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PIZOC'EICD1I';GS O F  SECTION ,1.-JLLITIIEJIAr~IIC'S ,\ND ,kbr~IZOlOJIT 

PAPERS READ BI3FORE SECTION A. rnwlagcnblc. 'I'hc tlorne at  (:liicngo is very ~x-eipl~t:, 

[Contini,cii ] 
cvel.y tllilig a l , o ~ ~ t  tllc ol~sei.v:rtorj 1)ciilg bcillt i r ~:+, 

very sitbst:i~iti:tl I ~ I ~ I I I I ~ I ~ .  lT71icri Dr. X o ~ t g l ~first 
tried to ~rrorc t l ~ cdonre. he fonriil its two siilcs T ~ ~ r l i -  

Orbit of the great comet of 1882. 
in: nil11 IIIICC]II:EI fric.'joi~; nftd this ~viis aftenvar(1. 
rcrnediecl to wiilc2 eslclit, b11t 117 n o  rociiiia fully. 
About two 111ol1tl1s npo :t g:i$-i?~~fiil~e77-as irlaceil ili: 

the dol~ie. I t  was n grcxt satisf:ic- T~r i sis a pnit,inl riscord of oh.;eir~atiotls at \ \ 7 ~ ~ 1 ~ -  po<ition to ri~voivi~ 
Ingtotl. MI.. \Villloclc is prcp~uing a clescrilrtioti of all 
the pllysical pl~ellomenn of tlie corriet ~rhic l l  wt,re 
t l~cre  obserrc(1. T11e first 1V:lslii t ~ g t o ~ i  olxel~r.:ition 
of the comet ~ v a s  at two o'clock on a S(sptc~itbcr 
afternoon, a11d a coln~ia~,ison then rllarle with mas 
the position o f  the siln. C*ood observatiolls were ob- 
trtinc,cl oil the mcritiizut for. t l~ree  days. T l ~ e  cal(:nla- 
tinus froni these scl.vetl to A s  the yliicc of the comet 
~ r i l l l  fair rtpl~r.osii~tat,e acclu.acg for three mont,l~s, 
wliicl~ was a reii~~rlinblc After-so11re~v21;rt success. 
wnrd rl. diNic111ty occt~rrecl ill ol~tiiinitl '~ ob-a(7cnt.:~t,i? 
servnlio~is;beca~wctliere were soveral different points 
of light presellted irl an ill-tlefine,tl nuclcns, and it 
was uncertain whetli'r ic-the obserratio~is : t l n ~ ~ y s  
ferred to tlie same Inn~iiious poit~t .  These obbcrva- 
tions were nlade ill October and Noreniher. Tlle fol- 
lowing eplietiieris was cdlculatcil: -

Sept. 17.22S2 Q SDO 13' 42.70" 
' d o 1' 1 "  lop. cc 1,0:3:3136~ 

n b). 69 :>ti 1'2.79 lop. q 7.89047:<51 
i 1 9 2 . 1  period 79:j.iiYO 

The aut,lior cornpared the foregoing wit11 the obc r -  
vations of otlier astroriotners. Thc niosl proniinctit 
variation was ill re3pect to tlre yrriod, which otlters 
gave $19 (j.59, 097. 82,alld 654 ycarq, A co~itrivaiice 
was esliibited, sllon7iilg the rcspcctive positiot~s of 
the eartli nnd conict, nurl their directions of niotion, 
by means of pasteboard l~laites attnclied at  an altgle. 

The rotation of domes. 
BY G. TIr. IIOLTGIC O F  CIIICh(rO, ILL. 

O I ! ~ T ~ I : V ~ T O I < ~  general \-cry Ileal-y. domes are ill 
As tiley grow oltl. or)-in# t o  tlte settling of rr-alls and 
otlier clianges, they are apt to bccon~e alrni~st u11- 

tion to see, tlre dunte go roruld eoniiriuonsl:i, m~it11011t 
liitcl~cs. Tlic cost of n~or-ir~gtllc. tlo~rie by sirclr 
nlea~is is a 11)cr13l1.iflix, a.si11e $rook tilt? fir-t C O R ~of 
the eligilie. The use of ~v;rtt,r-l!o~ser n-11ere tha t  T Y ; I ~  

easily nc-ccssibio must, ilonerer, he preferleu7 in Iiialiy 
i l ~ s t a ~ ~ c e~1-11ere2% sl~blic,ie~ithead is s~applisd I)>- strcct 
mains. 

Dr. C.  A. Yo~tng  saiil, iri discussi~rg the forenroirig, 
tlint n.11e11 lie came t o  Pr inc+. to~~lie fourrcl k i t  very honvy 
clolne ll-rore. 011e ~ t ~ a i i ?  i i i i ~ t j  l~ress~irc:~ t s i ~ t g  ~ O ! L I I ~ S  

on a two-hot crairi;, n;Ls very t i~e t l  :ifher giring tlie 
d o n ~ eotic? turn. lias sinre b c n ~plit ii) 11 ~ : a ~ - c i ~ g i ~ i e  
below. a11d 1-l;t. power is rortliuirriicatctl by a hc.1~. h 
rr ro l i~ t io~tcall be rri:tile iii f o u r  nil~l!~tes,nnri the 
sll~itter.raist>tl in rlyo. In i;enet,al, the doli~eis ~1:tcetl 
allcl tlre ill:~ticbr opene(? within five rriirlntcs. Ur. 
T o ~ ~ r i gexprc~ssi.tl:I hope tliat tile; Br:~<h itcilage bat- 
tc~rii :~ furtlisIi clcctricnl i1lurniik;ltiorl ant7 power ~vo~ilt l  
for ilre wvr-li ( i f  oi)aer~;ntol.i~'i,us flic. electsicit n~igiii: 
be slore11 ereti fi.(iru ;I gns-(-ilpi~leor)eri~tillga dyn:t1111> 
d ~ i i i ~ l g  llie day nlic.11 tl~t?r<? icst!Iioiirs c,f was 110 ot)ilchr 
for i13powc:r. At ]nl.i.s?~it tlic ~li t~eci a g;is-action of 
engine on a clynnnlo, I\-ill1 110i n t e r r e ~ ~ t i o ~ rbetnee~i 
<,lie~ ~ I I R I I L O  ligI~t,,X V S L ~LOO irr~gulilr  to serve ilti+l 113,(! 

the p~uposi,. 

Descriptive-geometricaZ treatment sf surfaces 
of the secoild degree. 

Fort the pnrposti of greater concise~~ces tllc spaxl;er 
couiirled his rrrn:t~.lis ti, tlic pcne r~~ l  retn:irl.r-c?llf[~foici, 
ing t1in.t tlre rlsital trertlinc-nt of problems Ul?OIl this 
snl,f:ice -ar, for Elistanre, cnclr probl~n~is as firtiling 
tlic~ sllar?r? nrltl silndorr-, or t l r :~rc  in^ P:in~e~itplanes -
is lacliing iu gencrttlitx; tlre borPy bring taken in snch 
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special position, or referred to surh special axes, as 
reduce the Senel a1 problem to a specially simple one. 

The speaker then drew the projectiolls of three 
conjugate diameters of a gener.~i ellipsoill upon the 
board. stating that tliis was the best metlio~l of tle-
fininq that body. He then proceeded to fincl the pro- 
jections of the envelopi~~g cylinders, arid the sli:~dow 
of the body; which lie showed coul(1 as easily be done 
for the general ellipsoi(l, in a perfectly genera[ posi- 
tion, a4 for ap~cia l  cases. I n  fact, it appeared that 
problems on tlii9 body gained nothing in simplic~ty 
by special methods and devices mliicli detract from 
the generality of tlie treatment. 

L i s t  of o t h e r  papers .  
The following additional papers were read in this 

section, some of them by title only : Tidal observa- 
tions on soundings distant from shore, by J. 111. 
Batchelder. Investigation of light variatior~s of 
Sawyer's variable, by S. C. Clta~tdler. Standard time- 
pnll~ter an11 a time longitude dial; Syhtem of alge- 
braic geometry, by Satlbuel Emerson. The calculus of 
direction and position, by E. W. Hyde. Ob3ervatio11s 
on the transit of Venus made a t  Columbia cc~llege; 
Description of the new observatory at  Columbia 
college, by J. E. Rees. The light variations of T. 
l\lonocrrotis, by E. F. Sato!/er. ,\lethod of ob3erving 
eclipses of Jupiter's satellites, by D. P. Todfl. 
Conic sections in descriptive geometry, by J. B. 
IP-ebl). Descriptive geometry applied to tlie general 
ellipsoid, by C. ,)I. LYoodtonrd. Some observations 
OII Uranus, by C. A. Young. 

PROCEEDINGS O F  SECTION B. -PHYSICS. 


PAPERS READ BEFORE SECTION B. 

i Conti?~ued.] 

The  t o r n a d o  at Racine, M a y  18, 1883. 

B Y  P. R. HOY O F  RACISE, WIS. 

A CURIOUS mistalie preceded the reading of this 
paper. There was eome confusion between the ab- 
stracts of this and another paper on a tornado, which 
wrre stibtuitted to the sectional committee; arid the 
other paper was entered on the daily programme, but 
was withdrawn. 

blr. Hoy's paper began by stating that the early 
Part of tlie day was pleasant, but about 6.43 in the 
evening two clouds of ominous appearance joined, 
from opposite quarters of the heavens, and at  once 
the cyclone begnn. I t s  general direction was to the 
north of east. There was no rain a t  Racine with the 
storm, but there was noticed a very strong odor of 
ozone while the cyclone was a t  its height. A t  the 
Start it was barely two rods wide, but when it reached 
Racine it had expanded to twenty rods. I t s  motion 
Was rotary and oscillatory, and all dibris was thrown 
to the centre of the track. When the cyclone crossed 
the lake i t  formed huge waterspouts, one central, and 
Wren to eight accessory, whirling about the main 
trunk. 

Prof. H. A. Rowland proceeded to discuss the paper 
follows: Most observers of tornadoes just perceive 

that there is a whirling motion of the air, and i t  
knocks down objects, and that is the principal thing 
they see. But  that is very ordinary observation. Of 
course, a column of air in such swift rotation will 
tear houses down, spurt water up, and do every thing 
of that sort. The particular point which I observed 
in this paper was the description of the formation of 
the tornado. The phenomenon which is to be ex- 
plained is the formation of the tornado, and very 
few have observed this. This description was very 
short; merely, that, over in the west or south-west, the 
clouds formed. Of course, to an  observer from the 
west, one would appear north, and the other south. 

The point I wish to bring out is, that  there n a s  
lichtning paspiup between the two clol~ds. 111 Mr. 
Finley's description of six hondred tornadoes, I do 
not see 'any similar account. Xany observers have 
seen lightning play around these clouds, but not pass- 
ing between the two clouds. Mr. Finley applied to nle 
to know whether there was any thing in the electrical 
theory of a tornado. Of course, any theory of the 
destruction being caused by electricity, houses being 
attracted, etc., -all that  ismere nonsense. TFe know 
that the attraction of electricity is only a mere frac- 
tion of ari ounce to the square inch. Before the 
force becomes st~fficient to raise a great weight, a 
spark passes, and adischarge of electricity takesplace. 
But in tliis case (these two clouds passing froin north 
to south, and boiling up, having flashes of lightnillg 
playing round them), I thought there might be some- 
thing in the electrical theory, as far as formation 
was concerned; and I calculated for the signal-service 
and Xr. Finley wliat amount of energy there was in 
two clouds approaching each other in this way. The 
rotation of the earth will cause them to come together, 
not in a straight line, but a little aside from each 
other, forming a spiral motion. The direction of the 
rotation of the tornado is a necessary consequence of 
the earth's rotation: so that i t  might be possible to 
have these electrified cloutls approacli each other by 
mutual attraction, and form a tornado a t  the point 
where they meet. I calculated the energy, and found 
there was sufficient for a rather small torl~ado in the 
case I took. I mould not be willing to say that is 
the theory of all tornadoes. I say that i t  is only 
possible. There is a great deal more energy in a mass 
of air heated up  to a considerable temperaturc and 
rising, by force of gravitation, -a  great many times 
more. If i t  were not for the electrical phenomena 
observed in the case, I should say there was very little 
probability of the electrical theory. I believe Mr. 
Finley will direct the signal-service observers to 
watch the direction of the wind. If it flows in from 
all directions a t  the point here the tornado is formed, 
we should determine i t  to be due to tlie rise of hot air  
a t  that point. When the ground .is very hot and the 


