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METHODS AND RESULTS OF TORONTO OBSERVATIONS. 8

of thraohtf apota, leaved. I think, Uttle doabt
that ttaw* eoineidfliifle ia dot aeddeotal bat

PfohaanBaUoarBtswart, of Oven'aool-
uga*. Manaheater, haa Utely been iaTeatigat.
ing the obaenratioDs of tempentni» taken at
the Toronto obawratory with a tM to de-
teradning the ezistenee of^a ther-
mmnatrie period similar to the ann spot
period. Hia reaolta are published in
*PP«ndiz G, to the report of the oommittee to
advise on the methoda of earrying on obaer-
^wUoaa in aoUr physios. I shall now qaote
non the ooaeloding portion of Professor
Btewart^s report

:

^J'ln the eoorse of this pi^per I have given
eridenoe whieh leads to show th«t there are
in aU probability solar variations of short
period, and that these are eonneoted with
ariatlona in the temperatore range. Toronto
waa ehoaen aa a station from which aooarate
information, with regard to temperatore, was
to be obtained, and also aa one which, being
in Amerioa. may be sappoaed to be inflnenoed
more direotly and. immediately by solar
wangea than an equally good station in
Bnrope."

Bimilar resoUs have been obtained from a
oomparison with the temperatnre ranges at
Kew and Utreeht, as well as in the magnetic
dariinationnngesat Eew.Pragaeand Trevan.
dYnm.
Bridenaehta also been addneedto show

thft ttie pfaaae of a given meteorological in-
•oaallty is not the same at dtiferent stations,
bat that the maximomorany other salient
point reaehea Kew about eight days after it
haa appeared in Toronto, and Utreeht about
a day and a haU after it has appeared at Kew.

A. aimilar progress from west to eaat, but
oaljaidtkm; la animeeted in what Itaay be
eaUedntagnetld mtatqer.

IfreoDDlnaidn PMfeasor Stewart saya the
evidenoe tenda not only to show
that aohur variatidoa of«hortperiod exists but
to render it possible, if not probabl«i, that they
ate tha eaase of teatperatan range periods of
aimilar length, ivanch a^way that amaximum
aUoant of spota oorresponda to a maximum
Md not ipminfmumiemperature range, ta in
other wdtda dtootes, in all probability, an
aaiaastou of aolar energy and not a diBun»
qHdb tMtaaCi

„ jphofM^i then, may be admitted aa eatab-
l«Md thai theee an flaetaatimia in the
BMlaoroleBieal and magnetleal conditions of
ua eatth, wMab have epoeha ' eoineident with
nMQthinoea.' im the^ aaiar atmoaahiirii »nA
tiM tlM> ua|or pwiod ia approxiiMtdy
•l^yaan; Ittaaa aiM» been determined
tiM> both Magaaliual and mateorotogioal
waathar mval fros weat to eaat. Xh*nae>

netle weather (as wemayiiaUit) pneeding
the meteorologioal, and it remaina far eOn-
tinued earefal observatien and atody to
develop results which may be of the greateat
practical utility, for if the hiwa whieh govern
the relations between magnetlam, aolar spota
and terrestrial meteoroU^y wwe onee eetpb-
liahed, the magnetie needle would take ita
place as one of the instrumenta to he eart-
fnlly watched in making weather i»ediotiona,
extending over comparatively longer poioda
than we are at present able to attempt.

I shall now endeavor to deeeribe the mag*
netio instrumental applianeea in uae at the
Toronto observatory.

Besides the instrument used for making the
absolute determinations, we have two aets of
differential instraments, one for noting^ the
changes by direct eyo observation, and' the
other r^rding by aid of photogriiphy. the
changes whieh take phtee in the magnetie
elements.

Theobangasin declination are nteaaoied
by means of a magnet enoloaed in a box and
suspendedby athread of onspan sOk. The
magnet carries a mbror which reflects a
finely divided scale fixed some distance off,
the scale being read by means of a telescope
which is securely fastened to a stone pillar.
In this way small changes inaaamuth of fpur
or five seconds of arc can be immediately d*-
tected.

The changes in the horizontal eou-
ponent of the fproe are measured by an
instrument invent^ by M. Qauss many
years ago. In thisJnstmment the magnet
is suspended by two threads separated by an
arbitrary interval, the circle to which the
upper ends of the thrted are aUaehed is then
turned until the torSioQ of the threads eom-
pelKtbe mtgaet to tak^ up a position aa
nearly as possible at \right angles to the
magnetic meridian, any increase of force will
theapuU the marked ipd of the maalat
towards the north; whiTst it the forcedeoieaaO.
the toirsioa of the threads Wlls the marked
end southward^ again. As In the deelinome.
ter the needle earries a mirrbr which refleeta
the fixed soale by means of which the aotoont

'

of change ia meaanred. T
Ghangas in the vertical eoM)poiMnt of tiia

foiee are measured by a ougaiat' aoapendad
by maana of knife edges onagMa planea and
therefore oBly,f(ee to movei^Ttaa vettiaal-
plane, thia needle ia raeehanioaU* halanoad
ao that at the normal fcaaa the hm^cm* ahall
boaa oeMiy^aapeaflibl* hotiaoqtalwi la>

-

oreaae of foroe* will eaoae the nohh ead of
the lyagnet to dip. the angle thiou|h wUeb
It moves being meaaued by —itntt olAiMo.
mataia.
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