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HAIL.

Description of the more se¥8re hail storms of the month is
given under *Local storms.” Hail was reported as follows:
1st, Pa. 2d,Ill.,Iowa, Nebr., Va. 3d,Ga.,Iowa, Minn., Va.,
S. Dak., Va., Wis. 4th, Colo., Kans., Mich., Mo., N. B. 5th,
N. Y. 6th, Ala., Iowa, N. Dak. 7th Minn., Nev., 8. Dak.,
Wis. 8th, Ala., Ariz., Ind., Mich., Mo., Wis. 9th, Ky., N.Y.

10th, Conn., Md., Mass., N. Dak,, N. J., N. Y., 8. Dak.
11th, Ariz., Colo., Nebr. 12th, Colo., Nev. 13th, Colo., Kans.
Mo., Nev. 14th, Oolo., Nev.,N. Y. 15th, Colo.,S. Dak. 16th,
Colo., Wyo. 17th, Ill., N. Y., Tex. 18th, Colo., Kans. 19th,
Colo.” 20th, Va. 21st, Md., N. Y., Pa. 22d, Nebr., Nev., N,
Dak., Tex. 23d, Kans., Mont., 8. Dak. 24th, Nebr., N. Dak.
S. Dak. 25th, Colo., Kans., Mo., Nev., N. Mex. 26th, Colo.
27th, Tex. 28th, Kans., Mich. 29th, Nev., N. Dak., Tex.

30th, Tex., Wash. O
SNOW.

The Signal Service observer at Harrisburg, Pa., reports thag
a few flakes of snow fell at that place the morning of the 234 :
snow flurries were also reported in Northampton and N or’.
thumberland counties, Pa., on the 23d. The Signal Service
observer at Sault de Ste. Marie, Mich., states that light snow
was reported along the upper Saint Marie River the evening
of the 9th.

SPBEET.
“Sleet was reported at Moorhead, Minn., 24th, and in Colo.
on the 27th.
O MAXIMUM RAINFALL IN ONE HOUR OR LESS.

The following table is a record of the heaviest rainfall duy-
ing August, 1890, for periods of five and ten minutes and one
hour, as reported by regular stations of the Signal Service
furnished with self-registering gauges:

Maximum fall in—

Station. : T
i smin. | Date. |tomin.| Date. | thour.| Date

Inch. Inch, | Inch. :
Bismarck, N. Dak. .. 0.0§5 23 o.10| . 23| o0.20°
Boston, Mass .... 0.05 20 | o.10 20 0-311 3
Buffulo,N.Y..... 0.20 21 0.30 5! o0.60! 20
Cincinnati, Ohio . 0.25 26 o0-40 26 I.10; g
Chicago, I ..... 0.20 21 0.27 21§ 2
Cleveland, Ohio . 0.25 4 0.40 4. o060 """
Denver, Colo .... c.1y 1| o.30 1) 0.62 - 4
Detroit, Mich. ..... 0.185 21 0.20 21, o.75° 25
Dodge it , Kans 0.15 4y 30 0.20 4,30 0.50 . 21
Duluth, Minn ... 0.25 7 0.32 7. 0.78; 4
Galveston, Tex .. 0-40 4| o.75 4. I.75 7
Jupiter,Fla ..... 0-35 2 0.70 2! 1.80: ;
Marquette, Mich 0.01 28 0.04 281 o.20 ; 8
Memphis, Tenn. 0.32 26 0.60 261 124 22
New York City.. 0.15 | 10,22 0.25 221 o.93 | 2
New Orleans, La 0.18 24 0.25 19 o.41 | 2
Norfolk, Vat........ ! , 9
Philade(liphia, Pa !
Portland, Oregon
Savannah, Ga ....
San Diego, Cal......
San Francisco, Cal .
Santa Fé, N. Mexi..
Saint Louis,Mo ....
Saint Paul, Minn$..
Washington City.....
Wilmington, N. C

# Not sufficient to register. tNo rain. IRain-gauge not working. §Rain-gauge failed.

O WINDS.

The prevailing winds during August, 1890, are shown on chart
1I by arrows flying with the wind. In New England, the upper
lake region, and on the northeast slope of the Rocky Mountains

the winds were mostly from southwest to northwest; in the mid-
dle Atlantic states, south to west ; in the south Atlantic states,
the upper Mississippi valley, and the southern plateau region,
southeast to southwest; in the Florida Peninsula, the east Gulf
states, and the lower Rio Grande valley, east to southeast; in
the west Gulf states, northeast to southeast; in the Ohio val-
ley and Tennessee, south to sonthwest; in the lower lake re-
gion, and on the south Pacific coast, west to northwest; in the
Missouri Valley, and on the middle-eastern and southeast slopes
of the Rocky Mountains, south to southeast; on the north Pa-
cific coast, north to west; and in the extreme northwest, the
northern plateau region, and on the middle Pacific coast,

variable.

QHIGH WINDS (in miles per hour).

Wind velocities of 50 miles, or more, per hour were reported
at regular stations of the Signal Service, as follows: 7th, 56
nw., at Fort Sully, 8. Dak. 10th, 60, sw., at Rapid Cir& s’
Dak. 21st, 61, sw., at Mount Killington, Vt. 24th, 58, n.. at
Valentine, Nebr. 27th, 96,nw.,at Mount ington, N. H. :
74, w., at Green Mountain, Me. 29th, 85, nw., at Mount
Washington, N. H.; b4, e, at Winnemucea, Nev. 30th, 50,
sw., at Winnemucca, Nev. ’

{) LOCAL STORMS.

During the afternoon of the 1st a heavy thunder-storm, with
vivid lightning, rain, and hail, passed over Philadelphia, Pa.
In the etening severe electric storms occurred on the New
Jersey coast. A thunder-storm from the west passed over Qin-
cinnati, Ohio, at 1.20 p. m., with heavy rain, and wind 35 miles
per hour from the nw. The high wind lasted but 10 minutes,
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and was apparently more violent in Newport, Ky., where several
daildings were unroofed or otherwise damaged. A destructive
rain storm occurred at Mossing Ford, Va., the evening of the 2d,
causing the overflow of small streans, and the destruction of
crope on low land. At Copal Grove, N. C.; a storm caused
darifage to fr%and forest trees and injured qox('ﬁ and cotton to
the value of #out $500. In the morning a windyrain, afd haijl
storm caused damage to crops and buildings at Otho, Iowa,
©On the 3d at 4.20 p. m., eastern time, a thunder-storm, with
heavy rain and large hail, began at Sioux City, Iowa. Hail
continued about 40 minutes; the stones were irregular in shape,
some being 1 inch long and # inch thick; the outside of the
stones was composed of rough, clear ice and the centre of
white, soft ice. About 10.30 a. m., central time, a hail storm
from the west passed north of Sibley, Iowa, the southern
edge of the path being about 33 miles north offghat place. The
width of the path of hail was about 6 miles, the path of great-
est destruction being 13 mile, and the path was known to be
at least 75 miles in length, and extended over Lyons, Osceola,
Dickinson, Emmet, and Winnebago counties, Jowa. Tbe hail-
stones varied in size from §inch in diameter to the size of hens’
eggs. A number of persons were badly injured by hail, and
the damage to trees, crops, and property was estimated at
$150,000. From 10.30 to 11 a. m.a hail storm, moving east,
prevailed at Spirit Lake, Iowa. A severe storm swept over
the central part of Webster Co., Iowa, in the afternoon, dam-
aging buildings and trees. Destructive 'hail storms were also
reported in southwest Minnesota. At Slf)llx_%‘_gu&.s. Dak., a
severe hail storm occurred in the morning, lasting about 8
minutes, with wind about 50 miles per hour. = Some of the hail-
stones were 5% inches iu circumference. x;n and standing
grain, potageS, and garden vegetables re badly injured.
Sevbre electtic, wind, and hail storss prevailed in the after-
noon in central and east-central Wisconsin. At Port Huron,
Mich., a thunder-storm, with heavy rain, began 12.45 p. m.

eastern time, and continued until 1.30 a. m., 4th. The wind
attained a velocity of 45 miles per hour at 5.13 p, m., 3d. In
the city several buildings were struck by lightning, and one
persog was severely injured,‘ and in the surrounding country
crop¥were damaged. Considerable damage was caused by
a heavy rain and wind storm at Hammond, Ind., on the 3d.
A severe electric storm was reported in Cattaraugus Co., N.
Y. A severe thunderstorm, w_ltl} beavy rain, occurred at
Cortland, N. Y.; streets and buildings were flooded, and some
damage was done by lightning. A rain and bail storm in the
evening caused great damage in the southern part of Rocking-
ham Co., Va., and 2 persons were reported kille&by lightning
in Prince George Co., Va. .

On the 4th a beavy wind and rain storm was reported in the
southern part of Christian Co., Mo. A wind, rain, and hail storm
visited Coldwater, Mich., damaging growing cr@ps. At night
a cloud-burst in the mountains, in the east part of Mohave Co.,
Ariz., caused washouts on the railroad. Aflvices from Tucson,
Ariz., dated the 5th, stated that heavy rain had swollen the
rivers, that 60 miles of the Santa Féroad between Benson and
Nogales, Ariz., was washed out, and that the Sanga Cruz River
was flooding the valley. At San Bernardino, Cal., heavy rain,
preceded by an unusual amount of thunder and lightning, was
reported. Great damage was done in the vicinity of Montreal,
Quebec, by a wind storm in the evening, and a heavy thunder
and hail storm was reported in New Brunswick. On the 6th
a heavy hail storm occurred in Adair and Union counties,
Towa. About 4 p. m. the storm clouds were observed north-
west of Orient, Adair Co., and passed slowly to the north of
that place. About 5 p. m. the clouds moved rapidly to the
westward and when north of Orient moved southward, preceded
by a heavy wind for a few minutes, when the air became calm.
Heavy rain began falling, followed by hail. The storm moved
south into Union county, where great damage was caused to
crgps. About 7 p. m., central time, a hail storm, probably
thé& same storm felt in Adair and Union eounties, moved sounth-
west over the north part of Taylor county. On the 7th at 9.30

p- m., a furious wind storm, from the south, prevailed at Mar-
shall, Minn. A wind storm, with thunder and lightning, moved
eastward over Saint Paul, Minn., in the evening, and at
Montevideo, Minn., a bail storm badly damaged crﬁ. At
Riverside, Cal., a barn was struck by lightning and Wurned.
Cochise Co., Ariz., was visited by a heavy rain storm at night;
damage was done at Tombstone and Fairbank. On the 8th a
severe wind storm set in at 7.556 p. m., eastern time, at Manis-
tee, Mich. For several minutes the wind was 60 milesS¥er
hour from the west. 12 to 15 miles north of Manistee standing
timber was blown down, and one life was reported lost. A
hail and wind storm passed over Wexford Co., Mich., damaging
trees and crqps. Severe storms were reported in Ashland,
Winnebago,&nd Eau Claire counties, Wis. At Jacksonville,
Fla., a thunder-storm prevailed from 7.45 to 11.15 p. m., during
which several buildings and trees were struck by lightning.

On the 9th an electric storm visited Weakley Co., Tenn.,
during which one man was kill& and others injured. On the
10th a heavy thunder-storm sWept over Long Island Sound
along the Conn. coast, attended by high wind, rain, and, in
places, hail, cansing damage to cqrp and tobageo crops in south
and southeast Conn. A heavy wiltl, rain, and"hail storm passed
over Paterson, N. J., causing damage to buildings and trees,
and a heavy electric and hail storm visited Long Branch, N. J.
At &%S' Dak., a thunder-storm, with unusually heavy
rain, haltyand bigh wind, began at 6.30 p- m.and ended 8.10 p. m.
The wind reached 60 miles per hour, and a great portion of the
city was flooded. The total loss to property in and about Rapid
City was estimated at $14,000, and one man was killed by
lightning. The northern part of Orange Co., NY'Y., was
visited by a severe electric, wind, and hail storm about noon,
causing great damage to buildings and crops. On the 12th a
severe storm was reported at Belmont, W.Va, On the 14th a
thunder.storm, with violent northerly wind, and the heaviest
bail and rain storm on record z{)t that place, occur(;'ed at Calo-
rado Springs, Colo. The storm began 6.15 p. m. and ended
m%%e‘lgm’time. Hail began 6.35 p. m. and continued 15 min-
utes, during which time it covered the ground to a depth of 6
inches. Some of the larger hail-stones were § inch in diameter;
their formation was generally spherical, and they were composed
of clear ice; but at times the hail fell as a shower of crushed
ice without symmetry of form. The total amount of rain and
melted hail was 3.18 inches, of which 2.75 to 3.00 inches fell
from 6.20 to 6.50 p. m. Within 3 to 4 minutes after the hail
began the temperature fell from 75° to 47°. The track of the
storm was from west to east; its width was nearly 1} mile
and its length about 33 miles. The great volume of water did
considerable damage to railroad tracks, bridges, etc., and traffic
was temporarily suspended. In the city cellars were flooded
in the southern portion,and lightly constructed buildings were
swept away. The damage was estimated at $8,000 to $10,000.
The night of the 16th a severe electric storm oceurred at Car-
rollton, Mo. Several barns were struck by lightning, 2 of
which were burned, and some stock was killed. On the 17th
a heavy thunder-storm prevailed at Gratiot, Ohio, from 12.40
to 1 p. m., during which a barn 23 miles south of that place
was struck by lightning and burned. The night of the 20th a
storm which demolished houses, uprooted trees, and killed
stock was reported in Mason Co., Tex.

The evening of the 21st a severe thunder-storm passed over
Baltimore, Md.; 1.96 inch of rain fell from 6.05 to 7.15 p. m.
Cellars and, in places, the first floors of houses were flooded in
the lower portion of the city, and trains on the Baltimore and
Potomac Railroad were delayed by washouts. The storm was
also very severe in Washington Co., Md., where small hail fell,
and where the damage was estimated at $14,000 to $15,000.
At Philadelphia, Pa., a moderate thunder-storm, with high
wind and excessive rain, oceurred in the evening. The wind
attained a velocity of 40 miles per hour at 7 p. m.; 1.00 inch
of rain fell in 26 minutes and 0.35 inch in 5 minutes. During
the storm the roof of a car stable, an improperly constructed
building, fell in, killing 5 people and injuring 7; 3 horses were
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killed and several cars wrecked; damage about $10,000. A
light hail storm passed southeast over Altoona, Pa., at 3 p. m.,
eastern time, demolishing one stable. A severe wind and
thunder-storin moved nortbeast near Sheridan, Pa., at § p. m.,
eastern time, destroying 5 buildings. A severe thunder-storm
passed over Fryburg, Pa.,at 1 p. m., local time, damaging
buildings. A heavy rain and wind storm passed over Cort-
land, N. Y., in the afternoon, causing great damage to build-
ings and trees. At Hiram, Ohio, a violent rain storm, with
high wind and lightning, occurred at 9.30 a. m. The storm
moved from the southwest, and about 6 miles northeast from
Hiram destroyed a house and barn. Tbe track of the storm
was about 300 feet wide. There was unmistakable evidence
that the storm had a rotary, contra-clockwise motion. Trees
thrown down in the left half of the track nearly all lay with
their tops toward the right or toward the centre of the track.
On the 26th violent local storms caused damage in Ky., north-
ern Tenn., W. Va., and western Pa.; and pnear McConnells-
ville, Ohio, very heavy rain fell in the afternoon, flooding
small streams and causing great damage to crgps, roads, and
bridges. On the 27th heavy rain fell in the loWer Mississippi
valley, and severe gules prevailed on the Gulf coast. On the
28th a severe thunder, rain, and hail storm was reported at
Coldwater, Mich., cansing damage to buildings and orchards.
On the 29th a wind storm passed northward over Payette, Idaho,
unroofing buildings and destroying a bridge.
1Lkes BarRre TorNADO oF AucusT 19, 1890.
/ﬁxl’r;n’d noted this tornado occurred during the passage of Low VI. At
8 p. m. of the 19th a trough of low pressure extended from western Pa. to
northern Vt. It bad very slight intensity ; the lowest isobar (that of 80.00)
extended in an oval form 600 miles from ne. to sw. and 300 miles in the other
direction. The lowest pressure was 29.92, and the gradient between 80.00
and 80.10 isobars was not far from 1 mm. in 69 miles. The wind velocity for
that gradient is 4 miles per hour, and the winds were remarkably low through-
out this region. The velocity of this Low from 8 a. m. to 8 p. m. was 47
miles per hour. The following table shows the direction of c{)ouds, and at
mountain stations of the wind, at 8 p. m.:

L] [ |

Station. £ ;, Station. E ‘ Station. £

= = ~

| | I

Albany, N. Y oo B€. l Mt.Washington, N.H.) 8. I‘ Cincinnati, Ohio..... w.
Batfulo, N. .| sw. || New York City ...... se. || Cleveland, Ohio......| w.
Erie, Pa 8W. l Philadelphia, Pa..... 8W. l Columbus, Ohio ..... w.
Green Mountain, Me..| se. | Rochester, N. Y ..... e, Harrisburg, Pa....... w,
Killington, Vt ........ sW. 4 Northfield, V¢t ........ n.

These stations have been placed in two groups, the first two columns show-
ing direction of clouds from sw. to e., and the third column from a westerly
or northerly quarter. It will be seen that the first group lies to the south and
east of Wilkes Barre, while the other, with the exception of Harrisburg and
Northfield, to the west.

The exact time of the tornado it has been found impossible to learn, the
earliest is 5 p. m. and the latest 5.36; the latter was by an engineer who saw
the cloud from a point 12 miles distant. It seems probable that the time wasg
not far from 5.32'p. m. in the centre of the city. Just before and after this
time on this atternoon the following paths of storms and high winds, with
lightning and thunder in most cases, were reported. There were, in all, eight
distinct paths traced; the general course in all was toward a point a little
north of east. All towns are in Pa. unless otherwise mentioned.

(A) Wellsborough, thunder-storm at about 2.00 % m.

X (B) Brashville, about 6 p. m.; Summerville, 5; New Milford, 6.30, one boy
illed.

(C) Philipsburgh, stormy all day; State College, 2.12; Nisbet, afternoon;
Robrsburgh, Stillwater, Fishing Creek, Central, 4.16 p. m.; Benton, some
destruction; Bloomingdale, 3 killed, either in town or near by; Register, one
fatally injured; Harveyville, 5 p. m., great damage, one killed; Silkworth,
8 killed. Probable loss in these towns, near Harveyville, $60,000. Muhlen-
burgh, Dyberry, thunder-storm p. m.

(D) Blue Knob, thunder-storm p. m.; Bloomsburgh, about 5.10; Shick-
shinny, a girl killed; Wilkes Barre, 6.17 p. m., 16 killed, loss $600,000;
Scranton, about 6 p. m.; Kingston, Salem Corners, about 6 p. m.; Blooming
Grove, thunder-storm about 7 p. m.

(E) Hazelton, some damage; White Haven. .

(P) Sinking Spring, 8 p. m., one killed; Reading, about 8 p. m., one killed;
K}lfw&mj some damage, loss about $5,000; Easton, about 9 p. m.; Green-
wich, N. J. :

(G) Gettysburgh, thunder-storm about 8 p. m.; Harney, Md., valuable
bridge destroyed;. Little Britain, some damage; Christiana, Md.; Phcenixville,
7.40 p. m., ball of fire, 4 inches diameter.

(H) Elkton, Md.; Shiloh, N. J.; Bridgeton, N. J., about midnight 19th;
Union Grove, .

It is much to be regretted that the times here given are so uncertain, but
in general there is an agreement in the times which shows that violent winds
began early in the afternoon in the northern part of Pa., and the paths gradu-
ally appear at points farther toward the southeast, the general direction of
progression of the violent wind being toward the ene. It has been found
almost impossible to sift out conflicting reports and to_obtain an accurate list
of persons who lost their lives. For example, Mrs. Luther Wilkinson is re-

orted as killed in no less than four separate towns; Lizzie Burns is reported
rom one town and Mamie Burns from another. By making a careful list of
names it is believed that every person killed bas been ascertained, though in
the case of two, where no names were given, it may be that only one wag
killed. The total loss of life in all the towns was 27 or 28. The loss of
E‘ropert cannot be accurately stated, but it was probably under $680,000,

he following special reporte are given, from Judge Rhone, who basinterested
himself very much in the tornado investigation‘, from Professor Santee, gnd
from Mr. G. E. Curtis. Others have also contributed valuable reports. My
E. Groux, an instrument maker, was reading a barometer at the moment the
tornado passed within 300 feet. He reports that the mercury rose .06 inch
and recovered almost instantly.

Judge D. L. ne reports: ‘‘ A bank of clouds lay along the north sid
the WAL THe'Wrm, about forty miles in lenﬁth as seen from this va]fe;f
e

which extends from Milton to Wilkes Barre. The indications, for an hour or
80, were those of the approach of an ordinary thunder-storm from the north-
western lakes. The sun was shining on top of this wall of clouds, giving it
a reddish or brazen tint. The thermometer stood at about 80°. The wind
from the southwest was carrying dark cloudlets into the great cloud-bank at
about twenty miles an hour. The track of the cyeclone lay beneath the south-
erly border of this cloud-bank, preceded by frequent intense dischargES of
electricity. The core of the whirlwind appeared in form like a funnel with its
broad top lost in the general cloud-bank, and in color it resembled a great
conflagration—that is, a column of dense smoke and flying embers. The dis.
tinct apex or nozzle was black. This column moved sligﬁt]y north of east at
the rate of about sixty miles an hour and its nozzle had four distinct mo.-
tions—(1) on its own axis like & spinning top, (2) forward, (8) & horizonta}
zig-zag, that is, waving in somewhat angular lines north and south of itg for.
ward course, and (4) rising and falling at short intervals. The inverted cone
held its main course without reference to the deep ravines and high hills which
lay across its path or the amount of resistance met, but the apex or nozzle
se{ected such depressions and ravines as ran closely to and nearly in line with
the main line. Its gyration was from left to right when viewed from behing
and in its forward course it swirled most of the uprooted tree tops and timberg
after it so that everything was carried or was leaning easterly as well as inward]
toward a common centre. As the nozzle rose it sucked up buildings an(’i
crushed them inward, but as it fell it crushed buildings and tree tops down.
ward and outward. Much of the time the apex rode from ten to twenty feet
above the ground, showing the brazen clouds beneath, hence much of the
damage wasin the roofs of buildings and their upper stories. The huge funpel
at times broke into smaller ones, and each small one bored, twisted, and
ploughed away in small spots and patches. The ]enfth of the dangling apex
or nozzle at no time exceeded perhaps five hundred feet, and none of the ob.
jects of any considerable weight were carried more than a few hundred feet
in any direction. Light articles, however, were carried four to five miles
There was but little electricity or rainin conection with the gyrating core, but
quite a downpour of rain followed in its track. The track of desolatio;l for
most of the d}i)stance through the country was less than five hundred feet wide
Where the track was narrowest the destruction was most complete.”’ -
He also makes the following second report : *‘ My statement, published in
the ‘Record,’ that the core of the cyclone whirled from left to right on its
axis is questioned by eminent meteorologists, and after a more thorough in-
vestigation I am satisfied that my statement is not correct. There are, in
small patches, evidence of a twirling motion ‘either from lef! to right or fx’-om
right to left as one may assume the fact to be, but these evidences are deceptive
and only exist to the leeward of forests, on the west side of deep ravines, in
blocks of cities or other places where counter currents and eddies were form’ed
For miles and miles through the open country trees, débris of buildings, fences.
corn, and objects of every nature lie eastward and inward toward a commox;
centre. That is, objects south of the centre of the track lie north to northeast
and east, those north of thi_s centre 119 south to southeast and east, the centre
objects lying directly east in something like windrows. By the compass in
Huntington Valley, where most of my observations were made, for at least
twenty miles the main course of the storm was from 10° to 17° north of east.
Plenty of trees are found twisted on the stump both northward to eastward
and southward to eastward, but it seems in all such cases the tree previously
leaned either northward or southward of its stump. None of the uprooted
trees were swung around on the ground during or after their fall, save thas
some few in the centre of the track were dragged eastward after they had fallen
and in one place (Kline’s) apple trees were piled up on each other in the
centre of track. In swamps trees lie in all directions, but they were lightly
get on a hard-pan 8oil and fell under various degrees of pressure in the f\rec-
tion of their former inclination or were knocked or dragged down or off by
others falling*opon them. Straw, hay, clothing, and other objects caught up
by the storm were dropped down in or near the direction of the storm and
not at any great tangent to it. I nowhere see any evidence of a centrifugal
force except of the nature of an eddy or such as occurs in autumn when leaves
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and thistle-down are caught up and float away, or such twists in trees as before
stated. There was not found any piling up of objects except at the centre of
the track or immediately around demolished buildings.

¢ I'n at least two places where buildings were demolished beehives and flower

ts stood undisturbed only some fifty feet away. Along the north and south
gides of the track trees lay almost at right angles to the storm, leaning more
and more eastwardly toward the centre. At pnmbra a ﬁelq of oats in sheaf
was driven into the woods near by with no evidence of having been whirled
there. The field was somewhat north of the centre and the sheaves were
drifted somewhat south as well as east in line with fallen trees. At Chapin’s
place, near Harveyville, the centre of the track seems to have been between
the house and barn. The north side of the barn roof and the south side of
the house roof there were carried off easterly over the garden. The débris of
one of the smaller barns there lies northwesterly from the foundation, al-
though the building was south of the centre. Some roofs fell in on the foun-
dation. Bonham’s house was pushed northeasterly. Smith’s house, further
north, one-half mile west of Bonham's, was carried Southeasterlf'. _The west
end of Harvey’s mill, near centre of track, was swung sogther y 8ix inches,
while the débris of his barn, south of the centre, was carried northwesterly,
and a large walnut tree lies nprth seventﬁ degrees west. Between these
buildings apple treeslie with their tops together, Patches of Gregory’s sheet-
ijron barn roof, about one mile east of Harveyville, were driven one thousand
feet or more easterly in line of storm. A narrow strip of trees in woods east
of Harvey's, on northern edgg of track, lie directly west, as also at Hughes’,
near Cambra, but at other points on extreme southerly edge of the storm the
same counter current may be seen as at Cline’s and Chapin’s. 8o the evi-
dences multiply on every hand that but one general line of force existed, to
wit, inwardly toward the centre of the track and easterly.

€4 Y find the same general drift in Wilkes Barre, but the local eddies and
counter currents are more numerous than in the country. Here J udge Dana's
office, the pottery, Kittle’s smoke stack, thazard Works,‘ Cut-hol}c Church
steepie, Rogbin’s mill, Brown's Block, Lee’s planing mill, all in or near
centre of track, and all small chimneys, as slso ten thousand other things out-
side of centre of track, drif‘teq dl;ectly with the starm to one that eddied out
of the main course, as before indicated.” o

rof. Sapiee says: ‘‘ Perhaps the most strlkgnﬁ Ppeculiarity of the track of
the ™ Tgust 19th is the waving line which it marks out with points of
regularity 88 it passes across the face of a section en‘tlrely irregular in its sur-
face. Everyone is familiar with such phrases as ‘The storm followed the
river,’ ‘A storm passed ulon% the side of the mountain,’ and kindred expres-
sions. Now this storm, as shown by its track, moved entlrely independent of
any of the ususally recognized local controlling causes, as will be seen by an
examination of the line through our valley, the accuracy of which may easily
be verified by any person interested. . .

¢¢ Boginning about two miles southwest of Naptxcoke its course was about
north 60° east to the eastern end of Nanticoke bridge, then curving southward
the course is south 85° east about half-way to Butzbach’s Landing, then turn.
ing northward to a parallel with the first part of course north 60° east it
reaches Butzbach's Landing, nearing again to a parallel with the second part
of the.course south 85° east it crosses near the cemetery at Hanover Green
through about a mile of ‘woodland, crossing the corner of the cemetery lot at
the cross roads on the middle road below Wilkes Barre through Sively’s woods
across the Downing rifle range to the southern part of Petty 8 woods where it
makes another turn to the northward, a general course to Five Points north

° t. .
60“%‘t‘rsom Five Points to Mountain Park the course is again south 85° east.
There are shorter turns in the course, bu§ they are not prob.abl due to a turn
in the general course of the storm. This feature is true in the Huntington
Valley tornado as well as that which passed through our valley. The vibra-
tion to north and south being regular throughout its course.

¢s Another noticeable characteristic is the tendency to divide genemlly into
two main lines of damage, especially where the tornado seemed to rise from
the earth or where it was descending and before it reached its closest sweep
to the ground. These lines again would subdivide, each seemingto have
almost the characteristic of & smaller tornado. Thus in Sively’s woods, at the
west of Downing’'s rifle range, there are three or four distinct lines of broken
timber with intervening spaces left almost untouched, and so, perhaps few
have failed to notice in our city, are lines of wreck, and but little damage
between. At Ross Street, the southern end of the Hazard Rope Works was
crushed by the southern line, while the northern line of the storm was higher
in the air at S. Y. Kittle’s pface. At Market Street the southern line struck
Stegmaier’s brewery, while the northern line took the top portion of Brown's
block. These lines are much more readily traced in the forests because the
show more regularly the entire effect of the wind than do buildings whicﬂ
differ so greatly in height and strength.

s A nother curious trait is the severity of the storm in deep and narrow val-
leys. Among the severest points of the storm are the crossing at Fishing
Creek, where it struck and nearly destroyed the fine buildings belonging to
Hilbert Hulme, Harveyville; where it crossed Huntington Creek at l\ﬂ.lﬁ)ry
Wolfe's place, which is between hills on low ground; at the point where 1t
crossed Hunlock’s Creek and destroyed the heaviest i)ody of timber on the
track; also at the east of the ridge on which the Hillard Grove school stands,
and at the east of Elbow Mountain, on John P. Lawler’s farm. Each of these
points is protected by a high and steep bill at the west from all ordinary west
winds, but each is a point of special damage by this storm., While this belt of
débris, ranging from fifty to & thousand yards in width, with its divisions

and side currents, indicated by the direction in which various articles are car-
ried, offers a very complex and often contradictory field for study, yet I think
there is that which may be reduced to some order. If the track of the storm
at any given point be divided into four equal bands running with the track,
then the northern und the southern portions would be similar, each consistin
of broken trees, lying forward and inward toward the severer central parts o
the storm. Of the two central fourths of the storm-track the southern line
would consist of débris scattered forward almost directly in the the course of
the storm, while the northern line would be made up of wrecks lying to every
{)oiut of the compass, as though the wind had come from every direction.
Vhile many exceptions would occur, these conditions would generally be
found. Many heavy articles would be found carried to the east, northeast,
north, and northwest, while but few would be found carried to the south or
southeast. Hundreds of trees lie with their tops to the west and neatly all are
in the northern belt of the severe part or main track of the storm. No trees
on the southern side of the storm were turned to the west, as far as I have seen.
*‘During the first few miles of each tornado it is described as white or trans-
arent. The Huntington tornado was a white cloud from the ridge west of
ittle Green Creek to Frank Bellas’ place, where it suddenly became intensely
black. The Wyoming tornado passed through nearly the same phase as it
crossed Hanover, becoming intensely black as it struck South Wilkes Barre.

*‘In each cage after the storm became black, fire was noticed in the storm
by & number ofswitnesses, whose testimony could hardly be questioned. Tak-
ing the various descriptione which I received, the fire in the dark cloud is a
prominent characteristic.

“ From Fishing Creek to Pine Creek the odor of the air surrounding the
storm was very strong and accounts of itagree with the accounts of the smell of
ozone and antozone which are produced by lightning strokes, or by a powerful
current of electricity passing through oxygengas. Ina portion of its course the
storm is described as having a hum like the hum of a rapidly-revolving cylinder.

‘*While in most of the course there was little or no rainfall with the tor-
nado, yet at Roland Wilkinson's place the people were drenched with a sud-
den sheet of rain which was in the storm,

*‘The crushing of trees and buildings downward in places indicates points
of %reat pressure, while the bursting of & closed room near Harveyville seems
a plain proof of vacuum or an approach to it.

** Window glass punctured as by a gunshot indicate a speed of the current
able to project small bodies at a velocity to produce such results and there are
too many such instances to explain upon any other supposition. Onthe other
hand there are many instances of animals, buildings, and persons and various
articles lifted and let down again without clear evidence of being touched by
any severe wind. A barn with horses in it was lifted over a fence and the
horses unhurt. Cattle were carried about without serious harm, as has betore
occurred in western tornadoes, and in one place a jar of fruit was carried a
long distance and only the porcelain lining of the cover broken.

“Many trees along the storm line are withered as by fire, and some are en-
tirely dead though but little broken.

‘. At one point articles of clothing which were bleaching on the grass were
covered witg spots which appeared as if scorched by a hot iron.”

Mr. G. E. Surtis reports: ‘“The City of Wilkes Barre, Pa., was visited by a
tornado at 59, m. on August 19, 1890. For the balf hour previous to the
advent of the tornado an intense thunder-storm seemed to be apgroaching
from the southwest, and vivid lightning flashes marked its gathering fury. On
reaching the city the storm apparently increased in energy, the lower clouds
began scudding in great circ?es at tremendous speed, and a sudden v&ust of
wind sprang up, blowing towards the oncoming mass of black cloud. ith an
increasing roar and darkness, the concentrated storm swept northeastward
through the entire length of the city, carrying death and destruction iu its
path. Sixteen persons were killed outright or soon died from injuries re-
ceived, and additional deaths were reported as indirectly occasioned thereby
atalaterdate. No carefully conducted estimate of destruction has been made,
but $500,000 is considered to be a moderate estimate of the losses directly
sustained by property owners in the tornado path. On September 2d the pres-
ent writer visited Wilkes Barre to find what could still be learned as to the char-
acter of the storm by examining the distribution of the débris and by obtain-
ing the statements of careful observers. And I desire here to acknowledge
the kindly assistance rendered by Judge D. L. Rhone, and by the editors of
the Wilkes Barre ‘ Record,’ who personally conducted me over large portions
of the tornado track, and point,etf out many of the salient features still to be
witnessed as evidences of the power of the atorm.

-*“The first striking peculiarity observed was the sporadic character of the
destruction. The idea of a narrow path within which everything is levelled to
the ground, or practically destroyed, bad no realization in this tornado. The
track can indeed be defined by the destruction that it wrought, but it is of ir-
regular width, and throughout its whole length in the city it exhibits unac-
countable alternations of destruction and preservation. The tornado was as
lawless and freaky in its behavior as it is mysterious in the development of its

ower ; and after the Iatter shall have been satisfactorily accounted for, the
ormer will still continue to puzzle and astonish both the ignorant and the
learned. In the centre of destruction the tornado was a respecter neither of
persons nor of well-constructed brick and mortar, but selected at random the
victims of its power. Sometimes strong brick structures were badly wrecked,
while weak frame buildings beside them were left untouched. This, however,
only in what may be termed the centre of destruction. On the borders of the
track damage consisted largely in unroofing, and here well-built houses with
firmly-secured roofs, very generally escaped injury.
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4 With respect to the direction in which trees were blown down, roofs carried
away, and débris scattered no complete uniformity exists. Material, especi-
ally in the centre of destruction, can be found carried in every direction, but,
taking the path of destruction as a whole, the generalization adopted by Prof.
H. A Hazen, that from both borders of the track trees and débris are blown
forward and inward toward the centre, seems to be quite well sustained. That
such is the case is also confirmed by Judge Rhone after examining the track
of the tornado both in Wilkes Barre and for many miles through the forest
southwest of that city. A similar observation has been related to me by an
observer of the tornado tracks in the forests of Arkansas. It appears, there-
fore, that, in general, a surface current of destructive force blows from either
side inward to feed the vortex of the storm. Many persons described the
motion of the tornado cloud as like that of a huge ﬁa'i)loon, careening from
side to side in its progress, at one time swooping down to the ground, and then
floating for a time entirely above it. This conception of the actual behavior
of the tornado cloud enables us to understand in some degree the extraordin-
ary freaks in the destruction. The pendant apex of the cloud, like the car of
aballoon, swishesinto the side of a house here, lashes the corner of a roof there,
curls around a church steeple or factory chimney yonder, and further on swirls
up & whole mass of timber into its centre, whirling them in its grasp, and
dropping them bundreds of feet away. Inaddition to these general character-
istics, some individual phenomena deserve to be specially mentioned. Anin-
teresting feature, observed in a considerable number of cases, was that the roof
of a house was blown off and the entire leeward side was torn outward with it,
leaving the interior of the house wholly exposed.

“In at Jeast one case, however, I found a house, a portion of whose lee-
ward side was blown out on the first floor, while the roof remained intact.
This seemed like an actual case of bursting, and could not be explained like
the others, as having been dragged outward by the attached roof. I heard
algo of other houses in which the side blew out, while the roof remained un-
hurt. A case of equally great interest was a row of light frame tenement
houses situated in a depression on the east side of the Lehigh Valley Railroad
track near the Pennsylvania Railroad round-house. The houses, each 16 feet
in width, were pla.cecfv five feet apart, and faced about east by south. The
path of destruction at this point is of unusual width, and changes from a
northeasterly to a more easterly direction. Consequently it is difficult to
locate the centre of the path of greatest destruction, or to construct any sim-

le idea of the tornado’s behavior. The railroad embankment, 20 feet high,
Sivides the path into two parts, and it is not irrational to suppose that the
tornado cloud may likewise have divided itself into two tongues. DBut, in any
case, the phenomenon is this: the house on the south side of the row was

lifted from its foundation and dropped three feet forward and five feet to the
left, close up against the middle house. The house on the north side was
taken up and set down about three feet backward, and close up against the
middle house. The middle house was lifted up and dropped back again in
its place without much displacement but with considerable injury—its lower
portion being battered in, as if it had been dro 1ped from a greater height
than the others. A photograph in my possession illustrates these details.

% Of many other phenomena I will mention only one more. A large smoke
stack with an attached piece of casting, the whole mass weighing not less than 400
and perhaps 500 pounds, lies in a yard on the northwestern edge of the tornado
track, having been carried fully 500 feet north from a mill in the centre of the
track. The mass scems therefore to bave been whirled up to an unknown
height by a vertical uplift, and then carried by a current of enormous force to
the nortﬂward until its inertia carried it out of the tornado cloud, after which
it reached the ground under the action of gravity and its acquired velocity.’’

QwaTER-sPOUTS.

On the 20th, between 3.45 and 4 p- m., 4 water-spouts were
observed about 4% miles nnw. from Key West, Fla. 3 of the
spouts were well-defined though of small diameter. The water
at their base was churned into a mist which extended to a
height of about 20 feet. The fourth spout, which developed
at 3.50 p. m., extended downward but a short distance from
the clouds, although its influence extended to the water, ag
shown by the mist raised. Each of the formations lastéd 5
minutes. The cloud under which the spouts formed wag
cumulo-stratus in formation, and the spouts developed between
2rain squalls. On the 30th, at 6.15 p. m., 3 well-defined water-
spouts were observed in the Gulf about 2 miles off Galveston
Island. The cloud with which the largest spout was connected
had the characteristics of a tornado cloud; no rain fell from
it, and the sky was clear to the north and south. This cloud
counected with 2 others, one to the west and the other to the
east, from both of which rain was apparently falling. The
other 2 spouts were located between the observer and the rain
cloud on the east of the large spout; they were well defined
and connected with the water below.

Q INLAND NAVIGATION.
“xga

é STAGE OF WATER IN RIVERS AND HARBORS.

The followin'g table shows the danger-point at the several
stations; the highest and lowest water during August, 1890,
with the dates of oceurrence and the monthly ranges:

Heights of rivers above low-water mark, August, 1890 (in feet and tenths).

. [
& § . Highest water. Lowest water. = .
®E % =g
Stations. ?-5 2 I35
<8% Date. ;Height.| Date. |Height.|S 2
a ' =
Red River.
8hreveport, Lo ...oo.covoreeiecans 29.9 31 2.5 23-24 | —0.2 | 2.7
Arkansas River,
Fort 8mith, Ark ......ceeveensens 30 11.5 12 to xg 0.0} 1I.§
Little Rock, Ark............ 24 10.1 1 3-2 6.9
Mizsouri River.
Port Buford, N. Dak 1 6.0 3t 2.6 3.4
8ioux City, fowa cevenrnnvninn, I 8.9 3t 6.0 2.9
Omaha, Nebr......... 1} 91 31 7-3 .8
Kansas City, Mo S RReer L 95 3t 6.3 3.2
isaissippi River. :
8aint Paul, Minn ., 14-5 1 2.4 11,18 1.3 1.1
La Crosse, Wis .. 13-0 1,2 4-g 12 3.2 1.1
Dubnque, Iowa... 16.0 4. 4 16 3-0 1.8
Davenport, lowa . ...l 15.0 1. 2.9 17 1.7 1.2
Keokuk, lowa ..... .... veresnreen 14.0 1 3-2 18,19 1.6 1.6
8aint Louis, Mo...... Ledl 32,0 1 10.7 22 7.8 2.9
Cairo, Il ......... 490.0 b4 12.8 10, 25, 26 9.0 3-8
Memphis, Tenn .. 346 1 1.1 - 26, 8.1 3.0
Vicksburg, Miss . 41.0 1 12.8 17 t0 24 9-0 3.8
New Orleans, La . 13.0 27 5.0 3t 3.6 1.4
Pittsburgh Codo Biver. 8.8
sburgh, Pa .....coie0000vecens 22.0 27 . 3t . .
Parkersburgh, W.Va, 38.0 28 13-2 5 33 x:-g
(I‘n‘;m.inqtﬁi. Khio 50.0 3! 20.8 45 5.8 150
uisville, Ky..... 25.0 31 9-1 6 . .
¢ y 37 5-4
Nashville, Tenn ..... ..... cesenes 40.0 12 12.2 522 2.9 9-5

Heights of rivers—Continued.

::E o ' Highest water. Lowest water, | .2
. 0o B0 l S
Stations. Py =4
K 8% | Dpate. |Height| Date. |Height, S 2
; R
ch Tcmw[gaee River.
attanooge, Tenn ....coceevveuee 33.0 10 . 22 .
Pittsb M({Ino'ggahda River s s S-o
ittsburgh, Pa..... ..ceovveivnnne . .
rgSa'va: 29.0 27 8.8 31 3.9 4-9
Augusta, GB.cvveeeroroceccasacens .0 0 132.8 27,28 .
g Willamette River. 3 3 & 57 7.x
Portland, Oregon.....c.cocoeeeeues 15.0 1,2,3 7.1 25 3.2 39

QY.OW WATER.

Arkangas River.—At Fort Smith, Ark., the river fell to z
on the gauge on the 12th. This is the est stage of wa‘ig‘;
on record at this point since 1856. At “Wichita, Kans., the
river, which had been dry for weeks, began rising the night of
the 25th. The river began to fall again on the 30th,

Q) FLOODS.

At Eagle Pass, Ariz., the Gila River was high and impas-
sable 3 of the month, Ditches were much damaged, and freight-
ing impeded or stopped.

O HIGH TIDES.

Unusually high tide occurred at Key West, Fla., 1st, 2d, and
28th to 31st, and the tide was very high in Pensacola Bay, 26th,
27th, and 28th.



