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SCIE N C E .  


in  order that  the effect of jar should not cnter 
into the experiment. They were then loaded 
with, respectively, in each set,  95, 90, 85,  80, 
75, 70. 65, 60, 55, per cent of the avcrage ul-
timate strength, a s  already determined. This  
was done in November, 1881. Since that  
date ,  n number llave broken, as  follows : -
Effect of prolonged stress.-Swedish iron wire. 

sariguinis-honlinis, however, has  been very 
fully and  conclusively nlacle out by Dr .  Pa t -
rick Manson, of Amoy, China, in  the Cus-
toms medical reports, published in Shanghai 
by the orcler of the  inspector-general of cus-
toms. Dr. ilIa~lson cliscovered the parent 
Filaria in the mosquito in 1878, and has since 
published several admirable articles, giving the 
results of his experiments ; which, i n  the main, 

Per cent max. 
static load. 

-

'rIlS WIDER STRESS. 

..-- ---

IIard wire (unannealed). Soft (annealed). 

80 dayn. 

35 day^. 

17 monthii, ut~broken.  

91 daya. 

Unbroken. 


T l ~ u s ,mire loaclecl with hut  6.5 per cent of 
the breaking-load, a s  usually determined, brolre 
after being subjected t o  s t rejs  for a period of 
fifteen months, when annealed;  while h a d  
mire carr j ing 85 per cent of the ~nas i rnum 
t e m p o r a v  loacl remains unbrolren after seven-
teen months. I t  is  seen that tliese results a re  
the same in Irinil as  those obtained by Vicat, 
and  confirm the collclusion that  heavily loaded 
iron, n j  well as  other nietals and the woorls, 
are  liliely to  yield ultimately uiicler loads that  
are  sustained for short perioclb of time with-
out apparent injury. This  fact has been 
a n i p l ~proven by earlier investigators, as  well 
a s  by tlie wri ter ;  hut  the difference above 
observcci, between hard arid soft iron, has, so 
far a i  the writer has been able to  learn, nevc2r, 
until now, been disco\-ered. 

Although the experiments of whicl.1 this is  
the first are  not 3 e t  co~lcludecl,this discovery, 
if such it  prove, has secrned to be of sulficient 
importance to  justify this note. 

R. EI. TIIUILS~ON. 
Hoboken, N.J , h p r ~ l22, 1883. 

E L E P H A l V T I A S I S ,  O R  FILARIA D I S E A S E .  

DIL. A. F. -1.ICISG, tleari of the faculty of 
the Natioilnl meclical college, has recently 
citecl a number of curious coinciclences he-
tween the habits of the mosquito ailcl the 011-

served phenomena respecting malaria. Tilere 
are, howerer, fatal objections to  a111 theory 
that  would connect the two : tlie coincidences 
rather indicating that  the germs of both develop 
i n  similar places. The  connection of the mos-
quito as a n  intermediary host i n  the full 
life-clevelopnle~lt of the haernatozoijn, Filaria 

a ,  feniaie (nat. 8ize) ; h ,  head and neck (X 55 diam.) : c, mil; d ,  
free embryo (X 400 diam.) ; e ,  egg cor~tainingan embryo; f, 
egg, with niulbrrry clenvnge of the yolk ( x  360 dlam.) --After 
Cubbold.) 

have been independently confirmed by D r .  
i\Iaclierixie of the Lolldo11 pathological society, 
Mr. T. R. Lewis in  Inclia, Dr .  \I7. IT7. Myers, 
Drs .  T. S. Cohholcl, TV~icherer, Bancroft, 
Araujo, ancl others. 'l'he facts have a n  ento-
mological bearing, ancl are  of great scientific 
interest and practical importance. 'rlley may 
he briefly s tated a s  follows : -

I n  1872 Dr .  T, R. Lewis first annouaced 
the cliscovery of tile immature or larval hae-
matozoon. to  which he gave the above trinomial 
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t enn ,  iri the blood ancl rn,ilir of pelsons alllict- 
eel wit11 chyluria. Tlle mxtruc forin mas first 
clesc~ibecl by  Cobholcl as  Filalia Eancrofti, 
i n  1877 (LORC~O~Lluncel, Oct. 6 ,  1877).  A s  
fouild in the 1jnl1111, tlle p:lreat Filaria emits 
her y011ng in the lyiliph-stream. Tlie yonng 
Filaria is an elongate, transparent, xrcry active 
creature. mcnsaring Jr"x ,-". It ~nalces its 
nrny from the lympii to the hloocl, mhere, Iio~v- 
ever, i t  seeins to  undergo no glon th or cle-
vclopment. I11 this i ts  i1e-v-l)oril s ta te  it  i s  
enclosed in a, delicate. t r a ~ l s p a ~ c ~ i t ,  aild ratlicr 
loosc t ~ u l i c  or cyst, and is fo~u~lcl in the blood 
of patients nffcctccl nit11 elcphniitiasis, hut  
only clm.ing tlic night. Tliis cliscnsc is n ~ a n i -  
fcst in  a tliiclc, li\ id, tubercnlatc, aild insensi- 
ble conditioa of t h r  skin. aliin to  leprosj.. I t  
is cncleiilic over the Inore thickly populated 
and tropical l~ortiolis of tlic globe, nncl, in its 
x~arioas forms, is .\ er\; painfi~l,  rcsl~lting ill clc- 
fhrinity, and not infi.cquciltly in death. Tht. 
best autholities novv hclicve tllnt T arions clis- 
eases of t l ~ c  1) inphatic J essels and glnncls -
as aricoqe groin gl:~ntls, ly1n1111 sc ro t~un ,  ele- 
l)lianti:~sis, and c h y l ~ ~ r i n -  a lc  lpathologically 
o ~ l cant1 tlic same. :11ic1 a re  clue to  1l1c presence 
of this I?ilrnin, n iiicli has, i11 fact,  beell reeortl- 
ecl from Soot11 Europe. ,\sin. ,-\ustr:~lin, and 
Brazil ; T)r. iPrnr!jo ha\ iiig re~if iet l  a t  I3nlli:l 
i ts occllrrcnce in tlie ~ n o s c ~ l ~ i t o ,  ant1 o t l ~ r n . i s e  
confi~mcd tile c ~ b l c r ~  of Mansoil nnilntions 
o t h e ~s in different l ) n ~ t - ;of t l ~ e  no l id .  

Bcfore the j o ~ u i ~ gFilarinc can niulcrgo tjicir 
ihll clerc~lol)mc~li,tllej ]nust first entrr  the 
ired- of the fcninle mosclnito (Culcs  mosqrlito) , 
nhicll sucks tlicln ul) in her noctrtrnal nttnclis. 
Witllin tllc 111os(j11ito tiley cle~elop in fiom f i ~ e  
to s ix claj s ,  :rnd 11pon the clcnth of tlii>il- host. 
or befole, pa,5 illto n n t c ~  f i~cyn~~utccl  theb j  
mosquito for l ) ~ l r [ ~ ~ s i ' L O f  nreo~ ipoiition, nncl 
t h u i  retrtrlic(1, i)y drinlcing, to  tile 11~nna11 
stoinach, f ~ o m  ~l i l c ' i ithey malit, tlizlr n :IF inlo 
some 1) ~uplinticIessel, mlicle. tile scvcs mect- 
iug, the k ~ ~ ~ a l c  forleinai~ls ,  pcrhaps. J ears. 
giriilg birth to  a t t i \  e yoong. 

I n  tllc C ~ l s t o ~ n s  foi tlLc Iinlf- iricdical ieport 
year c~ l t l i l~g  21, 186-3.I n t p l ~  pul~lisherl, ^ \ I a ~ c h  
:untl but rcccntlj i c c e i ~  ed in  this roailtrg-, Dr. 
AIn~\so~lg i ~r s  the r e s ~ ~ l t sof solne later obser- 
ati ions nllicli :we fn11 of interest. I t  seclns 

tlint t h r  pelioclicitj in tlie Filaria disease hns 
110connection either r i t h  tcml)cratt~re, ntmos-
plieric plessurc, 01 light, 1111t mnst h e  looketl 
upon a s  a n  nclnptatio~l of the hn l~ i t s  of' the 
parasite t o  tliose of tlie mosquito. 'I'lic con-
ditions for the ingress of the Filnriac into tlie 
ci1c111:rtion nppenr to  be tie\-c1ol)cd ortlinatily 
during tile last few hours of thc tralcirlg stutc, 

ancl the parasites nre elimiiiatecl clrrriiig the  
last few lionrs of sleep. Ulliler orclinarg- con- 
clitions of s lecl~ing or  making, tho e1nl)ryos 
enter the circulntion every cvening, increase 
until miclnight, 2111ii cli~ninish a s  morning ap- 
proaches, until tlicy entirely disappear, and 
are  not Co~mtl froln nine a.ar .  to  s ix r.v. This  
perioilicity of the parasite is  inclel~endent of 
pnrtnrition in the p a r e i ~ t ,  ns rel~rocluctiou is 
continnet1 d~i r ing  tlie twenty-four lionrs. 

Tlie i~nl)ortnncc of thus tracing t o  their truc 
s o ~ ~ r c ecliseascs hose origiil has long becil 
involvecl ill mystcry cannot I)e overesti~riatcd ; 
and thesc facts ~x~oulcl seeill to  g i r c  atltlitioilai 
reasoils for the filtering of drinliing-n-ater, and 
the usc of niosqnito-bars, in all tropical co~un-
tries. Dr .  J I a l ~ s o n  suggests tliat tlic facts 
asccrtaincd ill this conutaction may lead t o  n 
pobsil)le fr~turta csglanation of tile cli~irnal in- 
tcrlriission :lac1 lclnissio~l of fex crs of the aptic 
class. T h e  moi t  interesting conclr~sio~lstha t  
have becn forced npon Dr. 3Lansol-t are. tliat 
the presence of tlie pnrnsitc in  tlie 1~nrna11 
b ~ i jtloeu not ally* s or necess:irilj ploclncc 
tli>rase : niitl that ,  whc11 disease is p~odncecl,  
i t  is by cxccptio~lnl o~-iparous relprocl~uction 
instrat1 of' the oriliilary \ i ~ i l ) n l o n s  mode. 

\a-e gi\  H his conclusions in  his on 11mords : -

" In  tlie instances in  x~li ich tile pnreiit worm has 
lieell discilveretl, she was fuitnil it, lyr~iphatic ~ e s s e l s  
on the  ciislal side of tlie glands. This  112~s bec.11 sliowii 
to be i n  lnnrly it' not  in :dl cases lier 11orm:~1 habitat. 
l I e r  progeny, therefore. n r ~ ~ s t  trayel :~lolig tlie affer- 
en l  ve~se ls ,  tllroiigh tlie gl i~nds,  ailcl so o n  to the 
tlloracic diict, ancl tlletlce illto t h e  blood. Tlre long, 
sillllons: aliil po~verfitl body of tlle etnbryo is well 
adapte~lto perform this joatnry. I:nt srlpl?o>e: instead 
of this ~ i i n i i ~ r c  etnbryo, nn orunn is li~uncllcd into the  
Iy~llph-stl'eanlpreiilnLurel>-, :r~iil before tlre contairled 
embryo 11:~s si~ficierltly esle~iclotl i1,s cllorio~l, the11 
this p:tssivc ovitw rn11.t ceitairily l)? arrestetl a t  t h e  
tirst lpinpliatic glnlitl to  n-llich it is carried by tlie 
advanciriq ly~npli-current. I t  Inensares 7';,"X-::,,i'/7 
~vliereaij tlic ontstrctclieci c n l b r ~ o  is only about ,ijij,,'' 
in  tlialiieter. li;is rlluch too Ial-ge to pas3 tile glands: 
and tile embryo, rolled up  ill its choriorinl envelope; 
carillot aid itself. Tt beconies, in1 fk~ct, a n  einbolus. 
No\\-, Eilnri:te are prodig io~~s ly  3lyriacls of prolific. 
young :we cspellcti iii a very short  time. I have 
xvatcii~d tlie proccss of partiirition ill t h e  ~ n i r i i ~ t c  
Pilaria corri  tor.quati. Every femsecoritls a. perist:~ltic 
coi-tti,actiol~,begiilning loxv ( l o r n  ill the  a t c r i ~ i c  liorrls, 
auil estenclit~ji to tllc vngirin, expels sorne twenty or 
thiyty enil~ryos. If this process of pn~, tnr i t io~l  occurs 
1xenl:tturely. or perist:tlsis is too vigorous, ant1 e s -  
telltls to a point Iligll up it1 tlie utel,iilc hor r~s ,  where 
tile embryo has not  yet coriipletcly stretched its cho- 
rioual eilvclopr, then ova are  erpellccl. 'I'hcse, a s  
they ren,cli tho gla~icls: ~v11er.e t h r  afferent lyrnl?hatic 
brealis u p  illto finp capillnry ressels, act as e~nboli ,  
and  plug up tlie lyn~pli-clli~ii~lels, after another, one 
iulltil tlic fluid t h a t  carries thern can no  longer pass. 
I n  this n7:l.y t h e  gland or g la~lds  directly coi~iit,cted 
with the  lpmphatic i n  n.liic11 tile abort ir~g feniale is 
lodged are thoroughly obstrl~cte:l,  b ~ i a s t o n ~ o s e s  for 
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a time will aid the passage of lymph; but the anasto­
mosing vessels will carry the embolic ova as well as 
the lymph. The corresponding glands will then, in 
their turn, be invaded; and so on, until the entire 
lymphatic system, connected directly or indirectly 
with the vessel in which the parent worm is lodged, 
becomes obstructed. 

" T h i s , I believe, is the true pathology of the ele-
phantoid diseases: 1°. Parent Filaria in a distal lym­
phatic; 2°. Premature expulsion of ova; 3°. Embol­
ism of lymphatic glands by ova; 4°. Stasis of lymph; 
5°. Kegurgitatioii of lymph, and partial compensation 
by anastomoses; 6°. Kenewed or continued prema­
ture expulsion of ova; further embolism of glands. 
This process, according to the part of the lymphatic 
system it occurs in, the frequency of its recurrence, 
and its completeness, explains every variety of ele-
phantoid diseases." C V . R I L E Y . 

INTERNAL MOLECULAR ENERGY OF 
ATOMIC VIBRATION.1 

T H E object of this paper is to examine at length 
the relative amount of energy which a molecule may 
possess with respect to any small degree of freedom 
of motion which its atoms may have as to each other. 
The theorem of the virial is applied to this motion of 
the atoms; and it is found, that in a molecule of a 
perfect gas consisting of but two atoms, which are at 
a mean distance, r, from each other, and which suffer 
a "small displacement whose mean maximum ampli­
tude is dr under the action of elastic forces, the energy 
of atomic vibration, will be to that of translation par­
allel to any assumed direction in space as dr to r. I t is 
further shown that this result is of such a character 
as not to be restricted to molecules of two atoms 
merely, nor to atoms which are attracted toward their 
mean position by forces varying simply as the first 
power of the displacement; so that the result arrived 
at is of a general nature which may be stated thus : 
the energy of interatomic vibration depends upon the 
atomic displacement within the molecule, and in 
such a way, that, when this displacement is a vanish­
ing quantity compared with the dimensions of the 
molecule, then this energy of internal vibration is 
a vanishing quantity compared with the energy of 
motion of the molecule as a whole. 

This result is in confirmation of the results ob­
tained by the author in his previous paper upon i An 
extension of the theorem of the virial, '2 etc., in 
which he expressed the opinion that the results there 
obtained led to the conclusion, that " i n case partial 
constraints not amounting to the loss of entire de­
grees of freedom are introduced, the energy will no 
longer be equally distributed among the co-ordinates, 
but will be influenced by their constraints." 

This being in direct contradiction to the conclusions 
which have been deduced by Boltzmann and by Wat­
son from the discussion of the distribution of energy 
by the method of generalized co-ordinates, an exami­
nation is made of the point in this hitherto accepted 
theory from which the contradiction arises, and an 
error is pointed out in the method of employing the 
fundamental expression for the distribution of veloci­
ties. The error is of this nature: the law expressing 
the most probable distribution of velocities with 
respect to any single co-ordinate is the same as that 
of the most probable distribution of errors of obser-

1 Abstract of a paper upon a further extension of the theorem 
of the virial to the internal molecular energy of atomic vibration. 
By H. T. EDDY, Ph.D., Cincinnati. Read before the Section in 
physics and chemistry of the Ohio mech. inst. April 26, 1883. 

2 Sc.proc. Ohio mech. inst., March, 1883; SCIENCE, p. 65. 

vation, and contains a single arbitrary constant, to be 
determined by the observations themselves. I t has 
been assumed that this constant is the same for each 
co-ordinate, which is, in effect, assuming the very 
point to be proved. I t is here pointed out, that doing 
this commits an error of the same nature as is done 
in assigning equal weights to unlike observations 
without first showing that their weights are equal. 

The computations made by means of the virial 
show conclusively that the mean energy (i.e., the 
weight) is not at all the same for one degree of free­
dom as for another; and, in order to find how one is 
related to another, it will be necessary to take ac­
count of the forces acting, as has been done in this 
paper and in the previous one. 

This extension of the theory leads to numerical re­
sults in close accordance with observed values of the 
specific heats of gases, and their ratio, without pre­
vious knowledge of these quantities for any gas; thus 
computing these quantities for the first time solely 
from the general equations of mechanics. 

ON THE DEVELOPMENT OF CHLORO­
PHYLL AND COLOR GRANULES. 

T H E view has been generally entertained, based 
largely on the admirable investigations of Arthur 
G-ris, that chlorophyll-granules are produced by direct 
differentiation of the protoplasm of assimilating cells. 
Led by his study of certain protoplasmic bodies in 
the cells where nutritive matters are stored for future 
use, and following out a suggestion made by Schmitz 
in his recent work relative to the assimilating bodies 
in certain Algae, A. F. W. Schimper (Botan. zeit, 
Feb. and March, 1883) has made a detailed examina­
tion of the origin of chlorophyll-granules, which in­
dicates that the views of Gris are erroneous. At the 
points of growth examined by him, Schimper uni­
formly found that well-formed granules already exist, 
and that, from, subsequent division of these, all the 
chlorophyll-granules are produced. From these, and 
not, as heretofore believed, from the differentiation 
of the protoplasmic mass in the cell, arise the gran­
ules which later, under the influence of light, take 
on their characteristic color. One of the most in­
teresting cases reported by him is that of Azolla. 
The point of growth at the root contains bright 
green chlorophyll-granules about as large as those in 
the older parts, and in these granules the process of 
division is to be distinctly traced. 

In those points of growth where the tissues are as 
yet free from color, he has been also able to follow 
the division, step by step, up to the production of 
complete green granules. The bodies from which 
the granules are produced are present, likewise, in 
all points of growth of seedlings. Just here is 
found the most interesting feature of this investiga­
tion. From these bodies, which he wTell terms ' plas-
ticles,' come three classes of protoplasmic bodies, 
somewhat resembling one another in shape: namely, 
1, the chlorophyll-granules, or chloroplastides; 2, 
the starch-formers, which, with the allied white or 
colorless bodies, he calls lencoplastides; and 3, the 
bodies which possess colors other than green (for 
instance, the granules in petals and the like), to which 
he gives the name chromoplastides. To illustrate 
this from a single case, we will allude to Impatiens 
parviflora. The very transparent cells at the point 
of growth contain plainly visible leucoplastides. In 
cells of the same age they are of the same size, often 
constricted, always sharply defined. These can be 
traced by plain transitions into chloroplastides on 
the young stem and the zone of forming leaves, 


