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motion as is possible for a molecule of a solid reaches 
a masiniurn value wliicli can only decrease, ~vlierher 
the amplitutle of tlie oscillation be increased or dimin- 
islied, and tliat tlie only \Tray in wl~ich  it is possible 
to increase the mean kinetic energy of tliis I;i~ltl of 
niotion is inipart sufficient a d ~ l t t i ~ n a l  to energy to 

cliange tlie rnotio~i into oneof complete rotation. By

sllcli a process, greater freedom of niotion is given to 
the nioleculcs, and a large arnoumt of energy becomes 
potential. 'l'liis is regarded as esl)laining t l ~ e  phe- 
nonienon of liquefaction. 

I t  is sliown by an estencled niatliematical cliscns- 
sioii of the cohesive forces and resi>tance to cotripres- 
sion, by mliicli niolecules hold eacli other at  mean 
fixed distaiices, tliat tlie mean lcirletic energy of the 
vibration of molecules about tlieir liiean positio~ls also 
lias a rnaxirnnnl value ~vhicli can only be illcreased 
by reniovittg them to such mutual tlistances that tlie 
cohesive forces no longer act. I n  tliis process a l~rme 
amount of ellergy also becomes potel~tial. ~ l i i s y s  
regardecl as the rationale of the phenome~ion of 
vaporization. 

I t  is further shown, tliat, on tliis theory, it miglit 
very readily occur tliat tlie specific heat of a liquid 
should a t  first decrease, and then increase, as Kowla~id 
lias proved is tlie case with water, but that the spe- 
cific heat could not a t  last decrease. 

The cause of tlie relatively large specific heat of 
most liqnids is treated. I t  is siiowli tliat tlie tlistri- 
bution of rotary velocities in free rotation, sucli as tlie 
molecules of a liquid are supposeti on tliis theory to 
have, is sucli tliat the atonis of sonre srnall per cent 
of the molecules in any given mass must be torn 
asunder. TVliat per cent of the liqnitl may be thus 
dissociated mill clepend upon the temperature and 
constitution of the liquid : it being s~naller for the 
simpler liquids, and increasing with tlie temperature. 
Electrolysis is an  evidence of tliis action. S~lcli  tlis- 
sociatioti sufficiently accounts for lhe gene~,ally high 
specific lieats of liquids. 

There is a general qualitative accorclance of tlie 
tlieory with observecl specific heats. A further con- 
firmatior. of the tl~eory is four~cl in the clear es-
pla~iation i t  affords of tlie existence of a critical 
temperature, above which a vapor is uiicor~densable 
by preshure a l o ~ ~ e ;  for, wlieii tile niean lcinetic energy 
of all the niolecules of a liquid acquires a value greater 
than the maximurn possible in a liiluid state, tlie 
licluid is not orlly vaporizecl, but necessarily becomes 
an  uncondensable gas, arid reniains so. 

G E R M S  A N D  EI ' IDEJ1ICS.I  
AFTERa brief historical slietcti sl io~+inp the idea 

that certain diseases, and especially marsh-fevers and 
the plague, are caused bv the entrance of minute liv- 
ing organisms into the body, to he a ~ e r y  oltl one, but 
one which, until nrithiri a f e ~ v  years, has had no es-
perin~ental proof, some definitions were qiven of the 
term3 now used in discus~ion of this subject; and the 
word 'microden~e,' nieariing 'little livinq tiling,' was 
proposed as a general designation for tile minute liv- 
ing D ~ I  Theticles found in alniost all air or water. 
m&xlemes incl~icle t l ~ e  ~Tficrophytes,or mi~lute  vege-
table organisms, and tlie A+ll.lic~ozocc, -the ~nicrozomes, 
tile bactelja, microbia, micrococci, etc. Tliel,e is at  
present no evidence tliat any mieroderiles are derived 
from any source otller tllall otller livillg organisms, 
nor that tile sllecial micropliytes mllich cause vari-
ous processes linown as fermentations or putrefac- 
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tions ever develop into the higher forms of fungi; 
altl~ougli tliis is still an uiisettletl question, arid there 
is sonie reason to tliilili that seine of tlie liiglier f t u~g i  
mag act as fcrriient,.;. 

Tlie ~ x e v a i l i ~ ~ g  opinion at  pre5ent is, that t,liere are 
ninny diffe~.e~it ltincls of mic~.ojihytes, each having 
special powers, a11t1 that encli call only propagate its 
own k i ~ ~ t l  tirne.witliin a certain l i ~ ~ ~ i t e t l  

Dnt it is also probable, that by cllanges in natriment, 
temperature, etc., cl~anges in their liabits and porrers 
may be produced tlirougli n a t ~ ~ r a l  selectio~~. These 
changes are so coti~ideral~le as to cause them to ap- 
pear ti) be ilewspecies. Tlie germ theory is, that  cer- 
tain diseases are due to tlie presence ant1 propagation 
in tlie system of rriinute orga~~ihrns which linve no 
1)a.rt in its natural ecoiio~ny. The word 'gerrn,' Iiow- 
ever, is often errortrously applied to intleper~dent 
organisms wliicli originate ot~tside of the hotly itself, 
sucli as the particles in \7uccirie lynipl~ mliicli are not 
rnicropliytes, ant1 can hardly be called independent 
organi~ms. 

The tiiseases caused by large and comparatively 
well-kno~vri orga~~isnis Such are are called parasitic. 
sorile varieties of skin-disease; as ring-worm, or tlie 
so-called lire spots, t l ~ e  fuiigcs foot of I~ldia,  and tlie 
clihease 3f tile ear due to the growth of a peculiar As- 
pergillus. A new dihease of this kind is tile so-called 
actino~nycosis, due to a f~tnyus  which forms tumors 
near tlie angle of tlie jaw, and ~vliicli causes death 
wheri it becornes grneralized. 

An  accot~rlt was then given of the organisms found 
in splenic-fever, relapsing-fever, cl~iclcen-cliolera, lep- 
rosy, etc., ant1 tlle nietl~od of Pitsteur for the so-called 
attenuation of virus ~ v a s  described. This method 
appears to depend Ia~.grly on tlie esposure of tlie 
broods of micro-organisnis to the iriflaence of osygen; 
and recr:ritly &[AX. Nocartl ant1 ;\lollere:ta have au-
nouncetl that tlie same can niorebe effected n i ~ ~ c l i  
rapidly by the use of oxygenated wa.ter. Tlie ques- 
tion as to whether l'asterir's inoculation with artifi- 
cially rno[litied virus will afford perm:%ne~lt protection 
is still urisettletl, for sltfficient tirrie 11as not elapsed 
to decicle it: but there is rea-on to hope that it will 
be found to he of great pract,ical benefit. 

Tlie effects of rr!ic~,odernes ill proclocing p y e m i a  
and puerperal-fever are \ire11 described, aucl attr~buteci 
to a poison secreted hy them, of the 11at1u-e of the so- 
called pto~naines, rather than t,o tlieir rnere mechani-
crtl presence. Tliis Itnowledge is practicallj~ applied 
in what is called alltiseptic slirgery; and t l ~ e  sur- 
geoll now undertakes, without hesitation, operations 
nrliich, twellty years ago, nronlil have bee11 cleerned 
quite unjnstitiable; for lie k ~ ~ o w s ,  that by insuring 
that ae i t l~er  thro~ighthe air nor the water, tile fponges 
nor tlle instruments, nor in arly otller way, a single mi- 
crocleme mliicli lias not had its powers of growth aticl 
rep~~ocluctiontotally destroyed sl~all  gain atlrnission to 
the mou~~t l ,  11e need have no fear of blood-poisol~ing. 

As regards cliplitheria, i t  is probable tliat it is due 
to a coinrnon micro-organism, whicli, u ~ ~ d e r  circum-
stances not yet understood, beconles virulent, as the 
micro-organisms of common sweet-hag irifl~siirri may 
be transfo~~iiiedinto those whicli cause malignant 
l ~ ~ s t l l l e .  

connection of consumption with a micro1)hyte 
is still dollbtful, t l i 0 ~ ~ 1 i  implpbable; thenot and 
same may be sail1 wit11 regar([ to lrlalaria. 

A sketch was then giver1 of some of the character- 
istic plienon~e~ra the great epidemics. a t t e~~ t l i ng  For 
~oll le,  tile gerlrl ttleorv appears to  afford the hest 
expla~ration; for o t l~e~,s ,  such as influenza or crrebro- 
~pil lal  fever, this theory is quite inadequate. 

Special attention was called to the many points i n  



which our lmowledge of these subjects is still fragmen- 
tary a ~ r d  imperfect, -poi~rts w-hich are to be settled 
by direct experimt:nt. Sircli experinlental researches 
are of t l ~ e  highest value; and it is nruch t,o be regret- 
ted. that mhile the goverrrmer~ts of Eriglai~d, France, 
and Germally, are e~i~ploying their leading scientific 
men in snch worli, Congress has deliberately stopped 
a most prolnisi~rg series of investigation of this lrind, 
and lras resolved to confine its efforts to paying bills 
after an  epidemic has rnade its appearance. 

L E T T E E S  TO T I f E  EDITOR. 
*,* Corvesponrl~nta are t'cquesled to be 118 brief as possible. 

The w).ilerJsn u ~ n ei s  i n  all cases t.eouired as  ~ r o 4 f  . 4 f  oood 
A . -

faith. 
U s e  of t h e  m o x a  i n  J apan .  

As I rode behind t11e ualted-baclied jinriltsha coo-
lies, I ~ioticed alonq each side of the spi~ie, from tlie 
head to the hips, white, irregular scars, about tlie size 
of a dime, indicating, as I s~~pposed,sorlie skin-dis- 
caw, lo wlrich they are very s~rbject from their diet 
ant1 expowre a.lieii young. These were the marks 
left by t , l~e rrzoza, a honseliold remedy, probably in- 
vent,etl in Jal)an,-a painful and powerful agent, well 
lrno\v~i ill modern surgery. I t  is ~ n a d e  of the pith of 
a reed ( Artenrisia), nlixed with powdered charcoal, 
in a. coiiical form. Tliis is ignitcd, applied to the 
sirin, ar~tl allowed to burn slolvly until exlingoislied. 
The fleslr is severely bnrned, with the resulting scar 
alluded to. As if this were not suificient to expel 
the 'minds and vapors,' which they and the Chinese 
btllieve to be the cause of all diseases, tliis is con>- 
billet1 with acupnncture, the needle passi~ig through 
the nioxit deeply into the tissues, and conveying the 
heat to tlre supposed ..eat of disease. As they employ 
this every spring as a preventive meainre, it is rare 
to see a coolie without these scars. 'rhe accouclieur 
calls i t  to his aid, and is directed to burn three cones 
oil the little toe of the right foot to accelerate tlre 
operation of nattlre. Even infants are thus torLured. 
A cl~ild about three pears oltl, suffering from a wast- 
in? tiiart.hoea, who hat1 thus been uselessly tormented, 
was brought to me;  tlie inarly wraps l~aving been 
removed, a simple water dressing and mild opiate 
brought tlie little creature round all riglit in two 
days. SA>ICEI~I<NEELANI).native American rob~n ,  As everlbodv I\nows. tlie 

portant t o ~ ~ ~ r l  on its line of road, for the special bene- 
fit of the railroad employees. 

Two ~virrters ago the Crystal plate-glass company, 
whose ~\lorlis, siluated abont thirty 111i1es froin this 
city, bring about them a population of nearly tifteen 
lruridred, arranged a similar course of instruction lec- 
tures, wllirh were attended by audiences of six and 
ei$l;t llurrdred persons. 

I h e  president of the St. Joe lead-mines at  Eonne 
Terre, about seventy-five niiles south-west of St. 
Lonis, has jnst begun a like work, and intends to 
provide a goorl course of practical lectures, or talks 
npon science, literature, and travel, for the coming 
winter. 

At  Bonae Terre and a t  Crystal Cit,y, reading-rooms 
and libraries have been opened for all ~~7110 clioose to 
avail tliernseloes of such opportunities; and a t  the 
f o ~ w e r  place a p~iblic r e a d i ~ ~ g  from some stai~dard 
author is given every Friday evening. The res~rlts 
atte~rtling such efforls to help worlring men and 
monlelr have been sufficient to encourage these and 
other corporations to go on to still better things. 
The liiiowleclge conveyed, and irnpr~lse given to 
t l ~ o u g l ~ t  are only a part of the good done. and s t ~ ~ l y ,  
A better relation between employers ant1 employed 
is sure to conle from the good feelii~g ~ v l i i ~ l i  prompts 
such action, alld the grateful appreciation mith mllich 
it is received. 

TVasl~ington university is in this matter nrilling to 
take the posit,ion assumed by Johns Ilopliirrs ~ ~ n i v e r -  
sity in Baltimore, and has some half a dozen or so 
among its bnsy profes~urs who are always ready to 
respond heartily to snch calls for help. This institu- 
tion has, in fact, been the main drpendence of tlre 
corporations above ~ilentioned in their efforts to do 
sometl~irig to entertain and instruct their people. 

We have acconiplished but little here yet. but i t  
may not be aniiss to put ourselves on record as liaviiig 
begun. I t  helps us, always, to lir~ow xlrat others 
are trying to do. 11.S. SNOW. 

Was l i i i~y to~ luniversity, St. Louis, May 2. 

Rob ins ,  spa r rows ,  a n d  ear th-worms.  

An aninsing bit of impertinence on the part of 
tlie imin~grant house-sparrow is seen in his liabiC 
of stealing earth-worn~s fro111 our great I~unbering. 

T h e  l ea s t  b i t t e r n  i n  Newfound land .  
While on a recent visit to Nrnfoundland. I ex-

amined a rnnnnted sprcimen of the least bittern 
(ilrdetta exilis) t l ~ a t  hail been Billed in a fresh-water 
mars11 about a mile from St. John's, in the early 
part of October, 1882. The latitude of St. John's is 
470 33' N., and it is hardly necessary to add that tliis 
species has not prev~ously been recorded from so far 
north. C. HARTMEERIAJI,R1.D. 

Locust Grove, New Bork 

S c i e n c e  f o r  work ingmen .  
Your article in the number of SCIEXCE for April 

20, upon this topic, was timely and suggestive. The 
example offered by the Baltimore ant1 Oliio railroad 
is indeed worthy of imitation. But such work, how- 
ever novel it may be in the east, bas been done to a 
greater or less extent in this state for several years. 
I t  nray ir~terest your e a s t e r ~ ~  readers, who sometimes 
think that we Westerners must always wait for them 
in such matters, to know of a few attempts here to 
do similar worli for tlre \vorBirr~-classes. Three vears 
ago the officers of tlie St. LOSSand San ~ra~;cisco 
railroad maintained, wilh the hearty co-operation of 
its friends, a course of lectures in at least one im- 

robin is not a little skilful in extractini  earth-wor~lis. 
fro111 their burrows in land covered with short grass, 
as in pastures, lawns, and yards. The bird quickly 
detects tlie worm's liead, as the creat,ure lies resting 
near the :ilouth of its burrow, and seizes it instantly 
by a sudden blow with the bealr. Tlie lieacl of the 
worm once firmly grasped, the robin straddles liis 
legs apart, braces himself firmly, and gradually lifts 
his head to tlie uttermost, and thus slowly, by what 
is ma~lifestly a powerful and a fatiguing effort, 
drags oat  the resisting worm. H a ~ i ~ r gsucceeded 
in an  itnportant enterprise, the bird very naturally 
pauses for a moment to take breath; and at  this 
critical instant of time a sparrow steps forward, out 
of a squad of these birds which have been watch- 
ing the robin's proccedit~gs, quietly taltes the worm 
from the robin'r montll, and incontinently flies 
away with it, leaving the original possessor in blank 
amazement. The transaction is well worth seeing 
for its own salie, and needs but to be looked for, i~ 
order to be seen frequently in and about our cities; 
and it suggests a question which nray, perhaps, 
be profitably studied by the coming generation of 
naturalists. Indeed, the fact itself is worth puttirig 
upon record as a sort of bench-marl; to serve as a 
point of comparison for observers ill future years* 


