
red rust. Alfalfa, vetch, and clover yields were generally above the 
average, and pasturage continued good. Potatoes and gardens made 
splendid progress, but hops did poorly, owing to the yards being badly 
infested with lice. The yield of strawberries and cherries was I J ~ ~ o \ v  
average.-Edtc~~rd A.  Be&. 

Penneyhiawia.-At the close of the nionth considerable hay and some 
wheat and rye were secured. Oats were heading rapidly and a good 
crop was promised. Corn. 
tobacco, vegetables, and pastures were in prosperous condition ant l  
garden truck and sniall fruit9 were plentiful. Apples were of excellent 
quality, but scarce and dropping bailly. Buckwheat seeding and culti- 
vation were progressing hatibfactorily and the transplanting of tobacco 
plants was practically completed.- Y'. F. Toicrn~entl. 

Port0 Rico.-Weather favorable for growth until the  last week, wlieii 
it became too dry. Cane grinding nearly finished; crop generally e s c 4  
lent, although below normal in a few wet dihtricth. ('aile planting con- 
tinued; young canes did well. Coffee inatuiing and a small amount 
picked; the berries fell badly in a few districts iin account of dry weather. 
Corn, beans, and other small crops were harvested and planted. Man- 
goes and pineapples were abundant; n few alligator p a r s  maiketetl. The 
cotton crop was badly dainaged by worms in some places.-E. C. 
morn~~8cnt. 

South Carolinct. -Temperatures were favornlile. IMiciency in pre- 
cipitation gave opportunity to clean fialil crops of grits5 itud weeclb and 
give them much needed cultivation, but the long. dry spell and previous 
lack of culti\ ation had injured early corn irretrievably. Cotton iinprovecl 
steadily; bloomh were noted during the last decade. Wheat aud i)at 
harvest was finished. The weather was unfavi>rable for the best devel- 
opment of tobacco. Early peaches were plentiful and of good quality. 
Minor crops needed more moisture.- J. W. Bnzter. 

Es- 
cessive rainfall over much of the State, injuring crops ou lowlandh. 
Spring wheat, oats, harley, spelt, winter and spring rye, potatoes, and 
flax did well, except (in lowlands, though red I u h t  appe 
erable wheat and in some oats iu the thiril decade. Corn wa4 hackwart1 
and cool weather and frequent rains ietardecl gri'wth and culti\ aticiu. 
Grass was in excellent coudition. By the 25th barley, spring rye, and 
early oats were heading and early spring wheat was beginning to head. 
Local damage from hail.-,% W. Glenn. 

Tenneasee.-The first ten days {if the month were \cry favorable for 
farni work, which mas puslied vigorou51y, l iu t  the cool nights were 
unfavorable to cotton and young coru. Rainy weathrr from the 12th to 
30th greatly hindered vultivation and  harvesting, ani1 much grain and 
hay were badly tlamagrd. The yield of imts and hay was verygood, but 
of wheat only fair. A t  the ~ n d  t)f *June all crolis were growing rapidly, 
cottnn a n t l  tobacco being t i \  ergrown in inany fields, and all were very 
much in need of cultiratitm. Apples and peaches were scarce and 
infericir.-H. ti. Bnt?. 
Taus.- Temperatures generally averaged abuve normal, I iut were 

slightly helciw in the suuthwrstern tlistrict. The weather was gener- 

Practically all CI ops were well advanced. 

SoiLth Dnkoh-Month coder than u+.ual, with much cloudin~ss. 

~~ 

ally favorallle for crorps and farm work early in t.he month, but showery 
weather later delayeat work and caust3d some claniage t,o grain in shock. 
Cotton improved clecidrilly early in month, but later weather was less 
favorablr, and cauaell increased activity of 1~011 weevils. Sqbine cotton 
picket1 in extreme south by end of mouth. Corn iniproveil rapidly dur- 
ing latter part. of month. 

Utah.-The temlierature was about noriual. Precipitation mas de- 
ficient and none was reported over portions of the s1)iithern counties. 
Irrigateil I Y I ) P S  were in Kmid condit.ion, ) p i i t  arid land crops deteriorated 
cousidera1,ly. Fall au11 early sow n spring wrlieat were Irein;: harvested, 
also the sec~)iid crolr cif alfalfa. Insects were reported in B O I ~ I P  sections. 
Beets were in fine condition an11 gardens were lloing well. Ranges de- 
teriorated, b i i t  stock wi~s still thriving.-E. J.  H!yctft. 

li'rginicc.--Cool weather preva crver the St.ate, wit11 variaLle and 
poorly tlistrilJutei1 aiuoiints of  1 ) ~ '  These con- 
tlitious were unfavorable for cro~i  Iirogrees, eslbecially spring plantings. 
After the 15th warmer weather, with ample raiufall, prevailell and there 
\vas a general iinl~rorement in the conllitivn of vegetation. Harvest of 
wheat a n ~ l  oat,s ~Jegiin i l l  the month and hwyinaking also was undertaken, 
hut this a n d  olher fivltl work was iut,rrrul)ted considerably by frequent 
rain s.-Ed uw 1.17 A .  Em ita. 

western llivision had nearly normal ct lnrlitions, but 
on bliere was a n  unusual aniount of rain, the greatest 

ainouut c)n reci.)riI in  soirie of tlir centritl counties. The result was very 
beneficial for nearly all crops, especiitlly for past,ures. meadows, potatoes, 
oats, barley, and wheat. Wint.er wheat grew very rauk and some was 
hdged by wind and rain.-G. N .  S t t l i s b ~ t r y .  

1l-t~ .4 Ti'r!/i,,in.-Conllitions were generally favorable for growth, but 
cultivation was  retarded during the first and fourth weeks by wet 
weather. The third week was clear and hot and especially favorable 
for the rapid growth of morn. A t  the close of the month clover and 
wheat harvest was in progress, oats, gardens, millet, and sweet and 
Irish potatoes were dlring well, and iiiradoms and pastures were im- 
proving.-E. C!. VOBII. 

lli'sr-o,tniii.-The iiionth was nt)talJle for severe local storiiis, excessive 
rainfall, and deticiency of sunshine ancl tempernture. The storm that 
passed over the St.ate on tlie 3tl to 6th resulted in almost unprecedented 
rains in the central and northwestern counties, Hooding lowlands and 
causing mucli damage to  crops along the streams. Bridges were washed 
away in niauy places and traffic delayed. Growing crops made satisfac- 
tory progress id tiring t h e  month, rxcept on  lowlands, where excessive 
iiioisture interfered with growth. - W. 31. W h m .  

TQomhg. -The Iiearg rainfall over t,he nortliern aud eastern counties 
rendered irrigation unnecessary over iiiany sect.iuns, aut1 the streams of 
the State gave plenty of water for irrigation where necessary. Gardens 
were backward, but grain iiiade good progress. The harvest of tlie first 
crop of alfalfa was in progress at the close OP the month, and a good 
crop mas being secured. Native meadows made good growth. Ranges 
continued to improve, and all stock were in escellent condition.- W. 5. 
Pult~icr. 

Other crops fair tir gimil.--M E. E l y t o n ~ .  

litation, until the 14th. 

_____ 
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SPECIAL 
TORNADO OF JUNE 5, 1905, AT BINGHAMTON, N. Y. 

Ry \V. E. ~ ) U N A L l l S ~ J N ,  ObSel'Tar. 

This elaborate paper contains many details of local intorest 
and is fully illustmratecl by charts and photographs, for which, 
however, space could not be afforded here. The following 
paragraphs will indicate the scope of the paper, and suffice 
for the meteorologist. --ED. 

A small, local, very violent storm passed over Binghamton, 
N. Y., about 10:30 1). m., of June 5,1905. The weather during 
the day was moderately warm, with a masirnun temperature 
of 7 9 O .  A thunderstorm with feeble thunder and lightning 
and light rain occurred during the afternoon. The isobars for 
8 p. ni., Julie 5 are shown in fig. 1. 

Heavy rain accompanied by frequent ancl estreniely vivid 
lightning and strong gusts of wind commenced about 9333 
pm., and continued until 1030 p. m., when a confused rumbling 
roar was heard for a short time, after which cornparatire 
silence ensued. The roar is presumed to have been caused by 
a violent whirlwind, moving a t  a rnte of 45 or 50 miles per honr. 

The storm first struck Binghamton a t  the Weutcott place 
a t  the extreme southwestern limit of t,lie city within a few 
hundred feet of the left bank of the Susquehanna River. 
Here the mhirlwinrl demolished three barns, damaged several 
houses nncl barns, ani1 uprooted a number of large trees. 

ARTICLES. 

FI!;. 1.-Isobars for 8 p. N., June 5 ,  1305. 

Crossing the river the whirlwincl struck a field of rye near 
the track of the Binghamton Driving Park. From this point 
it followed a path extencling over the low flood plain on the 
right bank of the river and prolmbly a portion of the river 
within a few hunched feet of the right bank, the width of the 
track over tlie flood plain being from 170 to 400 feet. 
Here the storm uprooted and broke oiY inany trees ranging 
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from two inches to two feet in diameter. From the driving 
park to Chapin street the whirlwind passed over a section 
practically uninhabited. 

From Chapin street to Front street the whirlwind covered 
only a narrow strip on the right bank of the river. Several 
houses near the river bank were slightly damaged, and many 
trees were broken off. 

At Front street the whirlwind crossed the river again and 
passed over the Withington place a hundred feet south of the 
left bank, uprooting and breaking ofl a number of large trees 
ranging from six inches to two and one-half feet in diameter. 

After passing the Withington place the tornado left the 
narrow flood plain on the left river bank, ascended a gentle 
el-, and suddenly began to do serious damage; four houses 
and one barn were more or less demolished, three houses were 
unroofed, four were baclly shifted on their foundations and a 
number were slightly damaged, and many trees uprooted. 

From Mill street to Telegraph street the whirlwind ascended 
a rather steep slope, uprooting many trees and doing the 
darnage described in the preceding paragraph. A few hun- 
dred feet from Kress street i t  passed over the only hill in its 
track within the limits of Binghamton, the summit of the hill 
being 150 feet above the street and 300 yards distant. Not 
the slightest damage was clone to the sinal1 trees covering the 
west side and summit of this hill, but about halfway down the 
eastern side of the hill the storm passed over a vacant house, 
known as the Eaton place; this house was completely wrecked 
and the debris carried to a considerable distance toward the 
northeast. 

From the Westcott place to the Withington place the whirl- 
wind followed the river, passing over a water surface and a 
nearly uninhabited land surface. After passing the Withing- 
ton place the storm passed over a comparatively thickly set- 
tled territory. With the few exceptions, noted above, the 
damage done by the whirlwind over a path from 170 to GOO 
feet wide and about one and one-third miles in length, from 
the Withington place to the Eaton place, where i t  passed be- 
yond the city limits, consisted of shade trees uproot,ed, houses 
slightly disturbed on their foundations, chimneys blown down, 
and walls and roofs damaged by flying dhbris. More than 
half of the houses that were in the path of the storin escaped 
without the slightest damage and less than 15 per cent of the 
trees in the path were damaged. 

N 

FIG. S.-Track of tornado in Binghamton, N. Y. 

Although intense darkness prevented direct observation of 
a funnel-shaped cloud, the characteristics developed indicate 
that the storm was tornadic. It passed over a path 170 to (500 
feet in width and about two and seven-tenth miles long (see fig. 
2). I ts  destructive force was spent in the middle of its narrow 
path and diminished laterally so rapidly as to leave houses 
and trees uninjured at  a distance of 60 feet to the right and 
left of houses that were shattered. At the Eaton place the 
storm passed over a hill, leaving unclist,urbecl the trees that 
covered the summit, descended 80 feet and completely wrecked 
a house that would have been completely protected by the hill 
had the st,orm been a straight blow. The general direction 
in which trees and dbbris lay in the center line of greatest 
destruction further confirms the opinion that this storm was 
a tornado. 

Notwithstanding its destructive violence not a person was 
The total damage to prop- seriously injured by the storm. 

erty in Binghamton is estimated at  $15,000. 

A NOVEL TYPE OF RECORD SHEET ADAPTED TO SEIS- 
MOGRAPHS, AERIAL METEOROGRAPHS, ETC. 
By ( 11 LHI.F.\  r. hIalr\ I V ,  Professvi of Metrurolog), IT. q \\'rather Bureau 

Many difficulties are encountered in securing records from 
the automatic instruments sent up on kites and balloons. This 
is especially the case with sounding ballooiis which often 
reach very great elevations and enter strata, the temperature 
of which is many degrees below zero. Temperatures more 
than 100" Fahrenheit below zero have been observed. Inks are 
aliiiost certain to fail by freezing or thickening, and, in nclcli- 
tion, are likely to be much affected by conditions of estrenie 
moisture or rain, as, for example, when the instrument is carried 
through cloucls or exposed to rainfall. After the balloon and 
instruments return to the earth, inany days, even weeks, elapse 
sometimes before they are discovered, during which time the 
precious record is constantly 1ixLle to obliteration nnd de- 
struction. 

I n  one of the best methods of registration thus far employed 
the surface of the record sheet is covered with a coating of 
soot deposited by a smoky flame. Thin aluminum foil, or simi- 
lar metal sheets, are far more durable and moisture proof than 
paper ancl are generally employed. Such recording surfaces 
oder exceedingly slight resistance to the stylus of the recoi d- 
ing. pen. and are unaffected by colcl, moisture, etc., but a 
serious ditEcnlty is presented in the facility with mliich the 
records may be obliterated and the siunkecl surface clestroyeci 
by accident or inadvertence in handling before the records 
are finally secured and varnished so as to render them yernia- 
nent. 

A novel iiiodification of this method of registration has been 
recently devised by Mr. R. Nimfuhr, the assistant in the Central 
Institution for AIeteorology a d  Qeotlynnmics, of Austria. A 
short account of this was presented by Dr. J. &I. Pornter at a 
meeting of the Mathematical Sec.tion of the Iinperial Academy 
of Science in May, 1905, aucl the following is a translation of 
his paper: 
A N E W  METHOD OF F I S I N n  THE REI OR1)S FRICIDI ) U N D I N ( r  BALLOONS, A N D  

A NE\V DEVII  E T O  AUTOMATI( A L L 1  D I S E N ( r  E T H E  HE1 O X D I N I ~  PCNh 
AFTER LINDINC:. 

Hrretofore hinolied glazed paper or aluminum ft)il has coininonly been 
employed for rneteorograph revorcls of sounding bal lo~us.  The soot 
coating is flsed or rendered permanent a t  the encl o f  the journrg Lg 
dipping the record cylinder in a solution of shellac. 1 This mechanical 
fixing of records of the regibtrati(iu apparatus is ne\ ertlieless accuni- 
lianied with inany disagreeable consequrncrs. I n  the first place the 
original curves liy the mere act of measuring are bcrat<.hed ani1 obiiter- 
ated in the most undesirable manner. Again, it  not infrequently happens 
that  by an avcirlental touch of the  cylinilei before fixing, the record is 
effaced ancl can not possibly be reproduce11 

I ha\ e now huccerded in finding a new method for fixing the records 
that  is not open to  the defects meutioned, awl in addition has seieral 
advantages over the usual methods of fixing the soot coating. 

I place upon the record cylinder coninion photographic priuting paper 
(celluloid paper) and smoke the same in feelile daylight in tlir usual way. 
When the apparatus returns to the central station aftrr the wcension, 
the cylinder is removed, esposed to light, and the coating of soot removed 
I J ~  means of a cloth; the paper is now removed and wa5hrd and handlecl 

A very superior varnish for Esing record sheets of this rharacter has 
been estenhively employed a t  the Weather Bureau for varnishing records 
from the Bosch-Omori seismograph. This consists o f  a solution of about 
15 grams of celluloid in 100 cubic centimeters of acetone which i5 subse- 
quently diluted with about 400 cubic centimeters of amxl acetate. Alcohill 
may be used as the solvent as well as acetone. From 24 to 48 hours, 
with frequent shaking, are require o thoroughly digest the celluloid 
and reduce it to  a homogeneous, vi u3 Ii(1uid. Large record sheets of 
paper may easily be varnished on the face only or both front. and back 
as desired. For this purpose the varnish is plalaed in a sinall shallow 
tray. The sheet is held at each encl in a deep J-formed loop and the 
surface touched carefully to and drawn over the varnish and laic1 out 
flat to  dry, or better, dried by gentle heat from a steam radiator or small 
pas heater.-C. F. M.  
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