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masses of  dark a n d  portentous appearance bank  u p  i n  the  
north-  west ar,d so:it h-west with amazing rapidity, and soon 
the scene beconlcs one of a-qful grandeur. The struggle for  
mastery in ttre opposing currents  is thus  in t l i ca t~d  by the 
gathering cloud-formations. The condensation of vapor  
from tbe extremely humid southerly currents  by  contact 
with the augmenting co!d of their struggling opponents con-  
tinues. I t  increases rapidly. Final ly,  when resistance t o  
the  unstabte equilibl-iuui can  n o  longer be ma~ntainecl (con- 
trolled by the rate of temperature change a n d  rapidity of 
cor~densation), the opposing forces are, as it  were, broken 
asunder, followed by the upward rush of huge volumes of 
air. The outward indicsztion of this event is first s l~owi i  i n  
the wl~ir l ioz,  dasliing clouds over the broken surface of t h e  
heavy ball11 of condensed vapor, forming t h e  background,- 
a sceue not easily depicted or  'ealized by one who has not  
witnessed it, bu t  never 10be effaced from the  niemory of t h e  
actual observer. There is a n  awful  terror i n  t h e  majesty of 
the  poivet- Ilere represented, and ill the unnatural  movernc:nt 
of the clouds, which affects animals  a s  well as  hunian 
beings. The nex t  s t a ~ ein t11e further development of this 
atmosphcric ~l is turbance is t l ~ e  gradual  descent of the funnel- 
shap~cl  cloud f rom a point apparently just beneath the  posi- 
tion of t.he eriactnlen t of the  first scene. The Lornado is  now 
before us. ;lot fully developed, but soon to acquire t h a t  con- 
dition when the terrible violence of its power will make the 
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T H E  TOENADO: APPEARANCES; LIEUT. FINLEY'S  

VIEWS.  
[Continued from p. 314.1 

Lieut. Finley's Views. 

F o r  the past ten years Lieut. Finley has devoted a great 
deal of attentior1 to  this subject, and has received reports of 
tornadoes from thous:mds of observers. I I is  views, then, 
should have much weight as  being a rBstcnzB of a l l  the facts 
reported. Quotations will be made from his book entitled 
"Tornadoes," published i n  1887 by the Insurance i l f o~z i to r .  
No attempt has been made to classify these, but I have 
giver1 them i n  the  order in which they occur i n  t h e  book. 
Speaking of the flow of alr  on either side of a large storm, 
we  find, " A s  these conditions cc;ntinue to prevail, there is a 
growing contrast of temperature to the  north and s o u ~ h  of 
the  major  axis (of  the depression), owing t o  the  long-con- 
tinued movement of the  atmosphere from opposite directions; 
such tnovement eventually affecting the disposition of air i n  
t h e  warmer regions of the extreme south, and likewise the  
colder regions of the extreme uorttr. The contrast of tem-
perature now a a t u ~ a l l y  increases wit11 marked rapidity, a n d  
thc formation of clouds commences i n  earnes! l l u g e  

earth tremble, animals terror-stricken, and men's hearts 
qualze with fear." 

" T l ~ e r eseems to be sorug strange connection between t h e  
almost simultaneous appearance of clouds in  tha south-\vest 
and  north-west, possessing as  they do such unusually threat- 
elling forms. A s  they approach from opposite directions, 
they a re  suddenly thrown into the greatcst confusion, break- 
i n g  up, a s  it  were, into small rortions, which dash pell-mell 
over each other a r ~ d  in every direction; now dart ing toward 
the earth ; ncw rushing upward to considerable heights like 
sky-rockets, o r  a t  mo-lerate elevations rolling over each 
other i n  a well-developsd whirl. An  observer, i n  describing 
the apgroach of the clouds from the south-west and  north-  
west, stated t h a t  they c a n ~ e  together with a terrific crash, 
a s  if thrown t'1,om the mouths of cannons. Generally, fol- 

. lowing closely upon the  existence of this condition, the  
f unuel-shaped tornado-cloud appears against the  vestern 
sky,  moving boldly to  the front  from without this confllsed 
nlass of flying clouds." Lieut. Finley describes four  motions 
of the tornado: ' ' NO. I. is called the whirling or  gyratory 
motiou, which is invariably from r ight  to  left. Above a l l  
other motions, tl- is is attended with the  greatest violeuce. 
This gyratory mot,ion forms what is  termed the ' vorlex' of 
the  tornado-cloud, within which the  velocity of the  centrip- 
etal currents of a i r  is almost beyond conception. No. 11. 
is called the progressive motion of the tornatlo,-the motion 
which determines the cloud's track from one point to 
another. No. 111. is termed the rising and falling motion 
of the  tornado. No. IV. is called the  zigzag motion, o r  
swaying from side to  side of the central line of cloud-move-
ment. This movement is sometimes quite suddenly per- 
formed, but generally it  is a moderately slow movement, a n d  
one that  can be watched and easily identified. Tn cornplet- 
ing  t h e  extent of a single act  of this motion, the  tornado- 
cloud will diverge about a n  equal distance o n  either side of 


