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S C I E N C E .  


pared with the analytical metliods and more flexible 
notation adopted by the followers of Leihnitz. 

Tlie Leibnitzian notation, although originally con- 
nected wit11 the doctrine of infirlitesin~als, has now 
been universally accepted; so that we must inevitably 

dx

denote an absolute velocity by and a relative 

d?/ 
by ;<?. ~l~~ questioll \vhicll i s  still, as it, 

seerlls to us, debatable, is these sylr,bols shall 
be defined ( I 0 )  by the conception of a velocity, ( 2 O )  as 
limits of finite differences, or (3O) as the ratios of ill- 
firiitesimal differences. The second coarse arose as 
a protest against tlie logical difficulties iilvolved i r l  
the conception of infinitesimals: it labors under the 
disadvantage of attaching iio separate rnearlings to 
the synlbols dz: dy ,  and d t ,  and thereby loses much 
of t>lle advantage of the Lcibnitziar~ notation. Tllis 
rnethod is best exemplifietl in the excclleilt treatise 
of the late Dr. Toclhu~~ter.  011the other hand. the 
t-.~nploymentof the notion of ri~tcs in tliefanrlanrental 
defir~itiorls enablrs us to give to the dctaclied syml~ols 
ds, dg, arid d t ,  definite nieanings wliicli arc not of 
neces~ity infiilitesimal. 

I t  ttppe:us to 11s that this rllctliotl of pycscntillg
blle subject is better adnpled than that of linlils to tlic 
11u1,poses of elementary iiistructiori. \ire tlo riot at-
tempt or tlcaire to diiperlstt with the ~ t s c  of lilnit.~, 
as tllc following ilnotation frorn o ~ t rpreface mill 

" Tile ilistinction between the vie\\. of thc diWerentiai ci~lculuh 
her? yvesanted, and thut found ill lnost of blie ctnndartl works on 
the so l~ j rc t  Ilitliel.to pnblished, may Lic si:itctl tliu.. : the iicrir- 

at ire ifi i~hiiiilly Ijeiilled as ti10 l i ~ i i t  ~ I i i c l i  the iatio of the 

iiliitc qunntitirv l y  and 2s approachcb when tlichc q~~anl i t i cs  
:ire indefi~iitely diminihhcil. TT'llcll thin Adinition is employed, 
it is necrss:lry, before proceeding to 1;incmatical apyiicationn, to 
Iwore tliat tlliii limit in the menanre of the relative rates of z and 
y. Tn thiv \\~orl< the order ih reversed; that is ,  d l ,  nllrl dy are so 
<ieAneAthat their rntio in equal to the ratio of the r c l a t i ~ c  raton 
of :r and y :and in chapter xi., by cipplying the usual lnctiiod of 
evnli~ating indc'trrminatc fori!>s, i t  is nliown tliat the limit of 

when la i, dimini~lied intlefinitelg, is equal to thc ratio 
AZ 


clear that the term 'raw silk balls ' really nieaut co- 
coons, "as it might apply to tbetwistedhanlrsof reeled 
sillc, and tlie tern1 ' cocoons ' was in use at  that time." 
To tliis it need only be said, that, in the literature of 
the colonial prriotl. cocoons are frequently designated 
by tlie term ' balla,' or 'silk balls.' For instance: -

" Removing your bral~cher from tlie tubles, and your sill<e- 
balk or  bottonies from the bwnches 5 dayer after the worke is 
ucrfeeted, tile bitlls are then to be n1:lde eiectioli of for suchseed 
i s  yu11 "ill preserve for the 5-rlar fo l lo~~i r ig .  Bonoeili ilnd Dc  
S e r ~ v s(lo l~otlr agree tli:~t tilere slionld be proportioned 200 balls 
f i ~ r~ I I ?ounce of seed, the balla male and female." 

o,, the other lrand, ill a ,"idely extellded readill$ 
tile subject, I have nlet with the term c balls 

as reelerl silk ill any form; alld I llave no 
reason to believe tllat reeled was nlade into balls. 

yo,,, critic relnarkq, sccolltlly, u is certainly not 
jllstifiable to assutne tllat tlle cocooris mere necessari- ly  fresh, as tlley are llol llandled lnarketed.n 
?'hey are so hal1dlcd marlteled at day. 
statistics production ill E ~ ~ a,icl ~ ~co,lntries
aistricti al.e corllpiled, btLqed tile of fresll 

~h~ commerce i l l  tllen, is large. 
tions of marliet-l,ricrs appear, dlIring tire 
in trade reports and joul,l,al*. For i11st;~irce: in the 
A n , l i t e l c 7 ,  of Jlme 30, ?S83, ulltler the head- 
iIIg,  ' pris :~ ~ a r c l l ~ s9des cocolls F~~~~~~~~ des 
cocolls ~ ~ ~ l i ~ ~ ~ ~ , ,  sort of infor-there are I,agcs of 
mwtioli; ancl it is so well rulderstood as l o  
freshcocoolls. that no srJecial designation is for  
them: they i r e  simply *' cocorls.' -indeed, I am as-
sured, on goocl authority? that it is only freshcocoolrs 
that go from the producer to the filatures: even if 
' cholied,' they are acconnted fresh. 

I s  it not justifiable to belleve that estimates of the 
weiglit of cocooiis protluced ill Georgia, and of what 
was sent to the filature there, n7ere similarly made: 
that is, that they referred to fresh cocoons :' This 
view of the case canle to me only after months of 
researell and final good fortune in tracing the origii~ 
of an  historical error. Until then, I Elad accepted 
without question the current histories in their ac-
coluits of sill< production in the colonies. My expla- 
nation ~.ecoliciles their strange discrepancies: beforc 
refusing it, slioi~ld not soille other solution be offerecl:' 

2. 'I'lrnn tiit. vmployment of limits is put  OK until we are IsVhile diffcrilig wholly from tlie conclusions of your
,L article as to the causes of failure and cessation of silk- <, 

],rcpared to hho~r  that the limit hav a defiuite valae, capabii, of 
expieusion in IL l a ~ ~ g n a g ealready familiar to tlie fitudent." cnltnre in this country, I should not have troubled 

yo11 with a rcplv to criticisnls on 111-jworli, lrad they 
not contained the imputation to which, with great 
regret, I have cleemed it necessary to refer. 

War. C. TVYCRORIT. 

Rainfall at Amherst, Mass. 
Tlie morltll of February, 1884, starids alone up011 

the meteorological record of Amherst college in show- 
ing an average cloudiness of seventy-seven per cent 
of the sliy. During the forty-two years mhich this 
record covers, in no previous case has the clouclineso 
of a month averaged more than seventv-four per 
cent; i n  only five cnses has it reached scbenty; th' 
range generally being between forty and sixty, and 
the mean alinost exactly fifty. 

The fact that cloud4 and f o ~  gatlier only in air con- 
taining particles of dust, which has been scientifically 
demonstrated, suggests the question, whether the vol- 
canic dust from Krakaloa, which in higher air gave 
to us the brilliant evening slries of Ilecember last, 
may not, in its gradual descent toward the earth, ha7 e 
reached in Februarv the lower level. in which oar  

Our experience has been, that the student trained 
by this inetbod fincls no difficalty i n  passing to the  
en~ployn~elitof iirfinitesiruals, in obtaining the differ- 
entials which are required in the mechanical appli- 
cations of the integral calculus; for exarnple, those 
reqnit,ed in the determination of rnoinents of illertia, 
resultant attractiolls, etc. 

.T. &I.111~~.  
W. W. JOHNSON. 

1:. S,.naval :\cndcmy. 

Silk-culture in the colonies. 
I n  your review of my census report on silk-inanu- 

facture in the United States, your critic talres issue 
with me as to the amount of silk raised in the colo- 
nies. He declares that there is a tendency on my 
part "to depreciate the quantity and quality of silk 
produced, -a tendency which is natural, and cloubt- 
less unconscious in an agent of manufactnrers." I n  
support of this grave iu~putation, your critic adduces 
two points on nhicll he  disputes my proof that cer- clouds are formed, and l~ave  bepn tlie cause of this 
tain estimates, hitherto accepted as relating to raw u1lprecedente-J ncc~mnlntioll of them. 

sillr, really refer to cocoons, and probably to fresh S. C. S N E T ~ I .  

cocoons. He says, first, that  I by no means make it \ruberst, >fas?. 



