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and also that tlie great circle tlirongh Krakatoa and 
TVashington passes nearly over tlie poles, ant1 in this 
directiori tlie velocity seetiis to be still smaller; so 
that  t l ~ c  plieriomcna for this region become Inore anti 
rnorc coniplicated for each succeeding trailsit, aiicl, 
after tlie first two or tliree in each direction, r:~tlier 
dificult to unravel. Unfortu~iately, the o t l~cr  few 
barograplis in use on this side tlie Atlantic -to all 
of nliich tlie great circles from I<raltatoa take an 
entirely different direction from that to all tlie eastern 
stations -arc not so sensitive as the best \\'asliirlgton 
barograpli, ant1 tlo not Iielp n iucl~  beyond the first 
two transits of the waves in each directio~i. 

I t  is iiotcrvortliy that thesc baro~iletric distru1)ances 
were first noticed a t  Mauritius early in Septen~ber, 
soon after their occurrence, and were at  once intle- 
pentlcr~tly attributed to the Krakatoa eruption, but 
were supposed to be due to successive series of ex-
plosions clay after day, until tlie pliblication long 
after, in Nature ,  Llec. 20, of the tliscovery of hlr. Scott 
and Gen. Stracl~ey, sliomell tliem to be due to a single 
series of waves, travelling rolir~d and round tlie globe, 
from thc explosions of Aug. 27. 

l'erliaps the most iriterestiiig and iiuportant fact 
appearing from tliese Jlar~rit ius records, in coniiec- 
tiori with these waves, is tile difference in titlie of 
transit round tlic earth, as cotnparecl wit11 that de- 
duced from tlie European stations by Gen. Strachey. 
Tlie pa t l~s  of tlie waves from Krakatoa to tlie latter 
stations are, on tlie average, something like 40° tiortli 
of west (from Krakatoa), and, to Mauritius, about 
20' soutli of wcst; so that tlie great circles make an  
angle of about (iOO. Tlie d~fferericc in tirne of trarisit 
on tliesc circles, aiid it1 the two directions on cach, 
are best *11owli in the table below, wliere, followiiig 
Gen. Strachey's notnenclatl~re, tlie successive waves 
are nuinbered from i. to vii., and tlie odd riurnbers 
denote t l ~ e  transits froiii east to west, aiid tlie even 
tliose fro111 west to east. 

Of courje, all the above riuinbers are liable to an 
ullcertaillty of several minutes; but, even whet1 this is 
corisidered, the differences are quite \Vhile 
the average time of transit ciu Europe is Im. - 40m. 
greater going west than goillg vi&Mauritius 
it is 111. G m. less ;indicatilig,as far  as atmospheric 
currents are concerlied, all opposite effect on these 
two great circles, wl~icli make, roughly, an angle of GO0 

with each other. The pecnliar progression in the 
iiidividual periods for successive t r a ~ ~ s i t s  I~ardlycan 

be wliolly accidental, and is in opposite tlirections; 

tlie waves viaEurope going (in e:tcl~ direction) faster 

and f:rster, atit1 via JIauritins l ~ e i ~ i g  Per-
retarded. 
11aps tlie most striking tliffereiice is, that the mean 
period, regardless of directioi~, is nearly 111. less viiL 
3lauriti~is tllati vid Europe, -a fact most striliingly 
shown by taking the wl~ole interval vii.-i., nrliicl~,for 
the five European stations wliere vii. was traced, gives 
11011. 501n., and, for IvI:turitius, 103h. 54111.; showing 
the wave to have golie tliree times round tllc earth 
seven hours qtiicke~. vi2 tlie niore equatorial route, 
wl~icli is probably partly due to the Iiiglier teinpera- 
true of the atmosphere along this pa t l~ ,  aritl also, 
perhaps, to tlic fact that this great circle pai:es over 
about as little land as any that  cat1 be tlrawii through 
Krak;~toa. 

Tl~ese  facts s l~ow rnorc forcibly how co~nplicatctl 
the p l ie~io~ner~a iriust have beer1 near tlie ai~tipotles 
of Icrakatoa, ant1 :tlso at  the latter place, upon the 
returns of tlie waves there. I t  is evident. tli:~t, wlien 
tlie Kraltatoa cotrimittee of tlie Royal society sli;~ll 
liave collectetl all the data, rnaily interesting problenis 
will arise in coni~cction witli these atiiiospheric 
waves; atid, in connection with the distribution of 
Kraliatoa dust by the upper currents (wliicli, it may 
now be regarded as pretty wcll settled, was tlic canse 
of tlie wide-spread red-s~u~set  pl~ciioiiieria),tlie explo- 
sivc eruptiorl of ICrakatoa. promises, if thoroughly 
investigated, to teach us Iriore ;tbor~t the circulntiori 
of our atmospliere than year3 of ordinary metcoro- 
logical study could have done. H. 11. PAUI.. 

\Vnsl~irl:.t~,n, <July29. 

OVER WOIZIC IA' GERibIAN SCIIOOLS.  

AFTEI~forty-two years' experience, it is now vir- 
tually coiicedcd in Gerrnany t1i:tt l~liysical exercise is 
not a sufficient antidote to brain-pressure, but that 
where tlie evil exists, the remedy ~i ius t  be sought ill 
tlie re~noval of tlie cause. 

O5cial action witli reference to over-pressure has 
been taken in I'russia, Saxony, Wiirteiriberg, Baden, 
Hesse, and Alsacc Lorraine. In  encli instance it is 
based upon tlie report of a corn~nissioti of itiquiry, 
consisting of school directors, and nienibers of scliool 
boards, as \veil as pliysicians. 

The official action based upon the reports of the 
coinmissions is embodied in tlecrees dealirig with the 
scope aiid method of teaching, the number arid 
hours of study in school, and tlie amount of Iiorne- 
study. 

Tlie Hessian government issued decrees about 
home-study in 1877, and again in 1831. Complaints 
of overwork increasing, a commission was appointed 
to make furtlier irivestigation, and report in full. 
Their recommendations were, in the main, embodied 
in tlie tlecrees of Feb. 23, 1883. By these decrees a 
maximum of horue-study was fixed for each c l a~s ,  
amour~ting for tlie lowest classes to ari hour a day; 
t h e  quantity of Latin and Greek required was dimin- 

ished; ant1 all tests of tlie student's progress that 
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necessitate much reviewirlg were forbiclden. I t  was 
expresely ordered tha t  the day and hour for test- 
exercifes " shall riot be announced to students more 
tlran twenty-four hours before they take place." 

The Saxon decrees dated &Iarcli 4 and 10, 1852, 
give particular di~ections as to the scope and methods 
of instructioii, leaving the tnatter of study-hours un- 
touched. They set forth that instruction in the clas- 
sical languages is carried to excess in the gymnasia, 
being in many cases turned into teaching philology 
as a profession instead of being conducted as a means 
of general intellectual training. With reference to 
the ' exte~nporctliu'tha t  form a prominent exercise in 
niany of the Saxon gymnasia, tlie decrees are very 
pronounced. Thebe essajs which the students are 
required to translate and write down in a foreign 
language from dictation, are often, it is asserted, 
mere collections of questions in syntax, calculated to 
produce in the student " a  feeling of anxiety and 
\exation instead of an agreeable consciousness of 
knowledge." The result in the student is nervous 
excitetne~it and subseque~it intellectual torpor,-
conditions from which the young sl~onld be carefully 
guarded. 

The Raden ministry published an  outline of a 
decree, March 18, 1883, that had been prepared by the 
board of health, in conference with a number of 
teachers. Previous to this time, the diGerent classes 
of the gymnasia had thirty, thirty-one, thirtptwo, 
and thirty-four hours of study a week, without co~uit-  
ing elective studies and gymnastics. These are nolv 
reduced to twenty-eight and thirty-two hours for the 
two groups of classes below and above the secunda. 
Before 1869 the total number of hours of study for 
a Baden gymnasium of nine classes was 269 a week, 
in IS69 it was raised to 286, and it is now 268. Each 
study-hour is limited to fifty minutes. The amount 
of home-study is also definitely fixed, a r ~ d  the course 
of instruction modified somewhat. As an evidence of 
the necessity of these changes, Professor Baunieister 
points out that in the lowest class of a gymnasinm 
1,300 Latin words have to be learned the first quarter 
of the year, and nearly as many tlie second, mak- 
ing a daily average of about twenty words. These 
words, he observes, are not met mith in any authors 
read by the boys till they reach the upper classes, 

petition upon the subject, signed by eminent teachers, 
physicians, and other citizens, was addles-ed to the 
Prussian chamber of deputies. After setting forth 
the cleplorable effects of the excessive strain upon 
the riervons system of scholars, it appealed to the 
patriotism of the deputies to put ail erid to  the abuse 
which, the petition asserts, " threatens little by little 
to reduce the cultivatecl classes of society to a state of 
moral meakness that shall render them incapable 
of great and manly resolution." 

A PROPOSED N E W  DEPARTURE IN 
H YGROlME T R  Y. 

INthe Co~nptesrendus for June  30, Mr. Jamin, the 
newly elected perpetnal secretary of the French 
Acade'rnie des sciences, proposes a new departure in 
hygrometry. 

The present system of expressing the amount of 
vapor of water in the atmosphere is to give the ratio 
.fF ,of the observecl elastic force f,to the maximum F, 

which the vapor would have a t  the same temperature 
if the atmosphere were saturated with it, i.e., were 
at theldew-point ; and this is called the ' relative hu- 
midity.' Now, as this maxinlun~ F for the point of 
saturation does not by any means correspond to a 
constant ratio between the maw of the vapor of mater 
in the air and the mass of its other constituents, 
but varies largely with the temperature, so that cold 
air will riot hold nearly so mnch vapor of water as  
warn1 air, this system of expressing the amount of 
this vapor as a percentage of another percentage 
which is itself very variable, ib, in the opinion of Mr. 
Jarnin, a vicious one, at  least for many purposes of 
meteorology. 

I n  its stead he proposes to s~tbstitute just what a, 
chemical analjsis of the air in q~restion would give; 
viz., its 'Iiygrornetric richness ' as giren by the ratio 
of the amonnt of vapor of water to  that of the  other 
constituents, and as expressed in  v o l u ~ ~ i eby the fr'ic- 

is the total pressure of the atmosphere, and the de- 

and are generally expressions of ancient life, of ~ ~ h i c l i  nominator consecluently denotes that of dry air, 01. 

a nine-year old boy knows nothing. The intellectual 
effort required to memorize these words, leads, he  
holds, to injurious and lasting effects. 

The commission appointed by the stadtholder of 
Alsace Lorraine recommended that the number of 
study-hours should be restricted to twenty-six a week 
for the lowest classes of the gymnasia, and to twenty- 
eight and thirty-two for the higher; that the hours 
of home-study should be eight, twelve, and eighteen 
a week, progressing from the lowest class to the 
highest; and that six hours a week should be devoted 
to  general physical exercise, including swimming, 
open-air sports, skating, and excursions. While the 
existing conditions will be somewhat ameliorated 
Iry these decrees, they do not seem to have brought 
about a final solution of the difficulty. Last year a 

of all the other constituents but water-vapor. 
Since observation does not give directly tlie relative 

humidity, but this is derived from an auxiliary table, 
Mr. Jamin shows that a table call be constructed 
which will just as readily give the hygro~netric rich- 
ness, for which he proposes to adopt the volume- 

measure I 
' f
j ~ and; he states that  such a table 

will hereafter be published in the Anttales d u  bureciu 
central i ~ i 8 t 6 u r o l o g i ~ ~ e .  

While the present system has its advantages i n  
showing approximately the nearness to the  dew-point, 
and hence to cloud-forniation and possible fall of rain 
or snow, yet i t  would seem, that  for the wider study 
of total rainfall and evaporation, in fact of the geu- 
era1 diurnal and annual circulation of water betneen 


