
256 MONTELY WEATHER REVIEW. SEPTENIJER, 1886. 

~ ~ u r i n g  the day precediiig the storm the weather hac1 been un- 
usnally w;wm and o1)pressivc. 

Snint, Vincent, Minnesota : duriiig the 14th the b:irometer 
fell rapidly, reaching n mininiiiin pressure of 20.38 :kt 11 p. m. 
In the afternoon the sky became overc;ist and :it 7.35 p. m. 
1ie:wy rain and thunder-storm set in, the thunder and light- 
ning being : thost  continuoils ; several buildirigs wero struck 
but the tlnniage was slight. At, 8.05 p. in. high east wiud set 
in, attaining it maxiinum velocity of thirtg miles at '3.15 p. m. 

hnsi i ig ,  Michigan : :b very severe storm prevailed over 
northern Michigan on the :ifternoon of the 16tl1, causing con- 
sider;iblc damage to proporty a t  all points. A t  Brighton barns 
were demolished and orcliards i njurecl j in Clinton county 
houses and barns were wrecked ;uid stacks of hay and wheat  
blown dowi aud otherwise injuretl by wind mid rain. Tlie ef- 
fects of the storm were severely felt :it Howell, where several 
houses were blowii down and mmiy unroofed. Reports from 
L~IMWCC,  Clinton, Liringstou, and W:iy~ie counties state 
hat t h e  storm was severe, destroying much property iu the 
orm of barns, hay-stacks, and fruit trees. 

Tolono, Champaign county, Iliiiois : the storm of the 16th 
tas very tlestructire and is reported as a torn:tclo which rose 
,nd fell :iltern;itely as it passed across the county. Fences, 
rees, and houses mere wrecked a t  some points, while objects 
,t other points (and directly iu the path o f the  tornado) were 
eft iindisturbed, owing to the fact that the tornado cloud liad 
lsceiided fram the surface. The cloud tonched the ground at 
lie town of Saveri, where :I cliurch i n  procesa of erection, a 
arge h:irn, and :I warehouse were destroyed. 

Terro Haute, Vigo county, Indima:  a t  11.30 a.  In. of the 
6th a tornado occurred a t  this 1)hce, corning from the south- 
rest; the storm continued about fifteen miiiutes, (luring whicll 
ime the air was filled wi th  d6bris. Numerous large buildings 
vere unroofed, and the rain which followed did groat damage. 
imong the buildings unroofed were the Masonic H:ill and a 
iotel. In the town of Newport, Vermilion county, six build- 
ugs were destroyed. The dam:ige done to farm property along 
,he Wabash Vallex was estimated at  $90!000. Iteports of the 
ieverity of t h i R  storm Ii;ive been received from Montezuma, 
Kichigan City, SlIelbyville, and various Otlier towns in  Indiana. 

Tiiscola, Duglas county, Illinois; tho  storm o f  the 16th was 
rery severe in this county, many barns were blown down, 
louses unroofed, and large trees uprooted; it was accom-- 
3anied by Iieavy rain, overflowing all streams in an unusu- 
ally short tinie. The storm was hoavy at Woodsido, nunierous 
buildiags were unroofed ancl several blown down. Tlie rain- 
l j l l  tliroughout this section ma8 unusually heavy and was of 
great value to fhrmers. 

Joliet, Will county, Illinois: nt 8.30 p. m. of t h e  18th a 
heavy wind storm set in, blowing dowu numerous houses rtud 
uprooting trees. A large grain elevator and sever;il offlce 
buildings wcre levelled to the ground. 

Dareuport, Iowa: a t  5.30 p. m. of the 18th tho Aky became 
threatening, with heavy clouds moving rapidly from the south- 
west, wind-direction southeast. Light rain commenced ctt 6 
p. m. ; at 6.45 p. m. the wind veered to the northwest and in- 
crea8ed in velocity, heavy rain setting in at the same time. 
Hail began falling a t  6.47 1). m. and contiuued two minutes, 
the stones were small ancl did very little damage. For t h e  
five minutes ending a t  6.40 p. m. t h e  wind blew a t  t h e  rate of 
forty-eight milos per hour from the northwest. The high wind 
did considerable damage, blowing down chimneys, trees, fences, 
and signs j telegraphic commutiicntion was  interrupted, t h e  
wire8 being clown in all directions. The storm was quite severe 
in tho surrounding country, blowing down trees, fences, and  
out-buildings. 

Wlieaton, Du Page county, Illinois : a heavy dorm of wiud 
:ind rain passed over this county ou the night of the 18-19th, 
commencing a t  8 p. 1x1. 111 the country north of this towu much 
damage was doxie; several barns and out-houses were demol- 

West Vir~i?Lia.-Clarksburg, 19th. 
Wiclconsin.-Milwaukee :inti M;td ison , 23tl. 
Wyoming.--Fort Briclger, 6th. 

WINDS. 
The most, frequent directioris of the wind dunng September, 

1886, ;ire shown ou cliart i i  by the arrows flying with the wiud; 
they are also given in  the table of miscellaneous meteorologi- 
cal data. In the south Atlaiitic states, east Gulf states, Ten- 
nessee, ant1 Florida, the prevailiiig direction of the wiud during 
September has been from the northeast or east ; i n  the west 
Gulf states, niiddle slope, ltio G r a d e ,  Mississippi, and lower 
portion of the Missouri valleys the wind was mostly froin the 
south ; i n  the extreme northwest and upper portion of the Mis- 
souri Valley the prevailing direction was nortlimest ; the wiiid 
was rariablc in it11 other dhtricts. 

HIGH WINDS.  
[In inilea p n  hoicr.] 

Wind-velocities of fifty or more miles per hour were recorded 
during the month, as follows : 

Mount Washington, New II:inipshire, 58, nw., 1st;  64, w., 
8th; 61, w., 9 th;  68, w., 11th; 74, FV., 12th; 60, w., 13th; 87, 
sw., 14th; 60, w., 15th; 67, se., 16th; 79, w., 17th; 93, w., 
18th ; 100, w., 19th ; '30, w., 20th ; 64, ilw., 21st j 80, w., 24th ; 
76, w., 25th ; 80, w., 26th ; 80, w., 27th ; 54, s., sw., 28th j 55, 

Pike's Peak, Colorado, 56, w., 2d; 52, nw., 1Gth; 64, w., 
17th ; 60, sw., 37th. 

Moorliead, Minnesota, 50, s., 14th. 
Brownsville, Texas, 68, e., 22d; 52, e., 23d. 

New York City: on the 12th, a t  5.25 p. m., light rain and 
thunder-storni, with liigli wind. set in and continued nntil 6.N 
p. m. ;  the storm began again at 9 11. m. and ended at 10.1C 
p. m. Considerable dainage was done in the northern part 01 
tlie city; smoke-stacks were blown down and :I number of houser 
unroofed. This storm was quite severc over Long Isl:ind, i i  
northern New Jersey, and in southeastern New York. In Man 
hattaiiville considerable damage was done by wind ; liouset 
were unroofed and telegraph poles thrown down. At  Coiiej 
Island fifty-eight bath houses, a railway station, arid pavillior 
were destroyed. 

Hartford, Connecticut : a destruct>ive tornado occurred at thc 
town of Burnside, three miles from Hartford, shortly after Bun 
set of the 12th. It trarelled from the southwest towards thc 
northeast, making a path about one-eighth of a mile in widtl 
through groves of oak, elm, and pine. The tornado was ac 
companied by a large, black, whirling cloiid, and a loud roar 
ing noise. 

White Plains, WestcheRter county, New York : the follow 
ing is an extract from the report of the observer a t  t h i s  place 

On the 12th the moRt remarkable rainfall ever recorded at this station oc 
curred. At  the time of the shower the wind was perfectly calm ; the rai 
began at 6.16 p. m. and coiitinued about ten minutes, after which the win 
began to blow and the rain instuntly ceased, during the ten minutes 1.36 inche 
of rain fell, and in less than ten minutes the sky wm clear. During the storr 
thunder w m  heard once, lightning distant. 

Onancock, Accomack county, Virginia : during the night o 
the 12-13th, shortly after midnight, n tornado passed ove 
this town, lcvelliug everything in its track to the ground 
About midnight the sky was overcast by dark clouds whic 
were illuminated by ail almost incessant display of vivid light 
ning. The storm was preceded by a black funnel-shaped cloud 
coming from the southwest, and accompanied by a loud roai 
i n g  noise. The steeple of a church was blown off, and with i 
the bell weighing uix hundred pounds. Several houses wer 
blown down and many unroofed. The track of the tornad 
varied i n  width from fifty to seventy-five yards, its length wn 
about five miles; along this track the largest oak trees wer 
uprooted or broken OK near the ground. The towu lies betwee 
two arms of an estuary of the Chesapeake B?y. In approacl 
ing the town the toruado passed over one of these inlets an 

sw., 29th. 

LOCAL STORMS AND TORNADOES. 
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ishe(l and dwellings unroofcd or otherwise tlainagecl, ~~u~r i e rous  
,+,jr1dmil]s :\nd Ili\y.t;taclts \VPW blo\\~~i C ~ O W I I .  Soinr cattle 

Tlie storni WRS quitc severe 
at ])e Kalh, the teICgri\l)Ii wires were c1O\\'U i \ l l t l  cominmiicn- 
tiorl A large bidding was struck 
by liglltni1ig Jjetroit, Michigan : a thunder-storni befi:In a t  12.05 a. 111. of 
t h e  1gtll. No 
damage: \viis done by this storiii altliougli the wind for n few 

\)lew a t  the rate of sixty miles per hour from the 
nortile nirection of wiiid before the storm, sontheast ; tluririg 
the storin. north; after, southwest. A westerly gale set i i i  a t  
midday attuiiiing a velocity of twenty-nine miles per hour. 

Bu@alo, Nem York : tho mornilig 01' tlie 19th o1)ened with 
heavy rain, tlie we:ither co~itin~iecl rainy uiitil the afternoon. 
Cautionary sigrlnln were hoisted at 10.56 a. 111. A severe gale 
from the soutllwest b e p n  ac 2 p. m., leaching a t  3.65 1). m. a 
velocity of forty-four iuiles per ~IOIII'. Tho water in  tlro lake 
wDH very rough, complc.tely subincrgiug the outer bre;tltw;iter. 
N~ vessel left port dur111g the display of cautionsry signals; 

number. that left before tho \v;irnirig wm giv& were com- 
pelled to  return, so\-er;ll of them in a disabled condition. In 
t h e  country Hboiit Buff'alo 1na113' barns were unroofed, while 
fences, hay-ricks, m d  fruit trees were tlirowrr domii by the 
gale, ~ o u n t r y  roads were rentlered almost impassiible by the 
hen\Ty rain, which fell collt~innous~y during the day. 

0 8 \ ~ e g o ,  KCW York : :I Iieavy tliunder-storm and high wind 
OccurTed on tlie afternoon oftiie 1'3th. Tlie rninfidI was Iie;ivy 
between 5 irnd 5.20 1). m. Fro111 G.50 to 7.15 p. m. the wind 
blew froin the west a t  the rate of thirty-two miles per Iioiir. 
A few shade trees were blow~i dow~i i n  the city, :ind consider- 
able fruit destroyed in the country by being blown from tile 
trees. 

San(lusky, Ohio: on tho 19th a galebegan a t  1.43 a .  ni. and 
ended a t  2.45 8 .  m., h C @ i I l  :lg:iill ;tt 9 a .  nl. illid 01idPd i\t 6.15 
p. m.;  lllnximuin velocity, thirty-four rriiles per hour from t h e  
northwest, a t  2.05 1'. m. H ~ : L v ~  rain, accompanied by tliunder 
and lightning, set in a t  1.40 R .  m. 

Alden Station, LUZC?rlie county, Pennsylvania : this town 
was visited by a heavy wind nnd raiii storm on the iiight 01 
the 19-20th. Nearly every biiilding i n  tlre town was damaged; 
several small buildings were comliletely destroyed. A hotel 
and a public school building mere partially deRtroyed, and 
severnl personH injured. 

Wellsborough, Tioga county, Pennsylvania : on the 19th a 
tornado occurred ill Tioga county near Knoxville. Tho storm 
destroyed several bat'1lS :in(] houses arid blew down forest trees. 
Its track extended over a distniice of ten miles. Heavy 
thunder-storms aiid high winds were general throughout east. 
ern Pennsylvatiiil 011 the afteriioon of the 19th. A t  Al(]en 
several minors' IIOUSCS mere blown down, and many other build. 
ings uurooled. Farmers suffered considerable loss, tho wind 
unroofing barns and destroying unril)e fruit. 

Decatur, Indiana: ou tlic afternoon of the 22cl a violent 
wind and rain storm did cotisiderablo damtigo in this town a ~ d  
vicinity. M ~ I I I ~  huildings were unroofed ;tiid small structures 
demolished. wes t  of the town the storm assumed the  form of 
a tornado and uprooted many ilcres of forest trees. A b e ; ~ v ~  
storm also occurred on the 24th, destroying fenciiig and blow. 
ing down orchards. In this towu much damage was done t o  
the manufacturing interests by tlie unroofing of biiil(1ings. 
The total damage is estimated a t  $60,000. 

Cincinnati, Ohio : heavy rain and thunder-storm set in at 
6.30 p. m. of the23d mid cotitinucd iiutil 6.40 1). in. Tlre storm 
came from the west and moved toward the soutlieast and was 
accompanied by high wind, maximum velocity thirty-twc 
miles per hour. Reports from iiumerous places show that Re. 
Vere thtInder-stOrnls, in Some placos scco]n])anied by llajl IlDd 
high mind, prevailed tlirougliout the state. A t  Urbnna, ill 
Chrsmp;Iign coiirity, several buildings wcre unroofi.tl alicl COII 
siderable diImiIgo done to fruit ;Uid sh;i(le t,reos, rttilroad 
station a t  Bluffton, and numerous barns in Wyandot, Se1iec;t 

killed by falling buildings. 

cut off' for serer:il Iroiirs. 
;111d CoI\sUllled, IOSS $20,000. 

Hcavy rain fell bet\veen 12.30 and 11 a. in. 

3 

r! dl~:imp:iig~i, :ii1(1 Alle~i coiiiities were struck by I iglitiiing and 
onrned. 

1 j 1 n i 1 ,  Allc~i coiiiitt3', Ohio: ;it 7 a. 1u. of the 231 a heavy 
rain ancl t11niiiler-stoi~iri set in. Duriiig t.lie storin R large oil 
tank \viis striicl; by lightning aiid bui*ned, together with a laIge 
ouilding and t,lie iiincliiiicrg used i n  rc?fiiiing the oil ; the loss 
is est,ini:ited a t  $35,000. 

Fort, Assina.l)oiiic:, MotltaIiiir: fair, cool \ve:btlrer, with brisk 
,incl liigll wiiicls froiii .the soutl~west ant1 west, prevailed during 
the 23tl. 13ctmweeii 3 :uld 4 1). IU. tlie \viucl attaiued a vclocitsy 
~f forty-oiie nliles per hour. High west wvinds also prevailed 
dnring the 24th i i i i t l  25th; on the 25tli, between 4 and 5 1). m., 
it blew a t  tlic rnte of forty inilcs per hour from the southwest. 

Grand Ht~ven, Michigtiii : he:tvy rain and vivid lightiiiiig set  
in ;It 1.02 aiid continricd until 5.05 :I. m. of t h e  24th ; aaiount 
of ra,infall 2i02 iiiclies. Telegrapli and t.eleplioiie lines suffered 
consider;ible damage, com~~i~ i~~ ica t io i i  being cut. off until 11 
:I,, m. During tlre storm several Iiouses in the city were struck 
by liglit.niiig. Reports show that the storm was severe through- 
o u t  the surro i i~~~ l i i~g  country, sct\-eral barns being struck by 
liglr tning tind buriied. 

Port Sill, Iiidian Territory : :I tliuudcr-storm began a t  2 p. 
m. cindcoiitinuetl until 4.30 p. 111. of the SGtli. The stormcame 
ti.0111 the southwest arid was :tccompa.uied by heavy ra.in and 
high wiiid, which iiiiroofctl one of' tlio post buildii~gs. 

[l'rcpmed by L i c ~ t .  Jso. 1'. Fisim-, Signal Corps, IT. S. Army, Assistai~t.) 
TORNADO STUDIES FOR S X P T E M B E R ,  1886. 

Tornadoes occurred iu September. 011 three days, the 12th, 
lGth, a,iitl 18th, :IS will be seen by reference to the accompany- 
iiig table, wliicli presents 8 brief history of each storm aid 
tlie autliority upon which the report is based. 

The tornildoes occurring on the 16th mere found to be tlie 
most tlestructire as well a.s the most numerous of' the month. 
In  order to invite speciA attention to t h e  marked disturb- 
ances on this day, ;uid graphically present tho surrounding 
atmospheric conditioiis which were prevailing :it the time, 
chart number vii has been prepared and mill be found on the 
last page of this REVIEW. 

Chnrt iiuinber vii i n  t h e  3 p. m, (Eastern time) tri-daily 
weather map of September 16th. The isobars are drawn for 
every tenth of an inch difference in pressure, aud the  iso- 
therins for every difference of 10' in temperature. The words 

High " and " Low," :is used 011 t h e  chnrt, indicate the centres 
of the regions of higlrest and lowest pressure, respectite!y. 
The location and direction of the progressive morement of the 
tornadoes are shown by the following sigu, X X X X 7 3 ,  

placed upon the chart, nnd to the southeast of' the centre of 
lowest pressure. 

The low-pressure area wit11 which t h e  tornadoes of the 16th 
were associated was one of the  most remarkable depresRions 
of t h e  month. It first appetired in  the Saskatchewan Va.lloy, 
nortli of Montana, on the a.fternoou of the 13th.  From this 
locality it moved slowly eastward along t h e  northern boundary 
of the United St.ates, with little iiicrease in inter is it,^, until the 
aft,ernoon of the 16th when i t  mas then central in extreme 
northern Minuesota. On t h i s  day II decided change took place 
in the cliaructer of tlre depression, which iniiugurated the con- 
ditions of temperattire, mind-force, and direction that  prscipi- 
tated the violent local storms of the 16th. 

On the morning of t h e  14th. while the main area was ten- 
tra.1 in Montaiia, :k secondary depression appeared in southern 
Colorado, which at the expiration of twenty-four houm united 
with tile fornier in (leveloping it huge and irregular trollgli of 
low pressure extending from Lake Superior southwestward to 
New Mexico. This elongated aren increased its major axis to 
the southwest and northenst, at tho same t,ime contracting the 
diort.er nxia nntil tJie trough reached from the Rio Orande to 
the fiftictli 1mralIe1, nortli of Lake Superior. Tlie maximum 
conditioii \vas  rciilizcd on tlia adZeruoon of the 16t11, and dis- 
appcnrecl on tho following morning, when the combined de- 
pressions were mntrid as :L single area in the lower Saint L:Lw. 


