J[ald Board/or Plau·s.-Messrs. 0. F. Bur

ton, 01 this cil.y, and L. B. Hoit, of Cedar Falls, 
Iowa, obtained a patent through this office', on the 
9lh illSt., lor making mold boards lor plows, ot glass! 
'The idea is quite novel, but we are toid that on the 
prairies thpy have becn lested with the best Vractic!\1 
results. 

bination. 
Before nitrogen cau enter into the constitution of 

a plant it must be induced to combine with some 
other element which will carry it in. A plant may 
·be perishing for want of a few grains of nitrogen, 
and though three-fourths of the wind that fans its 
leaves nre consUl uted of this element, not a single 
particle can iL drink in to save its existence. '1'his 
was long ill llispute, hut lJOW see lJls to he seWed. Dr. 
F. Grace Calvert, in a recent ledure belore tlJe �o
ciety:of Arts, England, after a very learned sun,mary 

© 1866 SCIENTIFIC AMERICAN. INC. 

If the converRion of nitrogen int 0 nitric acid, under 
the intluence of certain mineral subst.ances, has been 
known by its results for a long- period in what is called 
the nitrificntion in the walls of our dwelllnjZ:s. still the 
demonstration of the conversion of ammonia Into 
nttric acid is the result of comparatively recent re
searches. 

The mo�t interesting- serieR of researches published 
on this subject are thos·� due to j\[. Millon, which you 
will find in the "Com.pt�s Rendlls de I' Aeademie de Sei
eneAS. 186�," in which he has shown: that the prol.uc
tion of niter Is In rntlo with the quantity of vegetable 
mat tel', especially humic acid, that a 80il contflinR, and 
that the most favorable land for the production nf niter 
Is .that which is called mold by gardl'ners. He further 
ascertltined that if h" made a mixture composed of 
ordinary earth, 20 P:l.rts. a�hes 4. mold 3, the produc
tion of niter was most active. and also that the oxygen 
of the air had a great lnftuence on Ite productton, con
vertl� the ammonia resuItin!t from the decay of the 
organic matter into nit.ric acid. � 
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,Viirili"'ltiOlt. Pnrt:q. { Bartl!'" .... ..................... 20 
Soil Ashes . . .. ......... ............ 4 

Decayed manure. .. . .. . . .. .. .... � 
Quantit.v or Niter. Upp�r layer.. . . ................ 440 

Middle layer .... . . ... ..... . .. . . ... . . . . 441 
Bottom !:tyer .. . . . .... ... . . � . .. . ... .. . . 009 

From the above yon will g-ather that in the upper 
part of a bed (one meter in dept.h, nnd comnosed as 
above shoW\l) there is far.more niter th:tll in t.he lower 
portions of it. These researches of M. 'fl1lon thr('w 
much light on those published some yeaN! sine" hv �f. 
Bon��ingault, who n,scertained the rate of proportion� 
of niter that existed in varlotlg qualltl<'s of �ol1" and 
also the Inftllf'nce of mannreel land on the pro·�uction 
of niter in Roll". Thus. M. BOllssln�ault found that the 
quantity of niter In non-m'tnured lanet, wns a mere 
t.ra.ce; in uncnltivnte(lland there were from 1 to O·� In 
1.000 partg of soH, while in cnlt.lvated Ianel, pn" In 
highly-m'lnured !!rounet. 1� P'tl'ts In 1.000. HI' ft.1-tner 
observed thlt ir he m'tnur"d n. plecp of lnnd. ,fter 7 
days there were 12 part� of niter per 1.000 ; In 11 doys. 
81 part.s; In l'i d:tvs more, 211; in IS (l'tv� more. 280; 
and In H d'vs further, 260; and then the quantity de-
creased ra pidly. 

• • 

Continental Te)ea-ra.,.hic Convention. 

An im)JPrial decree ha� jllst been publl$hed in 
Paris promul!ra.tinl! a convention, concluded 'in May 
last, betwe'\ll France on the oue part, and 'Belgium, 
Austria, B�den, Denmark, Spain, Greece, the city of 
Hamhurg, Italy, Holland, Portugal, Prll.sin. Rns
sia, Saxony, Sweden and Norway, Switzerland, Tur

key and Wurtemberg on the othe", and which has for 
ItS object the organization of ihe entire telegraph 
l'Iystem, and the establishment of a fixed international 
tariff. The dispatChes are classed under three 
heads-those of the StatE" or Governmental dIspatch
es, those connected with the PU1)lic service, and, 
lastly, private telezrams. The tariffs will affix the 
amount;; to be received by each country as regards 
transmission, receipt, and transit. The ratifications 
have ueen exchang�d hetween all the powers, with 
the exception of Greece, Portugal, and Turkey, ill 
which there has been some dE>lay, and the convention 
was to come into operation on the first day of the pres
ent year. This al'�'angement will he of essential �el'

,vi.::e to the C01!lIilCrcial world by doing away w ith in
consistencies, an.1 s('tting up a. regula.r anr1 tixcd 
scale of charges. 
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