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evergreen sllrnbs out of cloors or eve11 
bought in the markets, as celery, cabbage, 
etc. Roots may likcwise come from the 
markets, stems ancl bncls abundantly from 
tlle trees out of cloors, and towards spring 

ilfAGhTETISJIAATD THE II'EATHEB. 

31ucn time has been clevoted to tlle study 
of ~nagnetic and meteorologic obserrations 
with tlle hope of establishing a defiilite con- 
nection between the two. Tlle results thus 

the latter mny be forcecl to open in ~ ~ a r r n  far have beell almost entirely negative, al- 
rooms. Far  too little use is made of these 
easily obtained materials. By tlle time the 
~regetative organs 1la~re been studiecl tho 
first Apetaln: will be in bloom, and if the 
students have beell properly taught to use 
eyes ancl llailds tlle Apetaln: will present 
no difficulties ; later come other wild flowers, 
ancl all is easy. 

Allow me, in conclusion, to sum up the 
points of this paper. I n  the laboratory 
teaching of large classes, the first essential 
is a recognition of tlle fact that nothing can 
replace individnalisin in teaching and that 
a sufficient number of assistants slloulcl be 
em~loycd. Tllese assistants must be in- 
tencling teachers, given some pedagogic in- 
struction, suppliecl with a uniform plan of 
x*ork, but left very free in the details of their 
mocles of reaching the stuclents. Classes 
should be clividecl into sections with fixed 
hours and containing not more than thirty 
men, over each of' whicll one assistailt llas 
entire charge until the end of the term. 
As an aid to uniformity of plan ancl to 
answer the innumerable legitimate q u a -
tioils wllicll arise in laboratory worl;, as 
vel l  as to supply teellilical nomenclnture, 
weekly printecl gnicles, fitted to the exact! 
work being clone, shonlcl be supplied to 
each stnclent. Lectures ancl laboratory 
worl; slloulcl be kept together ancl follonr 
sncll a course that tlle vegetative organs 
upon which material is a t  all times avail- 
able should be studied in the winter, ancl 
the reproductive organs in the spring or 
summer. 

So much for a general plan ; eacll teacher 
must vary i t  in adaptation to his own 

though a conllection lias been fonncl with 
auroras, ancl the diunlal range of air pres- 
sure is non- bolievcd to be a thermo-electric 
phenomenon, allied to t.lle cliurnal range in 
the s\~-ings of the magnetic neeclle. Tllcre 
are ccrtaiil well establislled facts that have 
beell ascertained regarding nlagnetism tliat. 
almost aln-ays stancl a t  the base of all such 
investigations, althougll i t  is admittecl that 
inagnetic phenomena are extremely com-
plex, and those of the weather are far 
1nore SO.  

1. Tlle tllree principal magnetic con-
clitions or fluctuations are as follows : (a) 
The diurnal change clue to some combiiled 
solar ancl terrestrial action. (b) Nagnetic 
storms, ~vhicll are peculiar ailcl sharp clis- 
turbances, generally originating in the sun. 

' Tllcse often occnr at  three or four successive 
rotations of the stun. 

(c.) A gradual change in magiletisln 
from one clay to the next. These are qnite 
singular, ancl have been stuclied Inore than 
any otlier conclitions in the hope of establisll- 
ing some relation with our weather. 

2. I n  studies of magnetism strenuous and 
long continuecl efforts have been nlacle to 
establisll a regular recurring periocl clepend- 
iilg upon tlle rotation of the sml. I t  is 
easy to see that if there were such regular 
period its discovery woulcl be of tlie pro- 
founclest significance. Tlie results of such 
stnclies, however, have been far from satis- 
factory. I t  is known that sunsl)ots have a 
different period of rotation, according as 
they are near or far from the equator, and 
this fact is enough to shonr the extremely 
clubious natnre of an attempt to fix on any 
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score of periods have beell determined from 
25.5 to 27.5 clays, depending somewhat 
upon tlle data employed and 11110n tlle me- 
tllod of its manipulation. I t  is very certain 
that, if any one will take the Lllorizontal 
force,' for example, and arrange the obserm- 
tions in intervals of 26 clays (the best thus 
far found) lle mill quickly fincl that, jndg- 
ing from tlle clisturbed clays, there is abso- 
lutely no fixecl i ~ t e r r a l .  These clistnrbed 
days woulcl seem the very best material for 
sucll studies, as  they are very definite. 
These days ill occur for three or four ro- 
tations most beautifully, but after tliat the 
clisturbance disappears and no more nill  
appear aloilg that line for a score of rota- 
tions. 

I n  the same way one nill  very quickly 
fincl, in using the data and leaving out tlie 
disturbed clays, that there is absolutely no 
rccnrring period of 26 days or any fraction 
of that in ter~~al .  Sometimes by grouping 
ton rotatioils one will find a fairly good 
flnctnation, but tllc very next group of ten 
rotat,ions will make llodge podge ' of the 
previous group. This would seem an es- 
tremcly important point to settle, as nlontlis 
liavc been dcvotecl to fruitless efforts in 
trying to determine snch a period. 

3. Tlle fluctuations under (c) above are 
simultaneous over tlle ~ ~ l l o l e  earth, as has 
been shown by tllc records at  Batavia, 
India, Los Angcles, Gal.; St. Petcrsburg 
and Tiflis, in Russia ; TTicnna, Austria ; 
TJTasliington, D. C., and Zikawei, Cllina. 
One is struck a t  once bx the 1r.onclerf~11 
regularity of tllese fluctuations over tllc 
~vliole Korthern Hemisphere. IIakiilg al- 
lowance for the clifference of time and for 
clist~~rbccldays, tllc fluctuations arc found to 
be exactly the same a t  each station, and the 
record a t  a single station will answer per- 
fectly for comparison with any supposed 
related meteorologic phenomenon. 

4. After thirteen years of study ancl care- 
f111 discussion I am satisfied that tlle pressure 

of the air, or perllaps the fluctuations of the 
dew point, are by far tlle best to use for cle- 
termining a possible connection with mag- 
netism. I am also perfectly satisfied that, 
except in the cases specified abovc, there is 
no direct relation between magnetic ancl 
meteorologic phenomena, ancl this is also 
tlie outcome of tlle exhaustive stndies in 
England ancl on the continent. I am also 
satisfied that thcre is an inclircct relation, 
but tlle phenomena are so extremely com-
plex tliat it has proven iml~ossible to clcter- 
mine it up to the present. 

5. I n  all studies of tliis character, ancl in 
all attempts a t  determining coincidences 
betn-ecn snch pllenomeaa, one will al\\?ays 
fincl a most valuable check by cutting up 
tlle long list of rotations into groups of 7, 
10 or 14 rotations in each. If these sepa- 
rate groups do not sllonr a tllrcad rtulning 
tllrougll them, or fluctuations common to all 
and continually recurring, lle may be satis- 
fied that there is nothing'in it .  There is a 
pccnliar and well-nigh nnacco~ultable fasci- 
nation in arranging and summing groups of 
figures in the hope that sometlling may 
come, but continuous effort will sllow that 
there is somctlling back of it all ~~-1~ic l l  is 
not understood, and no headn-ay can be 
maclc by dircct comparisons. 
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As a contribution to tlle inucll disputed 
qnestion of tlle occurrence of similar inven- 
tions in areas wide apart, I desire to call the 
attention of reaclcrs to the device for n7eav- 
ing of ~r.l~ich 1 hare  found abtuldant ex-
amples in the Pueblo country, in the Kew 
England States, and in Finland. 

Tlle apparatus consists essentially of a 
small rectangular frame-work in  which are 
placed a series of perpendicular slats perfo- 
rated in tllc middle. It has tlle appearance 


