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on the 7th. Two and eleven one hundredths inches fell 
at South Bend on the 13th, niore than one-half of which 
fell within a very few minutes, cnusirig some damage in 
the business section of the city bj- the flooding of base- 
ments. A storm 011 the 30th a t  Plymouth wis accoii1- 
panicd by hail. The observer at P l y o u t h  states that 
no damage resulted from it  nt Plymouth, but that crops 
in the eastern half of Marshall C’ouiitj- were injured to 
some extent. The observers at Rims iinrl  South Bend 
recorded 13 thunderstoriiis n t  their respectire stations. 

A PHENOMENALLY HEAVY RAIN AT ALTON, ILL. 
By bfONTROSE n’. HATES, Dirtrlct Forecn.ter, bt. LuUlS. &IO. 

During the summer half-yenr local thunderstorms 
accompanied by rainfall of several inches occur fre- 
quently enough to  cause no iiiore thnri pasing coiiinient, 
and doubtless there is no locality to the east of the 
Rockies that has not n record of a rain of 4 or .5 inches 
in less than 24 hours, which is ])opularly referred to  as  a 
“cloud-burst.” While 24-1iour rains of 4, 5 ,  or e ~ w i  G 
inches probably have fallen once or twice in 111any sec- 
tioiis of the central p r t  of the countrl- in the laat 30 or 
40 years, when the fall gets niucli above G iiiclie3 it 
should have a plrtce in the list of very unu~ua l  1)henonienrt. 

At Alton, Ill., there was a rain during the night of 
July 13-14 that was, it is heliered, unprecedented in the 
meteorological history of the mitldle Rii.-.cihhippi Valley. 

July 13 was seasonaldy hot; nt 7 11. in. there wiis an 
atmospheric depression over enst ern New hlcxico :inil 
southeastern Colorado, and .a deeper depre4oii ex- 
tended from northern Nevada into North Dakota, ni th  
its center over eastern hiontaiia a i d  western North 
Dakota. There’ was nn area of high pressure along the 
entire Atlantic coast, ]Jut the differenca hetween the 
pressure extremes was only 0.63 inch. The weathtsr 
was generally fair in till the territory to the tmt of the 
Rockies. 

About 8 p. ni. of the 13th occasional flashes of lightning 
were observed just above the liorizon, in all direct ions. 
The display became niore brilliant gr:idu:tll~-, niid shortly 
after 9 p. in. the whole sky was illuniinecl l)y almost 
incessant sheetlike flashes. This continuecl, hit with 
an increasing intensity, until about 13.50 D. in., when 
loud peals of thunder were heard and torrential rain 
begpn. Peculiarly, there was vwy lit tlc loud thunder 
during the first half of the night,, although there were 
flashes, one following the other with tin nlniost in ip~r-  
ceptible intermission a t  all points of tht- (~)ii i l~nss.  The 
flashes up to 12.50 a. in., or the approxiai:itr tiiiic of tlie 
first loud thunder, were niostlv sheet lightning. As 
nearly as could be as(~ert:iincd, ’light) rnin lwg:iin ribou t 
11 1). in.; the heavy riiin fell from 13.50 a. 111. to 4 a. iii.: 
more than 9.22 inches fell in  the entire storm. Th tw is 
no rain gage in Slton; the nearest is in Etwt ..lltoii, fivr 
miles from the part of Alton in whit-h it is thought the 
precipitntion was the heaviest ; this gage ( ny$t 5.C;CJ 
inches. I n  Alton several eiii it? lmihlrets and jars that 

rainfall were filled; after applying the forniu1:t~ t o  as( er- 
tain the value of the contents o f  these vessels in inc*hes 
and hundredths of rainftdl, i t  was found that tlie tleel)est 
rontainecl 9.23 inc,bes. An enipty washtuh left in a 
yard overniaht caught 9.50 iiwhes, hut, was not filled. 
Unfortanate?y, the exact ditiiensions of this tuh were 
not known and a rediiction of the 9.50 inches c.oulcl not  
be made. 

The following evidences of the amount of rainfall were 
obtrtined from reliable sources by Rlr. 1,. D. Tager, of 
Alton: 

had been left in places favorn t, le for the measurement of 

1. At the home of Reinhold Goearau, 430 East Ninth Street, being 
about six blocks east of Ninth and Belle Streets, where the great damage 
WAS done, three buckets, to wit, a candy bucket, and two ordinary 
iron buckets, were in !he yard, free from drippings or other outvide 
influence. Paturdaj night they were empty; Simday morning they 
were full. 

2. At the home of Hon. John J .  Brenholt, corporation counsel of the 
city of Alton, there were five concrete pillars set for the outside of a 
porch. They were a foot square, with ?-inch solid concrete on the 
outer dges .  leaving. a space S inches hollow in the center. In these 
columns there were tound to be 7 inches of water after the great rainfall. 

3 .  At the honie of Joseph Curdie, 1607 Henrj Street, an ordinary iron 
bucket left in the lard, and being out in the open, was found filled in 
the niorninq. 
4. At the home of hIrs. Elizabeth Harris, ‘320 Burns Street, a tub lelt 

in  the ;\an1 ’iydq found to Le full Sunday morning; a h .  an iron bucket 
that had been p1:iced c~n tlie cistern box on Saturday eiening, in an 
empty condition, was bund filled on Sunday morning. 

5. At the boat dock oi W. D. Fluent there were about 12  skiffs, all 
of which were o\erflowed within an hour after the heav) r‘iin began. 
The heavy downp~~ur begm about 10 minutes to 1 o’clock on Sunday 
morning. Takiiiq into account the flnre of the skiffs and the ciirka- 
tiire from stem tu stern, it \vould be re:isonable to assume that the actual 
depth was aboiit 41) per rent of the depth measured. The skitis average 
aLout 14 inches deep, niahing approsimatelp 5.6 inches of rain in the 
first h ,ur  Blr. ( 1iarlt.s Nornian, who was in  charge of the dock, 
eytimates the r‘iinfall IJetween S and 10 inches from 12.50 to 3.90 Sunday 
niurninq. 

6. Williani Brd ish ,  of 725 Langdon Street, states he is a nieniber of 
the firm r,f IYPI>LJ & Bradish, having a busthouse a t  the foot of Stnte 
Stwet. The) had 1-1 skiffs in the water, and when he came tlon-n early 
Sund.tv morning all the skitfs were filled with water. The 40 per cent 
estiuinte ouqht to apply here. 

7. At the Equitable Powder Co.’s plant a rain gage had h e n  estab- 
lished on account of a lawsuit inbolving rainfall. ThiA plant is 5 miles 
emt of the main point of destruction in  Alton, and i t  is generally 
crmcetlril t h j t  the mink11 a t  the powder plant was not eo hc.avy as  in 
Alton prctper On account of the flood no reading of the Race could be 
made until 2 p. in . ,  Monday, Julv 15 The qauge then showed 5 6 
inches, :md it was estimated bv Theodore Masel, the mechmician of 
the company, and  Ric hard Stout, secretary, that the evaporation 
nmounted toenou,nh tn havemade ther‘iinfnll a t  the end of thestorni to he 
about tj 5 inches. The g.iqe used is practicall) the sanie as veed by the 
United States ’il‘t’ather Bureau, ~YA\  in? an S-inch opening a t  the top. 

S. A t  the store of BIr Bauni, in West Alton, hlo , about 4 miles south- 
uest of the main piint of destruction in  Alton, there  ere tnomilk jars 
left in the yard on SLtturd:iy evening and in an enipt) condition. The 
jars are ahbut 10 in(-hps deqi  and the sides are straiqht UJ! and down. 
Thew jars mere found filled with water on Suntlnv morning. 

9. L. D Ynger, compiler of this report, watched the storm from 12.50 
a. m., Sunday until 3.30 a. m., same day. At first wind and clouds 
were from the east; :tt about 2 a. m. the wind and clouds were from the 
Routh, and at about 3 o’clock the wind and clouds were fmm the west, 
indicating that the storni hovered over the city and really crossed 
three times. 

The damage done by water (there was practically no 
dnninge 11y lightning) was greatly augmented by the 
t o p  ~grnphy of Alton, which is an unusunlly hilly place. 
Belle Street, the scene of tho greatest howc,  lies between 
two precipiti~us hills, and its extremity farthest from the 
river is steep. 

At  Twelfth and Belle Streets the water was over the 
curb.;tones at 1.15 a. in. After thi3 the rate of rise is 
probleiiiaticnl, 1111 t mud lines on houses in Belle Street, 
lielow the steep poition of the thoroughfare, show- that, a t  
soiiie time there was a torrent 7 feet d6ep. In  the prin- 
cipal business portion of the city the water was 2 to 3 feet 
cleep a n d  much damage was clone to goods. Basements 
were filled with water and ,z heavy deposit of niud was 
left. 

A 7-foot masonry sewer in Belle Street gave way in 
several places under the hydrostatic pressure niid the 
htreet was w:ished out to :i dej~th  of 20 feet. This sewer 
gave way under the al ton Gas Works and a portion of the 
plant was wrecked. Sinall houses were washed away and 
in nuiiierous houses wveral inches of mud was left, on the 
f in t  floor. Four persons were drowned by being caught 
in low-ceiled rooms. In  some of tlie oblier str  
bricks a i d  macadam were mashed out and the street bed 
eroded several feet. 
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The entire damage is conservatively estimated a t  
$250,000. 

The storm was severest a t  Alton, but, was very heavy 
along the river, particularly on the east side, from slightly 
above Alton to a short dist,ance below St. Louis. In  St,. 
Louis rain fell from 2.32 a. m. to 4.52 a. m.; the tota.1 
amount was 3.16 inches, of which 3.95 inches fell in one 
hour. This is tlie heaviest rainfall for one hour ever 
recorded in St. Louis. The nearest approach to i t  was in 
18'73, when 2.93 inches fell in one hour on June 9. 

The weather chart prepared on observat8ioiis made a t  
7 a. m., July 14, showed gradually increasing presmre 
froni a depression over the Roc.ky bIount,ain slope (with 
its cent,er near Winnipeg, Manitoba.) to a wave of high 
pressure over tbe At,lant,ic seaboard: in t,he 24 hours 'ust 
ended there had bee.n no rain in the Alississip ii ~ A e y  
except over the limited territory covered by t i e  i sborm 
just, described. 

SEVERE -DER STORM AT MINNEAPOLIS, MINN., 
JULY 12,1912. 

By MARTLN R. HOVDE, Asslstant Observer. 

Late in the aft,ernoon of July 13; 1912, an unusually 
severe thunderstorm passed over Minneapolis. Esc,ept- 
ing t8he t,ornadic disturhanca of August,, 1904, t,he storm 
wlts the most t,errific the cit'y h ~ c l  ever esperienoed. The 
morning weat8her map revealed an area of low pressure 
est,endmg from the C!anadian Province of Manitoba sout,li- 
ward to Mexico &li it,s center over east,ern Soiitli Dakota 
and Nebraska. It foreboded unset,bletl w e a t h r  and 
showws for east'ern l\linnesot,a. The day opened with 
light t'o fresh sou thea.sterly and southerly winds, and occa- 
sional showers. By niidclay tlie temperataure h e p i  to 
rise rapidly aiicl t8he sky liecame generally c,lear. The 
bartometer was falling slowly. Short,ly before 4 p. 111. the 
sky clouded rapidly in t,he west and sout'hmest,, n.na t,lie 
t,liunclerst,orm and da rhess  a.pproached. At, 4.35 1'. m. 
t,he rain began to fnll at, a.n excessive rate coincident, wit,h 
the sudden, outrushing squall. At, 4.36 p. in. t,he estreine 
wind velocity was 90 miles an hour and for a five-minut,e 
period, SO miles. Backing winds indica.t,ed a passage to 
the sout,h of statmion. After a short interval (about 20 
minutes) excessive rain set, in again, 0.7 inch being re- 
corded in 15 minutes. Before- t8he hour hac1 p s m l  m- 
other storm was passing, winds now veering to southwest. 
hi est,renie veloc,ity of 60 miles 8.11 hour was recorded at, 

The sudtlenness md severity of the winds 
ma,y 6*07 1. e li1. inferred when one considers that the total wind 
movenient, for the hour of 4 t,o 5 and 6 to 7 1). m. were but 
23 and 6 miles, respeckively. 

The total damage is conservnt,ivaly est,iniat,etl a t  
$25,000, confined principally to  erosion of streets, blow- 
ing away of awnings, signs, etc., lireakage of t>rees and 
windows, and flooding of low places and basenien t,s. 
Three lives were lost and a score of ~oeople were injiired. 

storm of this nat8ure nitmy curious and int'eresting 
experiences happen. A few are given, taken from the 
local press: 

J. H. Rose saw the wind lift Leonard Gripp's garage from it.s founda- 
tion next door and carry the building 50 feet away. The automoliile 
was left on the floor unharmed. 

Fire Chief Ringer had to open the auto doors t,o let the rain \rat,er 
out of the machine while motoring to a fire. 

Assistant Fire Chief Hamilton's auto was submerged in the street 
while responding to an alarm. 

A strong gust of wind seized a delivery wagon and rolling t.he horse 
and wagon over and over carried the outfit across the street and dumped 
it down a steep incline into a ditch. 

In  
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By JAMES H. SPENCER, Local Forecaster, Dubuque, Iowa. 

The Wisconsin River flood from Rothschilcl to hlerrill 
on the 33tl and 34th of July, 1912, was one of the worst, 
if not the worst, on record for that seckion of the country. 
Conservative estimates lace the loss a t  niore than one- 

imiediat,ely north and northeast of Wausau. At Mer- 
rill, Lincoln County, 11.35 inches was recorded. Only 
an inch fell a t  Grand Rapids, and 1.16 inches at  Rliine- 
lander, while Wausau reports 4.50 inches ; Prentice, 5.09 
inches; Koepenick, 3.20 inches; a.nd Antigo, 6.03 inches. 

It was the great ra.infal1 in Lincoln County that caused 
the flood. The result of the enormous downpour at  
BLerrill is thus described in the Grancl Rapids, Wis., 
Reporter, by Hon. Neal Brown, of TVausau: 

A wall of wat.er came down the river, taking out one dam after 
auother. 

Mr. Brown further states in the Reporter that t,lie flood 
loss is several hundred thousand dollars, and that aniong 
the clams carried out were the Wisconsin River Dam at 
Merrill; the Prairie River Dmi of the Ahrill P a p  Co.; 
the Brokaw dam; the guarcl-lock Dan1 at  Wausau; a 
smnll dam of tlie Wausau Street Railroad Co.; a )art of 

of the Marathon Paper Mills a t  Rot,hschilcl was blown 
out to relieve the pressure. Four bridges at Wausau and 
one at Schofield were carried out in whole or in part,. 
Several niillion feet of logs between Wausau and hlerrill 
were carried downstream, but a large amount was recov- 
ered. (See also Mr. Brown's letter a t  the close of this 
re iort.) 
!h an a,ccount of the flood the Wnusau Record-Herald 

of July 24, 1912, says: 
The " Olcl Wisconse " went. on B tear last night and continued t,he work 

of rlevastnt,inu today. The heavy and const.ant rainfall of 34 hours 
result,ed in an ext.rsordinary high stage of water last night, and about 
10 o'clor-k t.he clam at. Brokaw gaye way, being unable t.o st.and the 
strain. A t.elephone alnrni was at  once sent to this city, but hefore 
precaut,ionary niensures could be taken t,he crest. of the flood was 
here. The wmter roee to an unusual height, said to be greater than 
for years. 

As a niatt,er of fact, the water a t  Wausau rose to 15.3 
feet, or t.he highest ever linown there by nearly 2 feet. 
It, was -Libout, 1.S feet higher than in September, lS8l ;  
about 4.1 feet higher than in September, 1900; and 4 
feet higher than in Ocimber, 1911. The rise was from 3.6 
feet at 7 a. ni. of the 23d to 15.3 feet a t  about 10.30 a. m. 
of t,he 24t,h, or 11.7 feet in 273 hours. 

Rir. A. W. Trevill, postmaster a t  Wausau, reports as 
follows relative to the flood: 

half million clollars. $ orrential rains fell on the 23cl 

At Brolisw they didn't even have time to open the gat.es. 

the Brooks & Ross Dam at  Sc.hofield; while the co B erdam 

WAUSAU, WIS., July 30, 1912. 

Iiiforirintiim liere given was olltninecl frlmi the parties sustaining t,he 
Iiiss, aiid is, I think, a fair estimate: 
Barker & Stewart Luniber C o . .  ............................ $20,000 
J. Mortensoii Lumber C o . .  ................................ 25,000 
\Vausaii Street, R .  R. Co. .................................. 20,000 
A.  Ki~-.kl.iiiscIi Grocery C o . .  ............................... S ,  000 
The Nort.hern Milling Co .................................... 1,500 
Raclgrr Turpent.ine Co ...................................... 3,000 
B. Heineniaii Limber Co.. ................................ 5,OnO 
Bra-hw Paper Co. ........................................ 30,000 
Mnrathoii Paper Co. ....................................... 30,000 
.John BIansrr R a w  Mill. ..................................... 10,000 
R r o o k ~  "k Ross Lumber Co .................................. 10,000 
City of Wausau. ........................................... 3S, 000 
Chicago. Milwaukee ck St. Paul R. R ........................ 30,000 
Chicago & Northwestern R.  R ......................... ... ... 20,000 

Total ............................................... 232,500 


